This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 
to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 
to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 
are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  marginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 
publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  have  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 

We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  from  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attribution  The  Google  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liability  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.  Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at  http  :  //books  .  google  .  com/| 


Digitized  by  VjOOQ IC 


3  2044  106  433  873 


HARVARD  UNIVERSITY  HERBARIUM. 

Per 

^^g  THE  GIFT  OP 


An 


tSatfa    ^iaa. 


LIBRARY  OF  THE  GRAY  HERBARIUM 
HARVARD  UNIVERSITY 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQ IC 


Digitized  by  VjOOQ IC 


Digitized  by  VjOOQ IC 


Digitized  by  VjOOQ IC 


TBS 


/  / 


AMERICAN  JOURNAL 


OF 


SCIENCE   AND   ARTS. 


CONDUCTED     BY 


PROFESSOES   B.  SILLIMAN,    B.  SILLIMAN,  Je., 

AMP 

JAMES   D.   DANA, 


IN    CONICKCTION   WITB 


PROF.   ASA   GRAY,    of   CAMBRIDGE, 
PROF.  LOUIS   AGASSIZ,   of  CAMBRIDGE, 
DR.  WOLCOTT   GIBBS,    op  NEW  YORK. 


8B00HD    SEBIE8. 
VOL.    XXVII. -MAY,   1859, 


WITB  A  FLATS. 


NEW    HAVEN:    EDITORS. 
1869. 

■.  BATSS,  FRorrxB. 


Digitized  by  VjOOQ IC 


Digitized  by  VjOOQ IC 


CONTENTS  OF  VOLUME  XXTII- 


NUMBER     LXXIX. 


Akt.  I.  Some  Principles  of  Animal  Psychology ;  by  D.  F.  Wbui • 

LAND,     -...•. 1 

IL  On  some  unusual  modes  of  Grestation ;  by  Jeffbies  Wtman,M.D.    5 
IIL  Some  Facts  respecting  the  Nitrates ;   by  John  M.  Ordwat,       14 

IV.  Further  Obsenrations  on  the  Allotropic  Modifications  of  Oxy- 
gen, and  on  the  Compound  Nature  of  Chlorine,  Bromine,  &c., 

by  Professor  Schonbbin, •       1& 

V.  Occurrence  of  Cobalt  and  Nickel  in  Oaston  county.  North 

Carolina ;  by  Prof.  Henrt  Wurtz,  ....      24 

VI.  On  the  so«called  Triassic  Rocks  of  Kansas  and  Nebraska  ; 

by  F.  B.  Meek  and  F.  V.  Hatdbn,  ....  81 
VIL  On  Lazulite,  Pyrophyllite  and  Tetradymite  in  Georgia  ;  by 

Charles  Ufhax  Shefabd, S6 

Vm.  Address  by  Lord  Brougham  on  the  Inauguration  of  a  Statue 

to  Sir  Isaac  Newton, 40 

IX.  Description  of  a  new  Mineral  Species  from  Chili ;  by  Fred* 

brick  Field, 02 

X.  Geographical  Notices. — No.  V, 53 

XI.  Biographioal  Notice  of  Deane  Conybeare  and  Alcide  D*Or* 
bigny ;  by  Major-General  Pobtlock,        •        •        •        •      63 

XIL  Caricography ;  by  Prof.  C.  Dewef,  ....      78 

XIIL  On  the  Variable  Illuminating  Power  of  Coal  Gas ;  by  Prof. 

Wm.  R  a.  AiKiN, 82 

XrV.  On  the  Dynamical  Condition  of  the  Head  of  a  Comet ;  by 

Professor  W.  A.  Norton, 86 

XV.  Review  of  Hall  and  Whitney^s  Report  on  the  Geology  of 

Iowa, 108 


Digitized  by  VjOOQIC 


IV  CONTENTS. 

XVI.  CorrespoDdeDce  of  Prof.  Jerome  Nickles — ScioDtific  Asso- 
ciation  at  Carlsruhef  1 17. — Schlossberger  on  the-property  of 
ammoniacal  oxyd  of  copper  dissolving  cellulose :  J.  Nickles 
on  the  diffusion  of  fluorine  and  the  means  of  detecting  it,  118. 
On  the  preparation  of  Ozone  by  von  Babo,  and  by  Messrs. 
*  Bunseo  and  Magnus :  Notices  by  Prof.  Erdmann  of  Leipzig, 
119. — On  new  hydrocarbons  and  a  new  properly  of  these  bod- 
ies, by  Mr.  FaiTzscHE  :  Manufacture  of  Soda  and  Baryta,  by 
Mr.  KoHLMANN,  120. — Dove^s  Experiments  in  Acoustics  : 
Magnus  on  the  properties  of  iron  in  powder  :  Boettger — Ac- 
tion of  cold  and  warm  water  on  horny  substances,  121. — 
Schroeder — Relation  between  fermentation  and  crystalliza- 
tion :  J.  Nickles — Electro-magnets  and  Magnetic  adhesion, 
122.— Bibliography,  123. 


SCIENTIFIC     INTELLIGENCE. 

Ckemisinf  and  Phynct. — On  ihe  Silicluret  of  Hydrogen,  123.— On  protoxyd  of  iron  with 
cauKtic  potQtIi  as  a  reducing  agent,  12i.— On  the  fudid  of  Meihylen  :  On  ilie  action  of 
Ammonia  upon  Glyoxal :  On  ilie  constitution  of  Tantalite,  125. — On  Nioliinm,  1^.— 
On  the  conatituiion  of  titaniferout  iron  orei*,  127. — On  a  now  acid  obtained  by  the  oxyd- 
ation  of  malic  acid  :  Remarks  on  Chemical  Science,  by  Sir  John  Hbr8ciirl,  128.— 
An  account  of  t.ime  experiments  on  Radiant  Heat,  etc.,  by  Mr.  B.  Stkwakt,  132  — 
On  the  Phosphorescent  appearance  of  Electrical  Discharges  iti  a  Vacuum  made  in 
Flint  and  Potash  Glass,  by  Mr.  J.  P.  Gassiot,  133.— On  Induced  Electric  Discharges 
when  taken  in  Aqueous  Vapor,  by  Mr.  J.  P.  Gassiot,  131. 

Qedtogy.—On  Marrou*s  ** Geology  of  North  America,**  by  Prof.  Aoassiz.  134.— Reply  to 
Prof.  Agassis  on  Marcou*s  Geology  of  North  America,  by  Jamu  D.  Dana,  187.— Oq 
some  points  in  American  Geological  History,  by  Prof  James  Sapford,  140. — Post  pleio- 
cene  of  Lewinton,  Maine :  Untersuchungen  iiber  die  Bntwichelungs-Gei<etze  der  or- 
ganischen  Welt,  etc.,  by  Dr.  H.  G.  Bronn  :  Further  Contributions  to  the  Paletmtolugy 
of  the  Tilestones  or  Silurio-Devoiiian  birata  of  Scotland,  by  Mr.  D.  Paqb,  141. 

Botany  and  Zoology — Nereis  Boreal  i- Americana;  or  Contributions  to  the  History  of  the 
Marine  Alg»  of  North  America,  by  Prof.  Wii^liam  Hb\ry  Harvbv,  M  D,  M  R.LA., 
F.L.8.,  142 — Species  Piiicum;  being  dencriptions  of  all  known  Ferns,  by  Sir  William 
JacKso.i  H»oKBft,  K.H.,  &c.,  1 16.— Caulogue  of  North  American  Birds,  by  Prof. 
SrSNCBR  F.  Baird,  147.— Odontulogy,  by  Prof  Owb.n,  148. 

AMUommy. — Dohati*s  Comet,  or  the  Great  Comet  of  13.5S,  148. 

Miscellaneous  Scientific  /fitrUi^ence.— Tables,  Meteorological  and  Physical,  prepared  for 
the  Smithsonian  Institution  by  Arnold  (vuroT,  149.— On  the  Healing  of  the  At- 
mosphere by  Contact  wiih  the  Eanh's  Surface,  by  Prof.  HsMNEitv  :  On  tlie  De- 
crease of  Temperature  over  Elevated  Ground,  by  ProC  Hbnnkssy,  151. — Death  of 
Gen.  Sir  William  Raid,  R.  E.,  153.— loumal  of  the  Royal  Dublin  Society  :  Chimie  ap- 
pliqnd  k  la  Viticulture  et  4*  TCEnologie,  155. — Post-pleiocene  Fossils  of  South  Carulioa, 
by  Francib  8.  Holmbb,  A.M. :  The  Medical  Applicatioo  of  Electricity,  by  William 
F.  Chamnino,  M.D. :  New  Publications,  156. 


Digitized  by  VjOOQ IC 


COHTBlfTt.  T 

NUMBER      LXXX. 

Art.  XVII.  The  Atlantic  Cable ;  by  George  Mathiot. — (In  a 

letter  to  Prof.  A.  D.  Bache,  Supt.  U.  S.  Coast  Survey.)       -     157 

XVin.  On  the  Variation  of  the  Magnetic  Needle  at  Hudson, 

Ohio;   by  Prof.  Eli  AS  Loom  IS, 167 

XIX.  On  the  Dynamics  of  Ocean  Currents;  by  Lieut.  E.  B.  Hunt,  169 

XX.  Report  on  Duponi^s  Artesian  Well  at  Louisville,  Ky. ;  by 
Prof.  J.  Lawrence  Smith,  M.D.,      •        •        -        •        .     174 

XXL  On  Modes  of  increasing  ihe  Heat  of  the  Moulh  Blowpipe, 
and  some  new  Blowpipe  Maaiputations ;  by  Prof.  Henrt 
WURTZ, 179 

XXIL  On  the  Pendulum ;  by  F.  A.  P.  Barnard,  Prest.  Univ. 
Mississippi — with  a  description  of  an  Electric  Clock,  con* 
structed  by  E.  S.  Ritchie. — Wiih  a  Plaie,  •        •         •     184 

XXilL  Enumeration  of  Ferns  collected  by  Mr.  Charles  Wright, 

in  Eastern  Cuba  in  1856-7  ;  by  Daniel  C.  Eaton,   •        •     197 

XXIV.  Some  obscrvaiions  on  the  Motions  of  certain  Winding 

.     Plants;  by  Prof.  Wm.  H.  Bbkwer, 202 

XXV.  On  some  Anomalies  in  the  Florida  Gulf  Stream,  and  on 
ttieir  further  Investigation  ;  by  Lieut.  E.  B.  Hqnt,     •         •    206 

XXVI.  Abstract  of  a  Meteorological  Journal,  kept  at  Marietta^ 
Ohio;  by  S.  P.  Hildretij,  M.D., 214 

XXVII.  Remarks  on  the  Lower  Cretaceous  beds  of  Kansas  and 
Nebraska ;  by  F.  B.  Meek  and  F.  V.  Hayden,  •        -219 

XXVIII.  Geographical  Notices.— No.  VI,         -         -         -         .    227 

XXIX.  Analysis  of  the  White  Sulphur  Water  of  the  Artesian 
Well  of  Lafayette,  Indiana ;  by  Charles  M.  Wetuerill, 
Ph.D.,  M.D., 241 

XXX.  On  the  Measurement  of  the  Strio  of  Diatoms;  by  W.  S. 
Sollivant  and  T.  G.  Wormley,      -        -        •        -        -    249 

XXX.  Correspondence  of  Prof.  Jero.me  Nickles— On  the  nature 
of  simple  bodies,  252. — Spontaneous  Generation,  253.-— 
Ozonomeiry  in  the  Crimea  :  Dynamoscopy,  254. — Artificial 
Coutchouc,  255. — Photochemical  experiments,  257. — Re- 
production of  engravings  by  means  of  Phosphorus,  258. — 
Chemical  nomenclature  :  Bibliography,  259. 


Digitized  by  VjOOQIC 


▼I  COKTIKTS. 


SCIENTIFIC     INTBLLI6BNCB. 

Ckewttttry  and  P&3f9ict.— On  intennitting  flooretcence :  On  the  ineretse  in  the  retittance 
l»  electrical  condaction  which  depends  on  ttmpeimtore,  260.— On  the  expennon  of 
liqnidi  hested  tbettf  theif  boUing  pohiti  t  On  the  chenicftl  etfecu  of  electrical  die- 
eltargea,  261.-^On  a  new  Law  ef  Binotolar  Viaion,  by  the  Rev.  J.  D111GI.B,  263. 

Gfeoldfy.-'A  tecold  of  EarthqBakei,  kepi  «t  HUo,  Hawaii,  by  S.  C.  Ltmav,  264.^Hadm- 
laohit  Fonlkii,  a  new, Saurian  from  the  Cretaceous  of  New  Jersey,  266.^Ichnolofy  of 
New  England,  by  Prof.  Edwako  Hitchcock,  270.— Geological  Survey  of  Canada,  by 
Sir  W.  E.  LooAN :  The  Quarteriy  Journal  of  the  Geological  Society  of  London,  272.— 
Report  of  the  State  Hoose  Artesian  Well  at  Columbus,  Ohio,  by  W.  W.  Maivzr  : 
Synopsis  des  Echinides  Fossiles,  par  E.  Dciog,  27a 

Bofoiiy  and  iSooUgy.'^^A^ultk  NoHonol  Museums  of  Natural  Ifistoiy :  On  the  Coiling  of 
Tendrils,  by  ProC  Ot at,  S77.-'Aii  Essay  on  the  Tapeworms  of  Man,  by  D  P.  Wbin* 
LARD,  27S.— Depth  of  Molluscs  of  Peconic  and  Gardiner's  Bays,  Long  Island,  N.  Y., 
by  Sandbmon  Smitb,  S8L 

AffroRomy.- rifty-fovrth  attd  fifty-fiAh  AMeroids :  Another  Asteroid ;  Review  of  Gilliss*s 
Astronomical  Observations  in  Chili«  284. 

Jf tfosQaneoMS  ScUntiJu  iRlil^gwioe.— Mountain*  of  North  Carolina  and  Tennessee,  by 
8.  B.  BucKLBT,  286.— Or  some  Modi6ed  Results  aUending  the  Decomposition  of  Bitu- 
minous Coals  by  Heat,  by  Dr.  A.  A.  Hatbs,  2d4. — Museum  of  Comparative  Zoology  in 
Harvard  University,  S95.'«^bservations  on  the  Genus  Unio,  etc.,  by  Isaac  Lba,  LLD., 
t99«— On  the  Stratification  of  Yesicalar  Ice  by  Pressure,  by  Prof.  William  Tborsov, 
F.R.S.,  300.- Thoughts  oa  Matter  aAd  Force,  or  Marvels  that  encompass  us,  etc,  by 
TaoMAi  EwBANK,  30].— Shower  of  Mud  at  Corfu :  Notes  on  American  Land  ShelU, 
Ko.  4,  by  W.  G.  BiHNBY :  Memoirs  of  the  Geological  Society  of  Great  Britain,  and  of 
the  Museum  of  Practical  dleology,  by  J.  BbaLB  Jtntfei :  Smithsonian  Report  for  1857, 
M.— Straw  Lightning  Rods:  Tschudi,  aOd.-^OUliiRry.->-l>eath  of  WUttaRi  C.  Bond, 
303.— New  FnblicaCSOat.  904. 


K0MB£it     hXXXl. 
Pige. 

Akt.  XXXIL  Oti  the  FluetuittioM  of  the  Water  Level  at  Oreen 

Bay,  WiscoDsin ;  b;  Chas.  WHiTTLBStT,  •        •        •    305 

XXXIII.  On  Pafthe&ogeHetis ;  bj  E.  Reobl,   ....    810 

XXXIV.  Terrestrial  Climate  aa  bfluencecl  by  the  Distribation  of 
Land  and  Water  at  different  geological  epochs ;  by  Prof. 
HaifHsssr,  F.R.a«  M.R.LA*,  •        ^        .        *        •    816 

XXXV.  Note  OQ  the  Laws  whieh  Regulate  the  Distributioo  of  Iso- 
thermal Lines ;  by  Prt)f.  HeNaT  HiNiiBSSY,  F.R.S.,  M.R.I.A.,  828 

XXXVI.  Oq  the  possible  Intersection  of  the  orbits  of  Mars  and 
certain  of  the  Asteroids ;  by  Prof.  Dan ibl  Kibkwood,       •    885 


Digitized  by  VjOOQ IC 


Pftg«. 

XXXVK.  Contributions  to  the  Brnftprj  of  Euphotide  uid  fiauf • 

surite ;  by  T.  Sterby  Hunt,    ......    936 

XXXVIII.  Tbe  Dynamic  Theory  of  the  Tidea ;   by  Maj.  J.  G. 
Bauiard,  A.M., I.    349 

XXXIX.  On  some  Fossil  Plants  of  Recent  Portnettons ;  by  Lbo 
Lesqubrbuz, 3&9 

XL.  On  Bornite  from  Dahlonega,  Georgia  ;  by  Dr.  C.  T.  Jacsson ,  866 
XLl.  Geographical  Notices.  No.  VU,  ,  .  .  .  .  368 
XLII.  On  a  new  Sulphid  of  Copper  and  Lead ;  by  FRSDBRieK  Fislp,  387 
XLIII.  An  Abstract  of  Prof,  von  Kot>elt*s  Stauroseopic  Obsenra- 

tions  ;  by  Prof.  Ogden  N.  Rood, 388 

XLIV.  Stauroseopic  and  other  Optical  Experiments  by  Prof. 

Ogden  N.  Rood, 391 

XLV.  On  Boltonite ;  by  Prof.  Geo.  J.  Brush,  -        •        -    395 

XLVI.  Varying  Level  of  Lake  Ontario;  by  Prof.  C.  Dewey,  -  398 
XL VII.  Contributions  to  Mineralogy ;  by  F.  A.  Genth,  •  •  400 
XLVIII.  On  Spontaneous  Generation,  .....  401 
XLIX.  Eruption  of  Mauna  Loa,  Hawaii,  •        •        •        •410 

SCIENTIFIC     INTELLIGENCE. 

Pkifnct  and  CAeMtffry.— ReMtrcbM  on  fh«  Tbernfc  action  of  the  Solar  Spectrum,  416.— 
Od  tbe  Prapemlle*  of  Chraoate  of  hwi^  for  pae  in  Elementary  Analyiea,  by  Dr. 
H.  VoBL :  On.lbe  SolnbOity  of  Sulphate  of  Strontia  in  Nitric  Acid,  Muriatic  Acid^  and 
Acetic  Acid,  by  R.  F&ssxNiiTa,  419.— Amrooniacal  Solution  of  Protozyd  of  Nickel,  a 
meana  of  diatingoiahing  Silk  and  Cotton,  by  PR>£  ScHLoasBiROCR,  420.— The  Diaoor* 
ery  of  the  Compoaition  of  Water,  421.— On  the  Electric  Conducting  Power  of  the 
Metala,  by  Auauarus  MATTBiiaaxN,  Ph.D.,  422. 

^Aturology  and  Gtfolc^.— Note  on  Rammeltberg^s  reanlta  with  regard  to  the  Compoaition 
of  the  Titanic  Iron  Orea,  by  Jambi  D.  Daha,  423.— Kaba-Delrecxin  Meteorite :  Ohaba 
Meteorite :  Geological  Explorationi  in  Kantaa  Territory,  by  F.  B.  Mbek  and  F.  V. 
Hatdkn,  424.— On  the  Tertiary  Flora  of  the  vicinity  of  Vienna,  by  Dr.  C.  von  Et- 
TiNOMlAuaBir,  432.— On  the  Tertiary  Flora  of  Haring  in  the  Tyrol,  by  Dr.  C.  von  Et- 
TurosHAtJasif,  433.— Foaail  Flora  of  Koflach,  near  Gratz,  in  Styria :  On  aome  depoaita 
in  Tnaoany  containing  fotail  leavea,  by  C.  T.  Gaudin  and  C.  Strozzi  :  Pott-tertiary 
of  the  St.  Lawrence  Valley ;  by  J.  W.  Dawson,  434.— Second  Biennial  Report  on  the 
Geology  of  Alabama,  by  Prof.  M.  Tuomxy,  A.M.— edited  by  Prof.  J.  W.  Mallbt,  Ph.  D., 
436.— The  Earthquake  Catalogue  of  the  Britiah  Anociation,  by  Robert  Mallet,  C.E^ 
F.R.S.,  and  Ph>£  John  William  Mallkt,  Ph.D. :  Dr.  Kranu'i  Catalogue  of  Mine- 
ralogical.  Geological  and  Palnontological  Specimens,  CoUectiona,  Modela,  etc.,  437. 

Bolamy  and  Zoolo^.— American  Weeda  and  Uaeful  Planta,  by  Wm.  DARLiifOToir,  M.D., 
reviaed,  dkc  by  Prof.  Geobok  Thurbxb,  437.— Journal  of  the  Proceedingi  of  the  IJn- 
ttcan  Society,.  438.— Walpebb,  Annalea  Bot  Systematics,  439.— On  P&rthenogenesia, 
by  £.  RsoBL :  Noticea  aor  PAjneliofation  dea  Plantea  par  le  Semia,  et  CooaideratiociB 


Digitized  by  VjOOQ IC 


Vm  OOIfTENTS. 

•nr  TH^r^it^  dans  let  Vegetanx,  &e.,  par  M.  Louis  Vtlmorin,  440.— Botanical  No- 
erology  for  1658,  442. — Mammoth  Tree  of  Caliroriiia,  443. — Pro<lmraua  DevQfiptiunii 
Animnliiim  Evertohratorum,  etc.,  444. — MemoireB  pour  servir  a  THiffioire  Naiureile  du 
Mexiqoe,  det  Antillet  etdea  Elats-Unis,  par  Hknri  db  Sauasure,  445. — Observationa 
on  the  Genua  Unio,  by  Isaac  Lea  :  Catalogue  of  the  DoEcribed  Coleoptem  of  the  Uni- 
ted States :  Catalogue  of  the  described  Diptera  of  North  America,  447. 

MitcelUtneous  Scientific  Intelligence. — Appendix  to  the  Article  on  Flnctuations  of  the  Wa- 
ter Level  of  the  Lnken,  by  C.  Whittlksk?,  447.— Rep«»rt  on  the  History  and  Progress 
of  the  American  C«>a8t  Survey  to  135S,  419. — .Note  on  the  Height  of  the  Atmiwphere, 
449.— Museum  of  Comparative  Zoology  ut  Cambridge :  Conservatory  of  Art  and  Sci- 
ence :  legacy  io  Yale  College,  Now  Haven :  Journal  of  the  Americon  Geographical 
and  Statistical  Society,  451.— 06itiiar3f.— Prof.  WUliam  W.  Mather,  452.— Notices  of 
recent  publications,  452. 

Indu,  453. 


ERRATUBL 
Vol  XXYI,  p.  806,  in  the  title  to  Dr.  Hayes's  article,  dele  "with  a  map.' 

ADDENDUM. 

To  bottom  of  page  248,  after  "Delphi  Slate"  add  "or  Black  Lingtila  shale, 
eqaivalent  of  the  Qenesee  Slate  or  Harcellus  shale  of  New  York." 
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Abt.  L — Some  Principles  of  Animal  PsycJiology;  by  D.  F. 
Wkinland. 

Read  before  the  Americaii  Associatioii,  at  the  Baltimore  Meeting,  Maj,  1858. 

Thb  true  difference  between  plants  and  animals  consists  in 
ihia,  that  animals  have  a  consciousness  of  an  outer  world,  while 
plants  have  none. 

We  are  accustomed  to  distinguish  animals  from  plants  by 
their  beins  endowed  with  free,  that  is,  voluntary  locomotion, 
and  with  feeling.  Linnaeus  long  since  said :  Saxa  crescunt,  Vege- 
tabilia  crescunt  et  vivunt,  Animalia  crescunt  vivunt  et  sentiunt. 
A  certain  kind  of  feeling  however  cannot  be  denied  to  some 
plants,  for  instance  to  the  Mimosa.  As  to  the  "voluntary" 
motion,  which  modem  handbooks  generally  consider  as  the 
standard  difference  between  plants  and  animals,  I  shall  try  to 
show  that  the  term  voluntary  is  far  better  replaced  by  the 
term  "conscious  of  an  outer  world."  What  is  it  that  strikes  the 
microscopist  as  vegetable-nature  in  the  Navicula,  and  as  animal- 
nature  in  the  Monas?  Both  move,  but  the  Navicula  in  its 
steady  onward  course  runs  foul  of  every  obstacle  that  crosses 
its  way,  while  the  Mbnas  dodging  with  ease  and  dexterity,  finds 
its  winding  way  through  a  host  of  obstacles,  apparently  without 
touching  one.  It  is  this  evident  consciousness  of  surrounding 
objects  that  characterizes  the  animal. 

The  consciousness  of  an  outer  world  is  the  fundamental  prin- 
dple  of  the  soul  of  animals.  The  consciousness  of  self,  of  the  Ego, 
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which  is  rather  obscure,  even  in  the  highest  animals,  as  it  is  also 
in  the  human  child,  is  proportionate  to  the  consciousness  of  an 
outer  world ;  it  is  a  result  of  the  latter,  for  it  is  only  in  opposi- 
tion to  an  outer  world,  that  the  animal  conceives  itself  and  be- 
comes conscious  of  itself.  The  degree  of  psychical  development  in 
different  kinds  of  animals  may  be  judged  from  the  degree  of  de- 
velopment of  the  consciousness  of  an  outer  world.  The  soul  of 
an  animal  is  the  higher,  the  more  relations  it  has  to  the  outer 
world,  that  is,  the  larger  the  horizon  of  its  outer  world.  The 
latter  point  I  will  explain  with  some  illustrations  taken  from 
the  lower  animals,  in  which  the  psychical  life  is  more  simple,  and 
therefore  easier  to  understand. 

What  is  the  outer  world  of  a  coral-polyp?  With  hundreds 
of  its  kind  it  lives  on  the  same  coral-stock ;  it  is  there  fixed  and 
is  able  to  move  its  mouth  and  tentacles  only ;  thus  it  awaits  its 
prey,  a  little  craw-fish,  without  eyes,  and  without  touching  it — by 
a  sense  unknown  to  us — it  perceives  the  presence  of  its  prey, 
throws  out  its  lasso-cells  and  catches  it.  Lvery  individual  has 
both  the  sexes  united.  Though  closely  crowded  together,  I 
never  could  notice  a  trace  of  psychical  relation  between  the 
polyps  of  the  same  stock.  What  is  the  outer  world  of  such  a 
polyp  ?  The  whole  range  of  its  psychical  life  is  evidently  con- 
fined to  the  objects  of  food. 

Let  us  now  rise  one  step  higher,  to  a  Helminth,  an  Ascaris, 
that  inhabits  the  intestine  of  some  vertebrate.  In  regard  to 
feeding  it  stands  evidently  on  the  same,  perhaps  on  a  lower  level 
than  the  polyp,  but  still  we  must  rank  it  psychically  higher  I 
The  sexes  are  divided,  and  in  the  line  of  reproduction  the  male 
and  the  female  individuals  meet  each  other.  There  is  therefore 
besides  a  consciousness  of  an  outer  world  in  regard  to  food,  evi- 
dently also,  a  consciousness  of  other  living  individuals,  although 
that  consciousness  may  be  dark  enough. 

We  may  take  a  bee,  a  wasp,  or  any  of  the  social  Hymenoptera, 
as  a  third  step.  In  the  bee  the  consciousness  of  the  existence 
and  the  interest  in  other  living  individuals  is  not  confined  merely 
to  the  season  and  to  the  instinct  of  reproduction,  but  to  the 
whole  life.  At  any  time  the  individuals  of  the  bee-hive  know 
each  other,  give  each  other  signs,  help  each  other,  fight  for  each 
other.  It  is  evident  how  much  more  varied  the  relations  to  the 
outer  world,  how  much  more  extensive  the  latter  is  for  a  bee 
than  for  an  Ascaris,  and  still  more  than  for  a  polyp. 

In  order  to  judge  how  extensive  the  outer  world  is,  of  which  an 
anirnal  is  conscious,  that  is,  in  order  to  judge  about  its  psychical  hor- 
izon^ we  must  investigate  the  organs  of  that  consciousness^  Viat  is,  the 
puychical  organs  of  animals. 

The  psychical  organs  of  animals  are  of  three  kinds:  (1.)  RE- 
CEPTIVE organs,  organs  which  receive  impressions  from  the  outer 
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toorld;  here  belongs  the  whole  skin-system  including  the  senses.  (2.) 
Reflective  organs^  that  is,  organs  which  combine  the  impressions 
receioed  by  the  receptive  organs;  here  belongs  the  central  nervous  sys» 
tern.  (3.)  Reactive  organs^  that  is,  organs  which  react  upon  t/ie 
ovter  uxnrld;  they  are  tlie  servants  of  the  central  nervous  system^ 
wiiich  go  from  within  outward,  while  the  receptive  organs  go  from, 
without  inward.  These  reactive  organs  consist  in  the  whole  system 
of  voluntary  muscles^  with  the  bones  which  belong  to  tliem, 

Tlie  stw&ni  of  animal  psychology  has  mainly  to  depend  upon 
the  third  kind  of  organs,  nanriely,  the  recutive,  not  otdy  b^ause  the 
ftinctkms  of  tlie  receptive  and  reflective  organs  are  more  or  less  hidden, 
but  also  because  t/ieir  fauctious  are  in  fact  the  mirror  of  the  whole 
psychical  life  of  the  animal,  being  also  the  resultants  of  ike  functions 
of  the  receptive  and  reflective  organs. 

The  functions  of  the  reactive  organs  are  the  voluntary  motions. 
When  observing  tliese  motions  in  an  animal  more  clostly,  we  soon 
perceiipe  two  kinds  of  motions,  which  are  in  their  ends  entirely  dif 
fisrenU 

Let  us  look  at  a  dog.  We  see  in  the  first  place,  that  it  makes 
many  motions,  which  have  no  other  purpose  than  to  satisfy  the 
Ego  of  the  dog  itsel£  Such  are  the  motions  by  which  it  eats, 
drinks,  etc.  These  motions  we  call  subjective,  as  having  refer- 
ence exclusively  to  the  Ego,  to  the  subject  of  the  dog  itself. 
But  besides  these,  we  see  other  motions  in  the  dog,  which 
have  no  immediate  reference  to  the  Ego  of  the  dog,  but  to 
other  dogs,  or  to  men;  we  see  motions  of  the  head,  the  eyelids, 
the  tail,  of  the  whole  body,  by  which  the  dog  would  show  to 
other  d*)g8  or  to  his  master,  what  it  thinks,  feels  or  wants.  This 
second  kind  of  motions  I  propose  to  call  sympathetic  motions. 

The  subjectiye  motions  are  common  to  all  animals  and  must 
be  so.  We  have  seen  them  in  the  polyp,  and  we  see  them 
in  man.  They  are,  generally  speaking,  the  same  throughout  the 
animal  kingdom.  But  the  greatest  diversity  exists  in  regard  to 
the  sympathetic  motions  with  diflferent  animals,  and  it  will  be 
evident  irom  the  following  illustration,  that  the  degree  of  their 
development  is  the  principal  standard  for  the  student  of  animal 
psychology.  The  more  the  organs  for  sympathetic  motions  are 
developed,  the  more  extensive  is  the  outer  world  of  which  the 
animal  is  conscious,  and  the  larger  is  its  psychical  horizon.  Let 
us  compare  a  fish,  a  lizard,  a  monkey  and  finally  man  in  regard 
to  the  organs  for  sympathetic  motions.  The  fish  lying  horizon- 
tally in  the  water,  its  head,  neck,  trunk  and  tail  forming  one 
continuous  massy  body  ;  its  eyes  cold  and  stifi^,  turned  sidewards, 
nearly  immovable ;  no  voice ;  hardly  traces  of  an  ear, — what 
organs  has  this  animal  to  show  to  its  fellow-creatures  the  pro- 
cesses of  its  soul  ?  How  different  a  spectacle  offers  a  lizard  to 
the  thinking  observer  I    Its  body  raised  upon  four  legs ;  a  dia- 
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tinct  neck,  upon  which  the  head  plays  freely,  thus  giving  at 
once  to  the  eyes  a  horizon  not  only  towards  the  sides  but  also 
upwards  and  downwards.  And  how  expressive  are  those  eves  I 
their  expression  mainly  lies  in  the  play  of  the  eyelids,  (of  which 
the  fish  IS  destitute,)  so  that  from  the  eyelids  alone  an  experienced 
observer  will  perceive,  wheiher  the  lizard  is  contented,  or  sad,  or 
enraged.  The  tongue,  which  in  the  fish  is  a  mere  organ  for  swallow- 
ing food,  is  in  the  lizard  a  true  organ  of  sympathetic  motions, 
for  we  often  can  see  them  licking  at  each  other  in  play  or  in  love. 
The  ear  is  well  developed ;  they  like  music  and  some  of  them  have 
a  voice,  as  those  well  know  who  have  spent  a  night  in  a  virgin 
forest  of  the  tropics.  I  will  not  dwell  upon  the  intennediate 
degrees  of  psychical  organization  as  exhibited  in  birds  and  the 
lower  mammalia,  but  consider  next  the  monkey.  How  rich 
at  once  the  organization  for  sympathetic  motions.  The  front 
legs — in  the  lizard  mere  locomotonr  organs — are  in  the  monkey 
arms  with  which  the  mother  embraces  the  young.  The  foot, 
a  mere  organ  of  support  in  the  lizard,  has  become  a  hand,  with 
which  he  grasps  the  hand  of  his  mate.  The  lips,  of  which 
there  is  no  trace  in  the  lizard,  are  in  the  monkey  very  perfect 
organs  of  sympathetic  motions.  With  the  lips  and  the  whole 
play  of  the  muscles  of  the  fiewe,  with  the  eyelids,  with  the  tongue, 
with  sounds,  etc.,  the  monkey  shows  to  his  fellow  creatures  what 
it  likes  and  what  it  hates,  what  it  wants  and  what  it  thinks. 
Finally  let  us  consider  man.  The  natural  position  of  the 
monkey  is  on  four  legs ;  in  consecjuence,  his  head  is  naturally 
half  bent  downwards,  thus  confimng  the  horizon  of  his  eyes, 
and  his  front  legs  though  used  as  arms  are  at  the  same  time  still 
organs  of  locomotion,  mainly  of  climbing.  On  the  contrary, 
man  standing  upright  on  his  legs  has  his  arms  and  hands  free, 
they  are  perfect  organs  of  sympathetic  motions,  locomotion  being 
coniSned  to  the  lower  extremities.  His  head  stands  free  upon 
the  neck,  thus  giving  to  all  the  senses  and  particularly  to  the 
eyes  the  largest  possible  horizon.  His  eye  is  the  mirror  of  his 
soul  in  which  the  fellow-man  reads  the  innermost  thoughts  and 
feelings.  His  lips,  tongue,  and  the  whole  apparatus  of  the  larynx 
produce  by  their  motion  the  most  perfect  of  all  sympathetic 
motions,  language.  These  and  many  more  not  less  interest^ 
ing  points  are  suggested  by  a  comparison  of  the  organs  for 
sympathetic  motions,  and  from  the  lacts  principles  of  practical 
importance  for  educational  purposes  may  be  derived;  but  what  I 
have  mentioned  is  sufficient  illustration  of  the  truth  that  owing 
to  the  great  perfection  of  organs  for  sympathetic  motions,  the  rela- 
tions of  man  to  his  fellow  beings  are  fiu*  the  most  diversified  and 
at  the  same  time  the  most  intimate,  not  only  to  his  fellow  beings 
but  to  ^e  outer  world  generally.  Whatever  our  civilization  has 
performed,  has  been  done  by  improving  these  natural  pyachical 
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or^pna  The  outer  world  of  the  polyp  is  confined  to  the  objects 
of  its  prey,  the  outer  world  of  the  civilized  man  is  the  Universe, 
Our  steam  vehicles  on  land  and  on  sea,  what  else  are  they  than 
improved  organs  of  locomotion ;  our  letters,  our  books,  our  jour* 
nais,  our  telegraphs,  what  else  are  they  than  organs  of  human 
language  on  a  more  extended  scale?  our  telescopes,  our  micro* 
scopes,  what  else  are  thej[  than  the  receptive  sense  of  the  eye 
extended.  Thus  all  the  inventions  of  our  civilization  tend  to 
enlai^  the  horizon  of  the  individual  man.  And  this  is  the  true 
destiny  of  man.  I  do  not  know  of  a  greater  motto  or  life- 
principle  than  that  which  was  written  on  the  temple  of  the 
oracle  of  Delphi  in  ancient  Greece:  r^ib&t  aeavidr — **  Know  thy- 
self;" but  another  is  equally  great,  written  by  Wilhelm  von 
Humboldt,  the  ^reat  philologist,  (brother  of  the  author  of  the 
Cosmos),  it  is  this :  *'  I  wish  to  leave  when  dying  as  little  as  pos- 
sible behind  me  in  this  world,  with  what  I  have  not  come  in 
contact,"  that  is  what  I  have  not  mastered  with  my  mind.  Hum- 
boldt wanted  the  most  perfect  knowledge  of  the  outer  world, 
while  the  Greek  philosopher  wanted  the  deepest  knowledge  of 
himself  One  or  these  sentiments  is  only  the  reverse  of  the 
other,  or  rather  it  follows  immediately  from  the  other.  The 
most  thorough  knowledge  of  the  outside  world  involves  the 
deepest  insight  into  ourselves ;  just  as  in  morals,  he  who  loves  his 
neighbor  the  truest  is  the  happiest,  and  thus  loves  himself  the 
truest 


Abt.  n. — On  some  uniLsual  mjodes  of  QesUUion;  by  Jeffries 
Wyman,  M.D. 

Oommmiicated  to  Uie  Boston  Soc.  of  Natural  History.    (See  Proceedings  of  the 
Society,  Sept  16, 1867.) 

Among  Batrachians  the  circumstances  under  which  the  young 
are  developed,  though  less  varied  than  in  some  of  the  other 
classes  of  vertebrates,  still  present  a  considerable  range.  By 
most  species  the  eggs  are  deposited  in  the  water  either  upon 
aquatic  plants  or  on  the  bottoms ;  by  others,  as  in  Salamandra 
erytiironota^  they  are  laid  in  damp  places  under  logs  or  stones ; 
with  some  the  evolution  of  the  embryo  commences  a  short  time 
previous  to  the  laying  of  the  egg  and  is  completed  subsequently, 
while  there  are  other  species  which  are  wholly  viviparous. 

The  most  remarkable  deviations  from  the  ordinary  modes  are 
to  be  found  in  those  instances  in  which  the  eggs,  after  being  laid, 
are  again  brought  into  a  more  or  less  intimate  relation  with  the 
parent,  as  in  the  "  Swamp  toads  "  {Pipa  Americana)  oi  Guiana, 
where  each  ovum  is  developed  in  a  sac  by  itself  on  the  back  of 
the  female,  in  Notodelphys  of  Venezuela,  where  all  the  eggs  are 
lodged  in  one  large  sac,  also  on  the  back,  and  is  analogous  to  the 
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pouch  of  the  Marsupials,  and  in  Alytes,  the  "Obstetric  toad"  of 
Europe,  where  the  eggs  are  wound  in  strings  around  the  legs  of 
the  male  who  takes  care  of  them  until  they  hatch. 

The  species,  the  habits  of  which  are  noticed  below,  and  which, 
in  so  far  as  I  have  been  able  to  learn,  have  not  attracted  the  at- 
tention of  naturalists,  adds  another  to  the  series  just  mentioned, 
though  the  relation  of  the  foetus  to  the  parent  becomes  less  inti- 
mate than  in  any  of  the  preceding  cases. 

Uylodes  lineatus  (Dum.  and  Bib.)  is  very  common  in  Dutch 
Guiana,  and  its  peculiar  habits  are  well  known  to  the  colonists. 
The  first  specimen  with  young  which  came  to  my  notice  had 
been  preserved  in  alcohol,  and  was  presented  to  me  by  Mr.  G. 
O.  Wacker,  residing  at  Osembo,  on  the  Para  Creek,  Surinam, 
and  had  been  captured  at  some  distance  from  the  water.  The 
young,  ten  or  twelve  in  number,  though  separated  from  the 
parent,  he  assured  me,  when  found,  were  attached  to  her  back. 

In  the  month  of  Mav,  1857,  during  an  excursion  to  the  country 
inhabited  by  the  Bush  negroes,  above  Sara  Creek  on  the  upper 
Surinam  River,  I  had  an  opportunity  for  the  first  time  of  seeing 
these  animals  carrying  their  young.  The  grass  and  bushes  were 
quite  wet  from  a  recent  fall  of  rain,  and  this  seemed  the  induce- 
ment that  led  them  from  their  hiding  places,  for  when  the  ground 
was  dry  none  had  been  seen.  They  were  very  quick  in  their 
movements,  and  when  alarmed  went  at  once  into  the  grass  and 
thick  bushes.  One  of  my  companions,  Mr.  John  Green,  and  myself 
succeeded  in  capturing  some  specimens,  which,  as  we  were  just 
leaving  the  village,  were  placea  at  once  in  alcohol.  In  one  in- 
stance the  larvae  were  retained  permanently  adherent  to  the 
back  of  the  parent,  in  consequence  of  the  coagulation  of  the 
mucus  covering  the  surface  of  the  body,  and  are  still  preserved 
in  the  Museum  of  Comparative  Anatomy  at  Cambridge.  (Fig.  l.J 
The  young,  from  twelve  to  twenty  in  number,  were  collectea 
upon  the  back  of  the  mother,  their  heads  directed  towards  the 
middle  line.  They  were  about  three-fourths  of  an  inch  in  length. 
No  limbs  were  developed,  though  in  some  of  them  the  rudiments 
of  a  leg  existed  in  the  form  of  a  small  papilla  on  either  side  of 
the  base  of  the  tail.  No  especial  organ  was  found  to  aid  them 
in  adhering  to  the  back  of  tne  parent.  The  adhesion  may  have 
been  effected  by  the  mouth ;  this  is  rendered  probable  by  the 
fact  that  all  of  them  had  the  mouth  in  contact  either  with  the 
skin  of  the  parent  or  with  that  of  another  larva.  A  viscid  mucus 
covering  the  integuments  undoubtedly  assisted  in  some  measure 
to  bring  about  the  same  results.  However  this  may  be,  they  re- 
tained their  places  perfectly  well,  and  were  not  displaced  when 
the  mother,  closely  pursued,  carried  them  througn  the  grass. 

On  dissection  of  the  young  nothing  was  found  materially  dif- 
ferent to  conditions  of  the  larv»  of  oSier  Anoura.    The  external 
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gills  had  disappeared,  but  were  replaced  by  internal  ones  which 
were  arranged  as  usual  on  three  hyoid  arches.  The  development 
of  the  lungs  had  commenced  and  these  were  represented  by  a 
dender  conical  mass  of  cells,  but  not  permeable  to  air.  The 
mouth  was  provided  with  finely  denticulated  horny  jaws,  and  the 
intestinal  canal  was  shorter  and  less  spirally  convoluted  than  in 
ordinary  larvae  of  frogs  and  toads.  The  stomach  was  not  so  much 
developed  as  to  be  distinguished  from  the  rest  of  the  intestine: 
but  this  last,  after  passing  the  liver,  was  somewhat  dilated,  and 
contained,  as  was  shown  by  the  microscope,  large  quantities  of 
yolk  cells  which  had  not  been  absorbed  and  which  were  adherent 
to  its  walls. 

We  have  here  then  a  larva,  in  all  of  the  details  of  its  structure, 
especially  in  the  existence  of  gills  and  of  a  flattened  tail,  adapted 
to  aquatic  locomotion  and  respiration,  yet  passing  a  portion  of  its 
time  at  least  on  the  back  of  its  parent  and  at  a  oUistance  from  the 
water. 

I  was  not  able  to  ascertain  whether  the  eggs  were  primarily 
deposited  in  the  water  or  not,  but  it  is  well  known  to  some  of 
the  colonists  that  after  the  larvsB  have  reached  a  certain  degree 
of  development  they  are  carried  about  in  the  manner  just  de- 
scribed and  they  do  not  know  them  under  any  other  circum- 
stances. The  existence  of  yolk  cells  in  the  intestine,  shows  that 
for  a  period  at  least  they  may  have  from  these  a  supply  of  nutri- 
ment. But  after  this  is  exhausted,  and  it  appeared  to  be  nearly 
so  in  those  which  I  have  dissected,  how  do  they  obtain  their 
food  ?  In  the  absence  of  limbs  adapted- to  terrestrial  locomotion 
can  they  leave  the  body  of  the  parent?  and  if  they  cannot,  do 
they,  as  in  the  case  of  Pipa  and  probably  in  Notodelphys,  depend 
upon  a  secretion  from  her? 

Among  Fishes,  as  far  as  at  present  known,  the  external  con- 
ditions under  which  the  eggs  are  developed  are  more  varied  than 
in  any  other  class  of  Vertebrates.  There  are  scarce  any  known 
conditions  of  the  higher  classes  to  which  there  are  not  analogies 
at  least  in  the  class  of  fishes.  Besides  the  ordinary  mode  of  de- 
positing eggs  upon  the  bottoms,  some  of  the  SalmonidaB,  like  the 
turtles,  bury  their  eggs,  the  Lampreys  {Pttromyzon\  the  Breams, 
(Pomotis)^  the  Hassars  {Callicthys\  the  Stickle-backs  {Oaster- 
ostei),  &c.,  build  more  or  less  complete  nests.  Among  some  of 
the  Pipe  fishes,  {Syngnailiid(x\  the  eggs  and  subsequently  the 
young,  are  carried  in  a  pouch  analogous  to  that  of  the  opossums 
and  other  marsupial  animals,  and  among  some  of  the  Sharks 
there  is  a  vitelline  placenta  analogous  to  the  Allantoidian  one  of 
tbe  Mammalia.''^ 

•  Prof  Owen  (in  Pbflos.  TransactioDs,  1 884,)  has  pointed  oat  the  raerular  relations 
of  tha  foBtal  Kangaroo  to  the  parent.  The  chorion  is  not  vascubir,  but  the  umbilical 
TMide  k  largely  proTided  with  blood  yeseela,  and,  as  (ar  as  his  investigations  go, 
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Fig.  L— Hjledes  lineatw. 


Fig.  2.— Aipredo  ImriB, 


Fig.  4.— Pedicle  ibowlng  capil- 
lary plexus,  e  ilargeU  tea 
dlttinetors. 


Fig.  3.— Pedicle  with  aa 

egg  attMciied.  enlarged 

4  diameters. 
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To  those  species  enumerated  above  where  the  eggs  become 
more  or  less  intimately  connected  with  the  body  of  the  parent 
a^r  they  are  laid  may  be  added  the  Aspredos  and  some  species 
of  Bagnis,  from  Guiana. 

Aspredo  kevis  (Cuv.  and  Val.),  the  **Trompetti"  of  the  colonists, 
is  about  fifteen  inches  in  length,  and  belongs  to  a  remarkable 
genus  of  Siluroid  fishes,  which,  in  addition  to  several  peculiarities 
of  anatomical  structure,  are  remarkable  for  carrying  the  eggs  and 
young  attached  to  the  under  surface  of  the  body.  These  fishes 
are  very  abundant  in  the  waters  of  the  Surinam  where  they  are 
.taken  in  the  nets  with  other  kinds.  They  are  not  used  as  articles 
of  food  except  by  the  negroes,  who  have  a  fancy  for  Siluroids 
generally,  and  in  consequence  these  are  known  among  the  colo- 
nists as  Ningre  fsi  or  "  nigger  fish."  A  general  account  of  the 
internal  structure  of  Aspredo,  is  given  in  the  Hist.  Nat.  des 
Poissons,  by  Cuvier  and  Valenciennes,  T.  xv,  p.  35. 

In  describing  the  organs  of  reproduction,  Valenciennes  says : 
"  the  ovaries  are  small  and  contain  very  large  eggs,  which  leads 
to  the  belief  that  this  fish  is  viviparous."  In  those  specimens 
which  I  have  dissected  the  eggs  when  mature  are  not  remarkable 
for  their  very  great  size,  being  from  0*08^  to  0*11  inch  in  diameter, 
even  after  the  commencement  of  the  development  of  the  foetus, 
and  when  the  egg  has  already  increased  in  size.  The  ovaries 
are  about  an  inch  and  a  half  long  and  completely  separated  from 
each  other. 

Valenciennes  further  describes  certain  appendages  to  the  under 
side  of  the  body :    "  A  certain  number  or  individuals  in  each 

ries  (of  Aspredo)  are  remarkable  for  singular  appendages  on 
under  side  of  the  thorax  and  abdomen,  and  which,  after  the 
few  observations  which  I  have  been  able  to  make  appear  to  indi- 
cate a  certain  state  of  the  female.  I  have  not  seen  them  in  the 
males  and  the  females  do  not  have  them  at  all  times.  They  first 
appear  as  pores  on  the  under  and  naked  surface  of  the  trunk  ; 
and  these  enlarge  and  swell  into  tubercles,  which  subsequently 
elongate  into  filaments,  and  the  extremity  of  each  filament  is 
dilated  into  a  small  cupule."  * 

*'  It  was  in  this  state  that  Bloch  saw  them  in  an  individual 
with  six  cirrhi,  and,  taking  them  for  specific  characters,  named 
the  fish  Platystaeus  cotylophorus.  But  1  have  seen  the  same  ap- 
pendages in  three  species.    Artedi,  in  the  text  of  Seba,  had 

afibrds  tbe  principal  vaficular  surface  hj  means  t>f  which  an  interchange  takes  place 
between  the  fceCus  and  the  parent.  The  vitelline  circulation  then,  as  in  sharks,  is  the 
respiratory  circulation.  The  allantois  of  the  Marsupials  appears  to  remain  in  a 
nMimeatarT  condition,  and  does  not  form  a  connection  with  the  parent.  Thus  the 
TAseolar  reUtioo  of  the  foetus  of  some  of^  the  sharks,  as  Carchai'ias,  with  the  parent 
ii  identical  with  that  of  the  Marsupials. 

*  Cuvier  and  Valenciennes,  Hist.  Nat.  des  Poissons.    T.  x\r,  p.  480. 
■fiC02n>  iERl&i,  Vol.  XXVU,  Ho.  79.<-JAN.,  1869. 
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already  described  two  species,  to  which  we  now  add  a  third. 
All  three  live  in  the  waters  of  Guiana  and  this  is  all  we  know  of 
their  habits."  * 

From  the  preceding  paragraphs  it  does  not  appear  that  Valen- 
ciennes had  supposed  that  the  so-called  "  cupules"  were  intended 
to  contain  or  had  contained  ova,  especially  as  he  had  previously 
expressed  the  belief  that  the  Aspredos,  in  consequence  of  the 
large  size  of  the  eggs,  were  viviparous.  The  true  use  of  the 
appendages  in  question  relates  to  the  development  of  the  eggs, 
as  the  following  description  will  show.  The  habits  of  the  fish 
are  well  known  to  the  fishermen,  from  one  of  whom  Mr.  Green 
obtained  information  with  regard  to  their  peculiar  mode  of  gesta- 
tion. After  many  ineflfectual  eflforts,  we  at  last  succeeded  in 
procuring  the  specimens  on  which  the  following  observations 
were  msSe,  and  Mr.  Green  has  kindly  presented  to  me  some 
very  fine  ones  from  his  own  collection,  without  which  this  notice 
would  have  been  much  less  complete,  f 

In  the  month  of  June  the  eggs  are  found  adhering  to  the 
underside  of  the  body,  to  the  ventral  and  pectoral  fins,  and  ex- 
tend as  far  forward  as  the  under  lip,  and  as  far  backwards  as  the 
middle  of  the  tail.  (Fig.  2^  In  some,  however,  the  distribution 
is  much  more  limited.  I  was  unable  to  learn  anything  with 
regard  to  the  transfer  of  the  ova  from  the  genital  orifice  to  the 
point  of  their  attachment.  The  only  organ  which  seems  in  anj 
way  adapted  to  such  a  purpose  is  the  slender  and  flexible  tail 
terminated  by  a  delicate  caudal  fin.  It  is  possible  that  the  eggs 
may  be  deposited  on  the  bottom  of  the  river,  and  subsequently 
attached  by  pressing  the  under  side  of  the  body  upon  them. 

In  those  individuals  where  the  ova  were  still  in  the  ovary,  but 
approaching  maturity,  the  integuments  of  the  under  side  of  the 
body  gave  no  other  indications  of  the  changes  about  to  take 
place  than  of  being  quite  vascular;  the  skin  was  perfectly 
smooth,  no  "pores"  were  visible,  but  a  large  vessel  was  seen 
emerging  from  the  region  of  the  liver,  and  descending  along  the 
median  line  gave  off  branches  quite  freely  to  the  integument*. 
This  may  have  some  relation  to  the  ftiture  development  of  the 
pedicles  which  support  the  eggs  and  perhaps  to  the  nutrition  of 
the  embryo  as  will  oe  adverted  to  hereafter. 

In  all  the  specimens  which  I  have  had  an  opportunity  of  ex- 
amining, the  eggs  were  either  somewhat  advanced  or  quite 
mature;  so  that  no  observations  could  be  made  on  the  earlier 
conditions  of  the  egg  and  the  formation  of  its  pedicle.  The 
pedicle  is  a  flexible  outgrowth  from  the  common  integuments,  is 
about  two  lines  in  length,  is  attached  to  the  skin  by  a  slightly 
expanded  base,  and  spreads  out  at  its  summit  into  a  shallow  cup 

♦  Cuvier  and  Valenciennes,  Hiet  Nat.  det  Poisaons.    T.  xv,  p.  480. 
f  See  an  account  of  the  habita  of  the  Aspredo  by  Mr.  Green  in  the  Prooeediogt 
of  the  Boston  Soc.  of  Nat.  Histoiy  for  April,  1868. 
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or  **cupule,"  for  the  support  of  the  egg.  It  is  composed  almost 
entirely  of  fibrous  tissue,  invested  with  a  layer  of  tesselated 
epithelium.  In  some  instances  when  the  eggs  were  but  little 
advanced,  numerous  fusiform  cells  were  detected  among  the 
fibres.  It  is  vascular,  two  or  three  vessels  reaching  to  the  cup, 
where  they  ramify  and  form  a  somewhat  extended  capillary 
plexus.     (Figs.  3  and  4). 

The  eggs  vary  according  to  the  degree  of  development  from 
the  009  to  0*15  of  an  inch  in  diameter,  and  are  covered  with  an 
external  homogeneous  membrane,  containing  minute  puncti- 
form  depreasions — within  this  is  a  second,  of  a  brownish  color 
and  composed  of  epithelium.  The  embryos  which  were  the 
most  advanced  and  just  ready  to  hatch,  nad  not  as  yet  com- 
pletely absorbed  the  yolk,  and  were  coiled  up  within  the  mem- 
branes, which  in  consequence  of  the  irregularities  of  the  mass 
formed  by  the  embryo,  had  no  longer  a  spherical  form. 

The  eggs  are  retained  in  connection  with  the  cup  apparently 
by  adhesion'  alone,  for  as  soon  as  the  foetus  escapes,  the  egg 
membranes  become  very  easily  detached  from  the  pedicle,  and 
this  last  as  shown  by  some  of  the  specimens  undergoes  absorp- 
tion. 

The  relation  of  the  embryo  to  the  parent  in  this  singular 
mode  of  gestation  cannot  be  determined  very  accurately,  but 
the  vascular  plexus  in  the  cup,  seems  to  be  more  than  is  neces- 
sary for  the  mere  nutrition  of  the  part  The  egg  increases  in 
fflze  during  incubation,  those  ova  in  which  development  had  but 
slightly  advanced  measuring  from  0*09  to  Oil  of  an  inch  in  di- 
ameter, while  those  nearly  mature  measured  from  0*14  to  0'15 
of  an  inch.  How  this  increase  of  size  of  the  embryo  over  the 
original  size  of  the  egg  is  actually  obtained  I  have  no  facts  to 
show,  but  either  of  two  suppositions  are  probable ;  it  may  be 
by  absorption  of  materials  from  the  water  which  surrounas  it, 
or  from  the  capillary  plexus  of  the  pedicles,  and  in  this  case  in 
a  manner  analogous  to  that  of  Pipa. 

Among  the  Siluroid  fishes  of  Guiana  there  are  several  species, 
which  at  certain  seasons  of  the  year  have  their  mouths  and 
branchial  cavities  filled  either  with  eggs  or  young,  and  as  is 
believed  for  the  purpose  of  incubation.  My  attention  was  first 
called  to  this  singular  habit  by  the  late  Dr.  Francis  W.  Cragin, 
formerly  U.  S.  Consul  at  Paramaribo,  Surinam.  In  a  letter  dated 
August,  1854,  he  says,  **  the  eggs  you  will  receive  are  from  an- 
other fish.  The  diflerent  fishermen  have  repeatedly  assured  me, 
that  these  eggs  in  their  nearly  mature  state  are  carried  in  the 
mouths  of  the  parent,  till  the  young  are  relieved  by  the  bursting 
of  the  sac.  Do  you  either  know  or  believe  this  to  be  so,  and  if 
possible,  where  are  the  eggs  conceived  and  how  do  they  get  into 
the  mouth  ?" 


Digitized  by  VjOOQIC 


12  /.  Wyman  on  same  unusual  modes  of  Gestation. 

In  the  month  of  April,  1857,  on  visiting  the  market  of  Para- 
maribo, I  found  that  this  statement,  which  at  first  seemed  to  be 
very  improbable,  was  correct  as  to  the  existence  of  eggs  in  the 
mouths  of  several  species  of  fish.  In  a  tray  of  fish  whicn  a  negro 
woman  ofiered  for  sale,  I  found  the  moutlis  of  several  filled  with 
either  eggs  or  young,  and  subsequently  an  abundance  of  oppor- 
tunities occurred  for  repeating  the  observation.  The  kinds  most 
commonly  known  to  the  colonists,  especially  to  the  negroes, 
are  Jara-bakka,  Njinge-njingey  Koepra^  Makrede  and  one  or  two 
others,  all  belonging  either  to  the  genns  Bagrus  or  one  nearly 
allied  to  it  The  first  two  are  quite  common  in  the  market  and 
I  have  seen  many  specimens  of  them ;  for  the  last  two  I  have 
the  authority  of  negro  fishermen  but  have  never  seen  them 
myself.  The  eggs  in  my  collection  are  of  three  difiFerent  sizes, 
indicating  so  many  species ;  one  of  the  three  having  been  brought 
to  me  without  the  fish  from  which  they  were  taken. 

The  eggs  become  quite  large  before  they  leave  the  ovaries,  and 
are  arranged  in  three  zones  correspondmg  to  three  successive 
broods,  and  probably  to  be  discharged  in  three  successive  years ; 
the  mature  eggs  of  a  Jara-bakka  eighteen  inches  long,  measure 
three  fourths  of  an  inch  in  diameter,  those  of  the  second  zone 
one  fourth ;  and  those  of  the  third  or  very  minute,  about  one 
sixteenth  of  an  inch. 

A  careful  examination  of  eight  specimens  of  Njinge-njinge 
about  nine  inches  long,  gave  the  following  results : 

The  eggs  in  all  instances  were  carried  in  the  mouths  of  the 
males.  This  protection,  or  gestation  of  the  eggs  by  the  males, 
corresponds  widi  what  has  been  long  noticed  witn  regard  to 
other  nshes,  as  for  example,  Syngnathus  where  the  marsupial 

S3uch  for  the  eggs  or  young  is  found  in  the  males  only,  and 
asterosteus  where  the  male  constructs  the  nest  and  protects  the 
eggs  during  incubation,  from  the  voracity  of  the  females. 

In  some  individuals  the  eggs  had  been  recently  laid,  in  others 
they  were  hatched,  and  the  foetus  had  grown  at  the  expense  of 
some  other  food  than  that  derived  from  the  yolk,  as  this  last  was 
not  proportionally  diminished  in  size,  and  the  foetus  weighed 
more  than  the  undeveloped  egg.  The  number  of  eggs  contained 
in  the  mouth  was  between  twenty  and  thirty.  The  mouth  and 
branchial  cavity  were  very  much  distended,  rounding  out  and 
distorting  the  whole  hyoid  and  branchiostegal  region.  Some  of 
the  eggs  even  partially  protruded  from  the  mouth. 

The  ova  were  not  bruised  or  torn  as  if  they  had  been  bitten, 
or  forciby  held  by  the  teeth.  In  many  instances  the  foetuses 
were  still  alive,  though  the  parent  had  been  dead  for  many 
hours. 

No  young  or  eggs  were  found  in  the  stomach,  although  the 
mouth  was  crammed  to  its  fullest  capacity. 
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The  above  observations  apply  to  Njinge-njinge.  With  regard 
to  Jarra-bakka,  I  had  but  few  opportunities  for  dissection,  but  in 
several  instances  the  same  conditions  of  the  eggs  were  noticed 
as  stated  above;  and  in  one  instance,  besides  some  nearly 
mature  foetuses  contained  in  the  mouth,  two  or  three  were 
squeezed  apparently  from  the  stomach ;  but  not  bearing  any 
marks  of  violence  or  of  the  action  of  the  gastric  fluid.     It  is 

Srobable  that  these  found  their  way  into  that  last  cavity  after 
eath,  in  consequence  of  the  relaxation  of  the  sphincter  which 
separates  the  cavities  of  the  mouth  and  the  stomach.  These  fects 
lead  to  the  conclusion  that  this  is  a  mouth  gestation,  as  the  eggs 
are  found  there  in  all  stages  of  development,  and  even  for  some 
time  after  they  are  hatched. 

The  question  will  be  very  naturally  asked,  how  under  such 
circumstances,  these  fishes  are  able  to  secure  and  swallow  their 
food.  I  have  made  no  observations  bearing  upon  such  a  ques- 
tion. Unless  the  food  consists  of  very  minute  particles,  it  would 
seem  necessary  that  during  the  time  of  feeding  the  eggs  should 
be  disgorged.  If  this  supposition  be  correct,  it  would  give  a 
very  probable  explanation  of  the  onlj  fSsict  which  might  be  con- 
sidered at  variance  with  the  conclusion  stated  above,  viz.,  that 
we  have  in  these  fishes  a  mouth  gestation.  In  the  mass  of  eggs 
with  which  the  mouth  is  filled,  I  have  occasionally  found  the 
eggs,  rarely  more  than  one  or  two,  of  another  species.  The 
only  way  in  which  their  presence  may  be  accounted  for,  it  seems 
to  me,  is  by  the  supposition  that  while  feeding,  the  eggs  are 
disgorged,  and  as  tnese  fishes  are  gregarious  in  their  habits, 
when  the  ova  are  recovered,  the  stray  egg  of  another  species 
may  be  introduced  into  the  mouth  among  those  which  naturally 
belong  there. 


Fig.  5  represents  a  nearly  mature  fcetus  of  the  natural  size  from  the 
mourn  of  Bagrus,  with  die  yolk  sac  partially  included  in  the  cavity  of 
the  abdomen. 
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Abt.  III. — Some  Facts  respecting  the  Nitrates;  by  John  M- 
Ordway. 

While  studying  the  nitrates  of  the  sesquioxyda  I  found  it 
advisable,  for  the  sake  of  comparison,  to  examine  the  proto- 
nitrates  aJso,  with  reference  to  some  points  not  generally  taken 
into  account  in  enumerating  the  properties  of  these  salts.  And 
as  the  nitrates  are  among  the  most  common  and  important  salts, 
it  may  be  worth  the  while  to  exhibit  these  gleanings  in  fields 
often  gone  over  but  not  yet  entirely  cleared.  There  are  few  new 
facts  to  be  brought  forward,  but  the  chief  object  of  this  paper  is 
to  show  the  fitness  of  certain  means  for  the  illustration  of  some 
general  truths  already  well  known. 

In  most  chemical  text-books  no  good  instances  are  given  of 
the  development  of  heat  by  mere  solidification.  It  is  indeed 
usually  mentioned  that  water  may  be  cooled  many  degrees  below 
the  freezing  point  and  remain  liquid,  and  that  on  congealing  its 
temperature  suddenly  rises  to  82  F.  But  the  experiment  is  so 
troublesome  to  make,  especially  in  the  lecture  room,  that  these 
truths  commonly  pass  as  matters  of  feith  rather  than  of  sight, 
and  the  important  principles  which  they  illustrate,  ofl«n  fail  of 
being  distinctly  impressed  on  the  mind  of  the  student  Now 
manjr  of  the  hydrated  salts,  and  among  them  the  nitrates,  meh 
at  points  above  the  common  temperature  of  the  air,  and  are  there- 
fore well  adapted  for  showing,  at  all  seasons  and  with  great  ease 
and  clearness,  the  inertia  of  bodies  with  regard  to  change  of  form 
and  the  liberation  of  sensible  heat  by  crystallization.*  Nitrate 
of  lime  is  preeminently  suitable  for  the  exhibition  of  these  prop- 
erties, since  afl«r  havmg  been  fused  and  heated  above  150*^  F., 
it  mavbe  cooled  in  a  glass  vessel  as  low  as  60^,  and  kept  in  the 
liquid  state  a  long  time,  ofl«n  for  several  days ;  but  on  dropping 
in  a  bit  of  the  solid  nitrate,  crystallization  immediately  com- 
mences, and  an  inserted  thermometer  soon  rises  to  110°  F, 

A  substance  which  may  be  had  both  liquid  and  solid  at  a 
temperature  considerably  below  the  melting  point,  is  obviously 
very  convenient  for  displaying  the  comparative  densities  and 
specific  heats  in  the  two  forms,  as  complications  caused  by  dif- 
ferences of  temperature,  may  be  entirely  avoided.  Thus  the 
specific  gravity  of  a  specimen  of  nitrate  of  lime  in  the  liquid 
state,  at  60°  F.,  was  found  to  be  1*79.  Some  of  the  same  was 
poured  into  oil  of  turpentine,  made  to  solidify,  and  cooled  to 

*Inan  excellent  work  published  in  1867, — ^"Lehrbuch  der  phjsikalischen  und 
theoretiscben  Ohemie,  yon  H.  Buft  H.  Eopp  und  F.  Zamminer,''-*hypo8ulphite  of 
•oda  is  mentioned  at  capable  of  affording  a  verj  striking  example  of  the  heat  be- 
coming free  during  fixation ;  but  this  salt  is  less  easy  to  prepare  than  most  of  the 
nitratea 
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60**  F.  Its  density  was  now  1-90.  The  contraction  may  be 
rendered  appreciable  by  the  eye,  if  we  cool  to  a  certain  degree 
some  melted  nitrate  contained  in  a  long  necked  flask,  till  with 
an  oil  up  to  a  marked  height,  eflfect  the  crystallization,  and  then 
oool  to  the  same  point  as  Before. 

To  illustrate  the  absorption  of  heat  during  the  liquefection  of 
solids,  freezing  mixtures  are  commonly  employed  in  which  one 
of  the  ingredients,  ice,  is  already  cold.  The  experiment  is  more 
striking  when  all  the  articles  used  are  at  the  temperature  of  the 
surrounding  air.  Such  may  be  the  case  if  we  take  crystallized 
sulphate  of  soda  and  a  sesquinitrate.  A  mixture  of  36  grams 
of  powdered  pemitrate  of  iron  crystals  and  57  grams  of  fine 
Glauber's  salt,  liquefied  and  lowered  thermometer  from  65°  F. 
to  zero.  It  readily  froze  water  contained  in  a  test  tube.  In  cold 
weather,  8  grams  of  the  nitrate  and  9*5  grams  of  the  sulphate 
brought  the  thermometer  from  22°  to  -10°.  * 

In  manuiacturing  salts  on  a  large  scale,  the  hydrometer  is  a 
Tery  useful  and  ready  instrument  for  determining  when  a  solu- 
ti<m  is  of  the  right  strength  to  crystallize.  But  the  quantities 
operated  on  in  the  laboratory  are  generally  so  small  that  the 
hydrometer  can  hardly  be  made  available.  The  bulb  of  a  ther- 
mometer, however,  requires  but  little  depth  of  liquor,  and  hence 
to  one  who  wishes  to  prepare  in  the  small  way  any  of  the  highly 
soluble  salts,  a  knowledge  of  the  boiling  points  of  the  desired 
product?  may  be  of  great  service.  Thus,  finding  that  crystallized 
protochlorid  of  tin  melts  at  107°  F.,  boils  at  251°,  and  may  be 
cooled  to  83°  without  becoming  solid,  we  see  that  to  make  this 
article  in  midsummer  the  evaporation  of  the  weak  solution  must 
be  continued  tiU  the  boiling  point  gets  nearly  or  quite  up  to 

It  should  be  remarked  that  the  melting  and  boiling  points 
given  below,  do  not  pretend  to  absolute  exactness.  No  two  dif- 
ferent lots  of  the  same  salt  are  likely  to  give  just  the  same 
figures ;  for  it  is  next  to  impossible  to  get  most  of  the  hydrated 
salts  exactly  dry, — ^neither  effloresced  nor  retaining  mother  liquor 
in  the  interstices.  For  any  particular  specimen  the  point  of 
fusion  can  be  determined  with  great  precision.  But  the  boiling 
points  are  high  and,  unless  very  nice  precautions  are  taken,  there 
will  be  some  loss  of  water  in  heating  up.  So  to  find  the  tem- 
peratures of  incipient  ebidlition,  crystals  were  taken  that  were 
not  entirely  dry  to  start  with,  and  the  correctness  of  the  indi- 
cations was  judged  of  after  ascertaining  the  solidifying  points  of 
the  residues. 

There  is,  of  course,  no  definite  limit  to  the  cooling  which  a 
melted  salt  may  undergo  without  beginning  to  crystallize.     I 

*  9itrate  of  iron  it  pretty  conrosiye,  and  should  not  b«  touched  with  the  fiogert. 
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have  here  put  down  the  lowest  point  at  which  each  of  the  salts 
tried  has  actually  been  observed  to  remain  liquid  without  any 
special  precautions  being  taken  to  retard  the  crystallization. 
With  some  few  of  the  nitrates  it  makes  a  difference  in  this  re- 
spect whether  they  are  moderately  or  strongly  heated.  If  any 
one  of  them  is  heated  but  little  more  than  is  necessary  to  effect 
its  fusion,  it  will  begin  to  solidify  before  it  gets  many  degrees 
below  the  melting  point.  But  when  the  nitrates  of  lime,  iron 
and  chrome  are  brought  nearly  up  to  the  boiling  point,  they  can 
be  cooled  very  low  before  they  begin  to  shoot.  Uonsidering  the 
difference  in  color  between  the  solid  and  the  liquid  ^nitrates  of 
iron,  chrome  and  cobalt,  there  seems  to  be  no  special  absurdity 
in  supposing  that  some  strongly  heated  nitrates  may  have  to 
overcome  a  reluctance  to  change  of  state  as  well  as  one  to  change 
of  form,  and  are  therefore  slower  in  beginning  to  show  crystals. 
The  composition  has  in  each  instance  been  determined  anew, 
either  by  smiple  ignition  or  by  drying  down  with  an  excess  of 
sulphuric  acia,  and  so  there  is  little  room  for  error.  It  appears 
that  a  greater  uniformity  prevails  among  the  nitrates  than  among 
any  other  salts.  In  all  but  four  of  those  examined  there  are 
either  six  or  three  equivalents  of  water  to  each  equivalent  of 
nitric  acid.  In  only  two  cases,  has  the  same  base  been  found 
capable  of  forming  two  different  crystallized  nitrates. 

8BXHYDRATSS. 

Nitrate  of  Magnesia,  figlJSj.— This  salt  melts  at  194°  F.  The 
liquid  has  been  cooled  to  IBS'".    It  boils  at  290''. 

When  the  heating  is  continued,  the  salt  remains  liquid  and 
clear  till  about  five  equivalents  of  water  and  a  little  of  the  acid 
are  expelled.  The  residue  is  not  entirely  soluble.  It  becomes 
hot  in  recombining  with  water. 

Nitrate  of  Zinc,  2n  :&  fl  ^  .—Melts  at  97^*^  F.  It  has  been  cooled 
in  the  liquid  form  to  87°.    It  boils  at  268°. 

Some  of  the  melted  crystals,  on  continued  boiling,  remained 
thin  and  clear  till  42  p.  c.  of  the  weight  was  gone.  The  residue 
hardened  to  a  vitreous  mass  on  cooling,  which  had  a  composition 
not  far  from  2it\^  f^a  flj.  This  substance  did  not  heat  mucn  when 
treated  with  water;  but  when  some  crystals  were  boiled  till 
about  four  equivalents  of  water  passed  off,  the  residue  evolved 
considerable  neat  in  recombining  with  water. 

Nitrate  of  zinc  cannot  be  heated  long  without  becoming  basic 
and  partially  insoluble  in  water. 

Nitrate  of  Manganese,  Sin fJ^ fie- — Melts  at  78i°F.  Some  dry 
crystals  liquefied  in  a  stoppered  bottle  during  the  hot  weather  of 
June  and  remained  melted  till  September,  though  the  tempera- 
ture was  sometimes  as  low  as  60°.    It  boils  at  265°. 
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If  the  bcnlin^  is  oontinued,  deoompoeition  soon  oommences 
and  black  ozja  of  manganese  is  precipitated.  This  gradual 
formation  of  peroxyd  is  also  effected  by  a  long  ocmtinued  steam 
heat 

Some  liqnid  nitrate  .at  70^  F.  was  found  to  have  a  density  of 
1-8104,  while  the  solid  salt  at  70""  had  the  ^)eoific  gravity  1*8199. 

NtttOe  of  Nickel^  iTi  .ft .  fi«.— Melts  at  184**  F.  The  liquid  has 
been  cooled  to  115°.    It  boils  at  278°. 

When  the  boiling  is  continued  the  liquid  remains  clear  till 
three  equivalents  of  water  are  expelled.  It  then  begins  to  thicken 
and  parts  with  acid. 

Nurate  of  Odbaitj  Oo.ft.fi«. — ^I  had  too  little  of  this  to  deter- 
mine  accurately  the  melting  and  boiling  points,  but  they  differ 
little  firom  those  of  the  nickel  salt. 

PefnvtrcOe  of  Ir(m^  3Pe+8ftfie. — ^Melts  at  117°  F.  May  remain 
liouid  at  70°,  after  being  strongly  heated.    It  boils  at  267°  F. 

The  specific  OTavily  of  some  in  the  liquid  state  at  70°  F.,  was 
found  to  be  1-6712,  while  the  same  solicufied  and  eookd  to  70°, 
had  a  density  of  1*6885. 

Nitrate  of  Chrome^  <Br+  8»fle.— This  salt  melts  at  about  98°  F. 
It  has  been  cooled  to  68°.    It  boils  at  258°. 

Nitrate  of  Alumina^  3tl  +  sft  fl » . — ^Melts  at  168°  R,  can  be  cooled 
to  147i°,  and  boils  at  273°. 

Nitrate  of  Uranium^  ©ftfl«.— This  beautiful  salt  melts  at  189°. 
It  may  remain  liquid  at  115°.    It  begins  to  boil  at  245°. 

When  the  boiling  was  continued,  the  stuff  remained  thin  and 
clear  tiU  about  four  equivalents  of  water  and  a  little  of  the  acid 
passed  off.  The  residue  cave  with  water  a  solution  which  was 
turbid  at  first  but  soon  became  clear.  Some  heat  was  evolved 
during  the  solution. 

Nitrate  of  Copper. — When  nitrate  <rf  conper  crystallizes  at  a  low 
temperature,  it  forms  a  pale  blue  salt  naving  the  composition 
daHde.  These  crystals  are  not  permanent  in  hot  weatner,  for 
at  79^°  F.  they  break  up  into  a  liquid  and  crystals  of  the  trihy- 
drate.  To  make  the  whole  liquid  req^uires  a  neat  above  100°  F., 
and  so  the  pale  crystals  have  no  definite  solidifying  point.* 

TRIHTDRATBS. 

Nitrate  of  Copper,  CuU^fia. — This  is  the  formula  of  the  crystals 
which  form  above  79^°  F.  They  have  nearly  the  same  shape  as 
the  sexhydrate  sometimes  assumes,  but  are  deep  blue  ana  are 
permanent  in  every  state  of  the  air.  The  composition  is  errone- 
ously given  in  some  books  as  OaU^fli, — ^probably  because  the 
analysts  took  no  pains  to  ascertain  the  dividing  limit  between  the 
two  salts,  and  tried  a  mixture. 

*  A  solutioD  of  nitrate  of  copper  is  sometimes  sold,  staodiDg  at  65^  R  As  a 
solution  saturated  at  50®  F.  has  just  this  strength,  it  is  not  strange  that  the  maksr 
often  finds  his  returned  carboys  broken  by  huge  masses  of  pale  crystals. 

BBOOND  SERIES,  Vol.  XXVU,  No.  79.-JAN.,  1869. 

3 


Digitized  by  VjOOQ IC 


18  /.  M.  Ordway  on  Nitrates, 

The  trihydrate  melts  at  238°.  It  has  been  cooled  down  to 
224°  before  beginning  to  shoot.    It  boils  at  388°. 

If  the  boiling  is  continued,  nitric  acid  immediately  begins  to 
pass  off,  and  a  green  basic  nitrate  is  deposited. 

Nitrate  of  LarUhcmvm^  Lalffi,. — This  yrd&  found  to  melt  at 
104°  F.,  and  was  cooled  to  70°  without  crystallizing  immediately. 
It  boiled  at  258°.  These  figures,  however,  cannot  be  considered 
as  exact,  for  the  salt  used  for  trial  amoimted  to  but  32  grams, 
and  was  not  absolutely  firee  from  didymium  and  cerium. 

Nitrateof  Glucma.^^'^-zlitL^, — Melts  at  140°  F.  and  may- 
be cooled  as  low  as  85°  before  it  begins  to  fix.    It  boils  at  285  . 

Some  boiled  till  the  thermometer  rose  to  320°,  gave  off  acid, 
but  remained  perfectly  clear.  When  this  residue  was  cooled  to 
61°,  a  crystal  did  not  cause  it  to  solidify,  because  it  was  too 
basic.  But  the  addition  of  strong  nitric  acid,  induced  a  rapid 
crystallization,  the  temperature  rismg  to  142°. 

When  the  salt  was  boiled  not  quite  so  long,  the  product  could 
be  made  to  solidify,  but  the  resulting  temperature  was  con- 
siderablv  lower.  Dilution  with  a  basic  salt,  has  therefore  the 
same  effect  on  tiie  melting  point  as  dilution  with  water. 

TKTRAHTORATES. 

Nitrate  of  J^rontia,  Srftfi^. — Unlike  any  other  hydrated  ni- 
trate, this  aalt  crystallizes  in  the  monometric  system. 

The  composition  of  hydrated  nitrate  of  strontia  is  always  laid 
down  in  the  books  as  &r  ft  £[«•  But  this  formula  has  no  analogy 
in  its  favor,  and  having  repeatedlv  tried  good  crystals  formed  at 
a  low  temperature  I  have  invariably  found  but  four  equivalents 
of  water.  The  nitrate  crystallized  above  75°  F.,  is  generally 
anhydrous,  and  that  formed  below  60°  is  hydrated,  but  between 
these  temperatures  there  is  no  certainty.  Thus  a  solution  satu- 
rated at  84°  F.,  while  cooling  down  to  62°,  deposited  nothing 
but  anhydrous  crystals ;  and  a  solution  saturated  at  71°,  by 
standing  some  hours  where  the  thermometer  did  not  get  below 
70°,  gave  only  fully  hjdrated  crystals. 

The  hydrated  salt  is  resolved  by  heat  into  a  liquid  and  the 
anhydrous  nitrate.  Even  the  hot  weather  of  summer  causes  it 
to  sweat,  if  kept  in  a  close  vessel.  In  dry  air,  it  loses  all  its 
water  by  efflorescence. 

Nitrate  of  Lime,  Ca  ft  fi^.— Melts  at  111°  F.  Some  that  was 
heated  only  to  124°,  began  to  crystallize  when  it  had  cooled  to 
96°.  After  being  heated  to  153  ,  it  remained  liquid  over  night 
and  got  down  to  57^°.  This  salt  boils  at  270°.  W  hen  the  boil- 
ing is  continued,  the  mass  remains  liquid  and  clear  till  about  one 
third  of  the  water  passes  off  Farther  heating  renders  it  anhy- 
drous, with  scarcely  any  loss  of  acid.  This  dry  residue  evolves 
a  Bti^  heat  in  leoombining  with  water. 
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Nitrate  of  Cadmium,  6d  t  fi4.— This  salt  melts  at  189"*  P.  It 
has  been  cooled  to  91*^  before  beginning  to  crystaUize.  It  boils 
at  about  270®.  On  continued  boiling  it  continues  clear  and  thin 
till  nearly  three  equivalents  of  water  are  gone.  When  all  the 
water  has  passed  ofi^  a  small  portion  of  the  remaining  dry  mass 
is  insoluble. 

Nitrate  ofBvmiuik,  which  was  formerly  supposed  to  be  a  tri- 
hydrate,  has  been  found  more  recently  to  have  the  anomalous 
composition  Bi  IJ,  fi[, ,.  In  several  trials  of  a  pure  nitrate  dried 
over  sulphuric  acid,  I  have  obtained,  by  imition,  48  per  cent  of 
oxyd.  This  would  make  the  quantity  or  water  as  near  eleven 
as  ten  equivalents.  It  is  barelv  possible  then  that  nitrate  of  bis- 
muth may  be  a  combination  of  a  trihydrate  with  a  tetrahydrate 
and  have  for  its  true  formula  Bi  1^3  fi,  +Bi  1^3  fija. 

This  salt  is  not  deliquescent  and  does  not  effloresce,  even  when 
kept  for  a  long  time  over  sulphuric  acid.  It  is  insoluble,  as  a 
whole,  in  water,  and  does  not  melt  clear.  At  168^®  F.,  it 
resolves  itself  into  a  clear  liquid  and  one  opaque  solid.  The 
mixture  has  been  cooled  to  155®,  but  on  stimng  it  solidified 
again  while  the  temperature  rose  to  168^®.  Some  of  the  liquid 
part  decanted  clear,  formed  on  cooling  a  mass  of  crystals  quite 
wet  with  acid  and  having  altogether  a  composition  not  £Bur  from 
Bi,  Uj,  fi3,=8BilJ,fii 0  +  8 1^64. 


Abt.  IV. — Further  Observations  on  the  AUotropic  Modifications  of 
Oxygen,  and  on  the  Compound  Nature  of  Chhrine,  Bromine,  etc. ; 
by  Professor  Schonbein.* 

These  last  six  months  I  have  been  rather  busily  working  on 
oxygen,  and  flatter  myself  not  to  have  quite  in  vam  maltreated 
my  favorite ;  for  I  think  I  can  now  prove  the  correctness  of  that 
old  idea  of  mine,  according  to  which  there  are  two  kinds  or 
allotropic  modifications  of  active  oxygen,  standing  to  each  other 
in  the  relation  of  +  to  — ,  t.  e.  that  there  is  a  positively-active 
and  a  negatively-active  oxygen, — an*  ozone  and  an  ant-ozone, 
which  on  being  brought  together  neutralize  each  other  into 

common  or  inactive  oxygen  according  to  the  equation  (-f  0)-i- 

(-6)=0. 

The  space  allotted  to  a  letter  being  so  small,  I  cannot  enter 
into  the  details  of  my  late  researches,  and  must  confine  myself 
to  some  ^neral  statements,  which  I  hope,  however,  will  give  a 
dear  notion  of  the  nature  of  my  recent  doings.    A  paper  will 

*  Addrened  as  a  letter  to  Pro£  Faraday,  and  commnnicatad  by  him  to  the  L.,  E. 
and  D.  Phil  Mag.,  sri,  178. 
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before  long  be  published  in  the  Transactions  of  the  Academy  of 
Munich. 

Ozonized  oxygen,  aa  produced  from  common  oxygen  by  the 
electrical  spark  <^  phosphorus,  is  identical  with  that  contained 
in  a  number  of  oxy-compoimds,  the  principal  ones  of  which  are 
the  oxyds  of  the  precious  metals,  the  peroxyds  of  manganese, 
lead,  cobalt,  nickel  and  bismuth, — ^permanganic,  chromic  and 
vanadic  acids ;  and  even  the  peroxyds  of  iron  and  copper  may 
be  numbered  among  them. 

The  whole  of  the  oxygen  of  the  oxyds  of  the  precious  metals 
exists  in  the  ozcmic  state,  whilst  in  the  rest  of  the  oxy-compounds 
named,  only  part  of  their  oxygen  is  in  that  condition.  I  call 
that  oxygen  negatively-active,  or  ozone  par  excellence,  and  give 

o 

it  the  sign  — O  on  account  of  its  electromotive  bearing.    Though 

Senerally  disinclined  to  coin  new  terms,  I  think  it  convenient  to 
enominate  the  whole  class  of  the  oxy-compounds  containing 

— O  "ozonids."  There  is  another  less  numerous  series  of  oxy- 
compounds  in  which  part  of  their  oxygen  exists  in  an  opposite 

active  state,  zl  e.  as  +0  or  antozone,  wherefore  I  have  christened 
them  *^  antozonids."  This  class  is  composed  of  the  peroxyds 
of  hydrogen,  barium,  strontium,  and  the  rest  of  the  alkaline 
metals ;  and  on  this  occasion  I  must  not  omit  to  add,  that  what 
I  have  hitherto  called  ozonized  oil  of  turpentine,  ether,  &c.,  con- 
tain their  active  oxygen  in  the  +0  state,  and  belong  therefore 
to  the  class  of  the  ''antozonids." 
Now,  on  bringing  togeUier  (under  proper  circumstances)  any 

ozonid  with  any  antozonid,  reciprocal  catalysis  results,  the  —0 

of  the  one  and  the  -f  0  of  the  other  neutralizing  each  other  into 
O,  which,  as  such,  cannot  be  retained  by  the  substances  with 

which  it  had  been  previously  associated  in  the  —O  or  +0  con- 
dition.   The  proximate  cause  of  the  mutual  catal^rsis  of  so  many 
oxy-compounds  depends  therefore  upon  the  opposite  states  of  the 
active  oxygen  eoatained  in  those  compounds. 
I  will  now  give  some  details  on  the  subject 

1.  Free  ozonized  oxygen  =(— 0),*and  peroxyd  of  hydro- 

Sm  =HO-f(-fO),  or  peroxyd  of  barium  =  BaO+(+0)   (the 
tter  suspended  in  water),  on  being  shaken  together  destroy  each 

other,  H0+(+6)  or  BaO-f-(+6)  being  reduced  to  HO  or  BaO, 

and  +0  and  —0  transformed  into  0. 

2.  Aqueous  permanganic  acid  =Mn*0*  +5(— O),  or  a  solution 
of  permanganate  of  potash  mixed  with  some  dilute  nitric  acid  is 
almost  instantaneously  discolored  by  peroxyd  of  hydrogen  or 
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peroxyd  of  barium,  the  nitrate  of  the  protoxyd  of  manganese 
being  £:>rmed  in  the  first  case,  and  in  the  second,  besides  this 
salt,  the  nitrate  of  baryta.    It  is  hardly  necessary  to  state,  that 

in  bothc  ases  the  —0  of  the  permanganic  acid  and  the  +0  of 
the  peroxyd  of  hydrogen  or  barium  are  disengaged  as  O. 

3-  An  aqueous  solution  of  chromic  acid  containing  some 
nitric  or  sulphuric  acid  and  peroxyd  of  hydrogen  are  raj)idly 
transformed  into  the  nitrate  or  sulphate  of  oxyd  of  chromium, 
HO,  and  inactive  oxycen,  which  is  of  course  disengaged.  A 
solution  of  chromic  acid  mixed  with  some  nitric  acid  and  BaO» 
gives  a  similar  result,  nitrate  of  baryta  and  oxyd  of  chromiimi 
being  formed,  and  O  disengaged. 

4.  K  you  add  to  a  mixture  of  any  peroxyd  salt  of  iron  and 
the  red  ferro-sesquicyanuret  of  potassium  (both  substances  dis- 
solved in  water)  some  peroxyd  of  hydrogen,  prussian  blue  will 
be  thrown  down  and  inactive  oxygen  set  £reQ.  On  introducing 
into  a  mixture  of  nitrate  of  peroxyd  of  iron  and  the  ferro-ses- 
quicyanuret of  potassium  the  peroxyd  of  barium,  a  similar  reac- 
tion takes  place,  prussian  blue,  mtrate  of  baryta,  &o.,  bein^ 
formed,  ana  inactive  oxygen  eliminated.  From  these  &ct6  it 
arrears  that,  under  certain  conditions,  even  peroxyd  of  iron  and 
H0»  or  BaO*  are  capable  of  catalyzing  each  other  into  FeO 
and  HO,  or  BaO  and  O. 

5.  Under  certain  circumstances  PbO*  or  MnO*  are  soluble  in 
strong  acetic  acid;  now  if  you  add  to  such  a  solution  HO*  or 
BaO*,  the  peroxyds  will  be  reduced  to  HO  or  BaO,  and  PbO  or 
MnO,  inactive  oxygen  being  disengaged. 

6.  It  is  a  well  known  feet  that  the  oxvd  of  silver  =  Ag(— O), 
or  the  peroxyd  of  that  metal  =Ag(— 0)*,  and  the  peroxyd  of 
hydrogen  =H0+(+0),  catalyze  each  other  into  metallic  silver, 
water  and  inactive  oxygen.    Other  ozonids  such  as  PbO+(— O) 

or  MnO+(— O),  on  being  brought  in  contact  with  H0+(+0), 
are  transformed  into  PbO  or  ]iimO,  HO  and  0.  Now  the  per- 
oxyd of  barium  =BaO+(+6),  acts  like  H0+(+6).  If  you 
Dour  water  upon  an  intimate  mixture  of  AgO,  or  AgO*  and 
BaO*,  a  lively  disengagement  of  inactive  oxygen  wiU  ensue. 
AgO,  AgO*  and  BaU*  being  reduced  to  meteUic  silver  ana 
hsjjtSL,  In'^concluding  the  first  part  of  my  letter,  I  must  not 
omit  to  state  the  general  feet,  that  the  oxygen  disengaged  in  all 
cases  of  reciprocal  catalysis  of  oxy-compounds,  behaves  in  every 
respect  like  inactive  oxygen. 

There  is  another  set  of  chemical  phenomena,  in  my  opinion 
closely  connected  with  the  polar  states  of  the  active  oxygen  con- 
tained in  the  two  opposite  classes  of  peroxyds.    It  is  known  that 
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Si,  certain  number  of  oxy -compounds,  for  instance  the  peroxyds 
of  manganese,  lead,  nickel,  cobalt,  bismuth,  silver,  and  also 
permanganic,  chromic,  and  vanadic  acids,  furnish  with  muriatic 
acid  chlorine,  whilst  another  set,  such  as  the  peroxyds  of  barium, 
strontium,  potassium,  &c.,  are  not  capable  of  eliminating  chlo- 
rine either  out  of  the  said  acid  or  any  other  chlorid.  This 
second  class  of  oxy-comnounds  produces,  however,  with  muriatic 
acid,  the  peroxy d  of  hyorogen ;  and  it  is  quite  impossible  in  any 
way  to  obtain  from  the  first  class  of  the  peroxyds  HO*,  or  from 
the  second  chlorine. 

You  are  aware  that,  from  reasons  of  analogy,  I  do  not  believe 
in  the  doctrine  of  chlorine,  bromine,  3cc.,  bemff  simple  bodies, 
but  consider  those  substances  as  oxy-compounds,  analogous  to 
the  peroxvds  of  mai^anese,  lead,  &a,  in  other  terms,  as  '^  ozo- 
nids. '     Chlorine  is  merefore  to  me  the  peroxyd  of  murium 

=MuO+(—0,)  hydrochloric  acid  =MuO+HO,  and,  as  already 

o 

mentioned,  the  peroxyd  of  barium  =BaO+(+0,)  that  of  hydro- 
gen =H0+(+0,)  and  the  peroxyd  of  manganese  =MnO-f 

(-0).    Proceeding  from  these  sui)positions,  it  is  very  easy  to 
account  for  the  different  way  in  which  the  two  sets  of  peroxyds 
are  acted  upon  by  muriatic  acid. 
From  reasons  as  yet  entirely  unknown  to  us,  HO  can  be 

chemically  associated  only  with  -f  0,  and  with  no  other  modifi- 
cation of  oxygen,  to  constitute  what  is  called  the  peroxyd  of 
hydrogen ;  and  in  a  similar  way  MuO  (the  hypothetically  anhy- 
drous muriatic  acid  of  older  times)  is  capable  of  being  united 

only  to  —0  to  form  the  so-called  chlorine,  which  I  denominate 
peroxyd  of  murium.    If  we  cause  MuO+HO  to  react  upon 

BaO+(-f  6,)  MuO  unites  with  BaO,  and  HO  with  -f  O;  but  if 

you  bring  together  MuO+HO  with  Mn-H(— O,)  part  of  MuO  is 

associated  to  MnO,  another  part  to  —0,  water  being  eliminated, 
according  to  the  equation 

2(MuO,  HO)-HMnO-h(-6)=MuO,  MnO+MuO,  (-6)+2HO. 

As  you  will  easily  perceive,  fix)m  these  views  it  would  follow 
that,  under  proper  circumstances,  two  opposite  peroxyds,  on 
being  intimately  mixed  together  and  in  the  right  proportion  and 
acted  upon  by  muriatic  acid,  could  yield  neither  cnlorine  nor 
peroxyd  of  hydrogen,  but  merely  inactive  oxygen.  If  somewhat 
dilute  muriatic  acid  be  poured  upon  an  intimate  mixture  of  five 
parts  of  peroxyd  of  barium  ana  two  parts  of  peroxyd  of  man- 
ganese, the  whole  will  be  rapidly  transformed  mto  the  muriates 
of  baryta  and  protoxy d  of  manganese,  the  active  oxygen  of  both 
the  peroxyds  being  disengaged  in  the  inactive  condition,  and 
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not  a  trace  of  firee  chlorine  making  its  appearance.  The  same 
result  is  obtained  fix>m  dilute  hydrooromic  acid. 

Another  consequence  of  my  hypothesis  is  this :  that  an  inti- 
mate and  correctly  proportioned  mixture  of  two  opposite  i)er- 
oxyds,  such  as  the  peroxyd  of  barium  and  that  of  leaa,  on  being 
acted  upon  by  any  oxy-acid,  cannot  produce  the  peroxyd  of 
hydrogen ;  or,  to  express  the  same  thing  in  other  terms,  muriatic 
acid  must  act  upon  the  said  mixture  exactly  in  the  same  way  as 
the  oxy-acids  do ;  and  that  is  indeed  the  case.  Mixtures  of  the 
peroxyds  just  mentioned  and  acetic  or  nitric  acids,  are  readily 
converted  into  the  acetates  or  nitrates  of  baryta  and  protoxyd 
of  manganese,  the  active  oxygen  of  both  the  peroxyds  being  of 
course  disengaged  in  the  inactive  condition. 

Before  I  close  my  long  story  I  must  mention  one  fact  more, 
which,  in  my  opinion,  is  certainly  a  very  curious  one.  If  you 
mix  an  aqueous  and  concentrated  solution  of  bromine  with  a 
suflSdent  quantity  of  peroxyd  of  hydrogen,  what  happens?  A 
very  lively  disengagement  of  inactive  oxy^^en  takes  place,  the 
color  and  the  odor  of  the  bromine  solution  disappear,  the  liquid 
becomes  sour,  and  on  adding  some  aqueous  chlorme  to  it,  bromine 
reappears.  From  hence  we  are  allowed  to  conclude,  that,  on 
bringing  bromine  into  contact  with  peroxyd  of  hydrogen,  some 
so-cailea  hydrobromic  acid  is  produced.  The  hypothesis  at 
present  prevailing  cannot  account  for  the  formation  of  that  acid 
otherwise  than  by  admitting  that  bromine  takes  up  the  hydrogen 
of  HO',  eliminating  the  two  equivalents  of  oxygen  united  to  H. 
I,  of  course,  take  another  view  of  the  case ;  bromine  is  to  me  an 
ozonid  like  peroxyd  of  lead,  &c.,  i,  e.,  the  peroxyd  of  bromium 

=BrO+(-0).  Now  H0+(+6)  and  BrO+(-6)  catalyze  each 
other  into  HO,  BrO,  and  inactive  oxygen,  BrO+HO  forming 
hydrobromic  acid,  or  what  might  more  properly  be  called  hy- 
drate of  bromiatic  acid. 

It  will  be  perceived  that  I  am  growing  more  and  more  hard- 
ened in  my  heretical  notions,  or,  to  speak  more  correctly,  in  my 
orthodox  views ;  for  it  was  Davy  who  acted  the  part  of  a  here- 
tic in  overthrowing  the  old,  venerable,  true  creed.  Indeed  the 
longer  I  compare  tne  new  and  old  doctrine  on  the  nature  of 
chlorine,  &o.,  with  the  whole  material  of  chemical  &cts  bearing 
upon  them,  the  less  I  am  able  to  conceive  how  Davy  could  so 
lightly  and  slightly  handle  the  heavy  weight  of  analo^es  which, 
in  mv  opinion,  speak  so  very  strongly  and  decisively  in  fevor  of 
BerthoUet's  views.  There  is  no  doubt  Sir  Humphrey  was  a  man 
of  great  genius,  and  consequently  very  imaginative ;  but  I  am 
almost  inclined  to  believe  that,  by  a  certain  wantonness,  or  by 
dint  of  that  transcendent  £Eiculty  of  his  mind,  he  was  seduced  to 
conjure  up  a  theory  intended  to  be  as  much  out  of  the  way  and 
"rnvrawjemftfaife"  as  possible,  and  serve  nevertheless  certain 
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theoretical  purposes ;  and  certainly,  if  he  entertained  the  inten- 
tion of  solving  such  a  problem,  he  has  wonderfully  succeeded. 
But  what  I  stul  more  wonder  at  is  both  the  sudden  and  general 
success  which  that  far-fetched  and  strained  hypothesis  met  with, 
and  the  tenacity  with  which  the  whole  chenucal  world  has  been 
sticking  to  it  ever  since  its  imaginative  author  pleased  to  divulge 
it :  and  all  this  could  happen  in  spite  of  the  fact  that  the  new 
doctrine,  in  removing  from  the  field  of  chemistry  a  couple  of 
hypothetical  bodies,  was,  for  analogy's  sake,  forced  to  introduce 
fictitious  compounds,  not  by  dozens  only,  but  by  hundreds, — ^the 
oxy-sulphion,  oxy-nitrion,  and  the  rest  of  those  "nonentia." 
But  enough  of  tms  subject,  upon  which  I  am  apt  to  g^row  warm 
and  even,  angry.  Although  the  results  I  have  obtained  from 
my  recent  investigations  cannot  but  induce  me  to  begin  another, 
and,  I  am  afraid,  endless  series  of  researches,  I  shall  tor  the  pres- 
ent cut  short  the  matter  and  indulge  for  some  time  in  absolute 
idleness. 
Bftde,  June  25th,  1858. 


Abt.  V. — Occurrence  of  CobaU  and  Nickel  in  Oaston  county,  North 
Carolina;  by  Henry  WurtZj  Prof.  Chemistry,  National 
Medical  College,  Washington. 

Read  in  part  before  the  Amerioan  AModaiiott  for  the  AdTanoemeot  of  Sdenoe  at 
Baltimore.  April,  1858.  * 

While  exploring  a  large  tract  of  land  in  Gtuston  and  Lincoln 
counties,  N.  C,  during  the  summer  of  1857, 1  found  indications 
of  the  existence  of  ores  of  cobalt  and  nickel  diffused  throughout 
a  considerable  extent  of  country. 

The  region  explored  comprised  a  range  of  rocks  composed  of 
alternating  strata  of  talcose  and  quartzose  schists,  which  crosses 
the  South  fork  of  the  Catawba  river  a  little  south  of  the  line  be- 
tween Lincoln  and  Graston  counties,  and  in  the  immediate  neigh- 
borhood of  the  falls  known  as  the  "  High  Shoals  of  the  Catawba." 
The  general  direction  of  this  range,  which  forms  a  well  defined 
metalliferous  belt  of  many  miles  in  longitudinal  extent,  is  about 
N.  20°  E.  (varying,  however,  in  places  between  due  N.  and  N. 
35°  E.),  and  at  the  High  Shoals  it  is  three  or  four  miles  wide.  It 
is  everywhere  traversed  by  *' veins"  of  quartz,  carrying  pyrites 
and  other  sulphids,  and  showing  at  the  surfece  the  limomte  goz- 
zam  derived  from  their  oxydation.  These  ** veins"  in  some 
places  have  all  varieties  of  strike  and  dip,  although  the  most 
miportant  ones  were  found  most  frequently  to  conform  in  strike 

*The  proper  date  of  this  paper  is  August,  1857,  at  which  time  it  was  aunouDced 
to  be  read  at  the  Montreal  meeting  of  the  Association.  Accidents  beyond  the 
author^!  control  have  delayed  its  appearance  until  now.  .     . 
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(or  very  nearly  so)  with  the  containing  rocks.  The  dip  of  these 
rocks  ifi  nearly  vertical,  usually  a  little  westerly,  although  notable 
contortions  and  local  variations  of  dip  were  observed  in  a  few 
places.  At  the  place  where  this  metalliferous  belt  crosses  the 
river  its  boundanes  appear  to  be,  on  the  northwest  side  a  thickly 
bedded  granitoid  schist,  and  on  the  southeast  side,  forming  the 
barrier  over  which  the  water  falls  at  the  High  Shoals,  a  massive 
range  of  peculiar  feldspathic  rocks,  also  thicKly  bedded  in  struc^ 
tore,  and  characterized  by  having  the  feldspar  crystals,  which 
are  numerous  and  large,  all  arranged  with  their  longer  diameters 
parallel  to  the  bedded  structure,  or  generally  about  N.  20°  E. 
On  the  southwesterly  prolongation  of  this  latter  rock,  wherever 
it  crosses  any  of  the  tributaries  of  the  river,  a  waterfiill  is  found 
Crowder's  mountain,  which  towers  up  about  a  dozen  miles  distant 
in  a  southwesterly  direction,  seems  to  lie  on  or  near  this  range. 

Proceediug  to  the  northeastward  from  the  High  Shoals  into 
Lincoln  county  along  this  belt  of  talcose  and  quartzose  schists, 
many  places  are  encountered  where  gold  has  been  mined,  or 
washed  out  from  the  beds  of  the  small  streams,  among  which 
may  be  mentioned  the  Shutbrd  and  Cansler  Gold  Mines. 

Many  miles  in  the  distance,  but  apparently  on  the  same  range, 
is  seen  the  high  elevation  in  which  is  situated  the  iron  mine 
known  as  the  "Graham  Ore  Bank."  Fragments  of  limonite 
gozzan  and  honey-combed  quartz  are  constantly  encountered  on 
die  surface,  sometimes  isolated,  and  sometimes  strewed  along  for 
considerable  distances  marking  outcrops.  In  this  part  of  the 
range^  the  quartz  veins  are  usually  found  to  contain,  wherever 
they  have  been  opened,  more  or  less  galena,  blende  and  chalco- 
pyrite^  usually  with  native  gold.    In  one  place  rvMle  was  found. 

Going  southwestwardly  from  the  river  we  find  the  rocks  pre- 
senting similar  indications,  and  in  the  course  of  some  fifteen 
miles,  we  encounter  successively  the  "Long  Creek  Gold  Mines," 
(fix>m  one  of  which,  known  as  the  Asbury  Shaft,  much  gold 
has  been  taken) ;  and  a  number  of  places  where  iron  ore  is  or 
has  been  minedi,  known  as  the  "  Costner  Ore  Bank ; "  the  "Alison 
Ore  Bank ; "  the  "  Ormond  Ore  Bank ; "  the  "  Ferguson  Ore 
Bank,"  and  "  Briggs'  Ore  Bank."  A  few  miles  beyond  the  latter, 
not  far  from  the  same  range,  lies  the  well  known  "  Kings  Moun- 
tain Gold  Mine."  So  called  "  greenstone-trap  dvkes  "  are  occa- 
sionally encountered,  sometimes  running  paraUel  to,  and  some- 
times across,  the  strata.  The  beds  of  the  streams  frequently 
contain  pebbles  of  black  tourmaline^  and  the  black  sand,  so  common 
throughout  this  section  of  the  country,  was  found  to  consist  here 
principally  of  a  magnesia  tourmaline,  easily  fusible  by  the  blow- 
pipe. Immense  veins,  or  rather  strata,  of  black  tourmaline  were 
also  observed  in  several  places,  usually  veined  with  milky  white 
quartz.    This  would  form  a  magnificent  material  for  monumental 
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.and  ornamental  purposes.  A  turnpike  road  was  found  at  one 
spot  completely  covered  and  blackened  {paved,  as  it  were,)  for 
some  distance  with  fragment  and  blocks  of  this  material,  in  con- 
sequence of  its  crossing  a  large  outcrop  very  obliquely.  In  one 
place  was  found  the  outcrop  of  a  large  vein  of  ilmenite.  Veins 
of  pyrites  were  found  crossing  the  beds  of  streams,  where  the 
current  appeared  to  have  washed  them  bare,  and  one  such  vein 
was  observed  which  had  a  well  marked  schistose  structure,  similar 
and  conformable  to  that  of  the  imbedding  talcose  rocks,  forming 
a  true  pyrites  schist.  In  other  places  solid  banks  of  liTnomte  were 
found,  standing  in  place  above  the  surface  of  the  ground,  indi- 
cating veins  (or  strata  ?)  of  pvrites  below.  Specimens  were  seen 
of  a  crystalline  hematite  schist,  said  to  form  a  large  vein  (or 
stratum  r)  in  Crowder's  mountain,  but  this  was  not  visited. 

It  was  also  perfectly  evident,  at  most  of  the  iron  ore  beds  be- 
fore mentioned,  that  the  ore  was  merely  the  gozzan,  or  product 
of  oxydation  of  large  strata  of  sulphids,  probably  pyrrhotine, 
existing  below.  In  some  of  these  places,  as  at  the  Ormond, 
Ferguson  and  Briggs'  Ore  Banks,  the  mining  operations  have 
penetrated,  in  places,  to  the  unaltered,  or  only  partially  altered, 
pyrites.  At  the  Alison  and  Costner  Ore  Banks,  whicn  are  ex- 
cavations into  strata  of  ore  from  thirty  to  forty  feet  in  width,  the 
material  last  thrown  out  is  a  true  magnetite  schist,  mixed  however 
with  much  limonite. 

Throughout  the  whole  range,  wherever  examined,  the  talcose 
schists  were  found  to  contain,  in  numerous  places,  small  seams, 
incrustations  and  stains  of  a  black  substance,  which  gave  blowpipe 
reactions  for  cobalt.  At  every  one  of  the  mines  above  mentioned 
the  ore,  or  refuse  material  thrown  out,  was  found  to  be  more  or 
less  coated  with  this  substance.  At  the  Ormond  Ore  Bank,  par- 
ticularly, so  much  of  this  substance  was  found  mixed  with  the 
ore  that  it  is  probably  connected  with  the  reputation  of  the  iron 
produced  from  this  ore,  for  hardness  and  toughness,  throughout 
the  surrounding  country.  At  the  Asbury  Shaft  of  the  Long 
Creek  Mines  also,  masses  of  quartz  thrown  out  from  the  vein 
were  found  thickly  incrusted  with  mammillary  masses  of  this 
wad,  or  earthy  cobalt.  It  cannot  be  doubted  that  it  is  the  gozzan 
of  some  cobaltiferous  sulphid  existing  unaltered  in  the  rocks 
below.  If  this  substance  has  ever  attracted  the  attention  of 
mineralogical  explorers  in  this  section,  it  has  probably  been  mis- 
taken for  earthy  manganese,  from  which  it  may  readily  be  dis- 
tinguished, however,  by  being  very  soft,  smearing  the  fingers, 
and  when  cut  with  a  knife  exhibiting  on  the  section  a  bright 
black  lustre  like  that  of  compact  graphite ;  and  to  these  proper- 
ties it  owes  the  designation  of  "black  lead,"  which  it  bears 
among  the  people  of  tne  country  (to  whom  it  is  familiar). 
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At  a  spot  about  a  mile  in  a  northeasterly  direction  i5rom  the 
Long  Creek  Mines  I  found,  crossing  at  right  angles  the  road  from 
Lincolnton  to  Yorkville  in  S.  C,  where  the  latter  crosses  over 
an  elevation  called  "  Cross' "  or  the  "  Paysour  mountain,"  the  out- 
crop of  a  large  "  vein,"  or  stratum  of  the  rock,  which  contains 
very  much  of  this  black  gozzan  or  wad.  It  can  scarcely  escape 
the  attention  of  a  person  travelling  along  the  road,  as  it  appears 
like  a  broad  black  band  at  the  side  of  me  latter.  At  this  spot 
it  measures  about  fifteen  feet  in  width.  A  small  opening  was 
made  into  it  three  or  four  rods  fix)m  the  road  on  the  southern 
side,  and  it  was  found  to  be  about  twelve  feet  wide,  included  be- 
tween walls  of  talcose  slate,  but  so  highly  decomposed  that  no 
satisfactory  evidence  could  be  obtained  of  its  character  where 
unchanged.  It  was  traced  and  opened  again  about  half  a  mile 
southwesterly  from  the  road,  and  founS  to  consist  there  of  a 
number  of  parallel  strata,  separated  by  seams  of  talcose  schist 
one  or  two  feet  wide.  The  largest  of  these  strata  was  ten  feet 
wide,  presenting  a  solid  bank  of  limonite,  mixed  with  a  little 
quartz,  so  compact  that  it  was  with  diflSculty  broken  by  a  pick. 
Following  the  Yorkville  road  southerly  from  the  point  where 
this  vein  crosses  it,  are  encountered,  interstratified  with  the  tal- 
cose schists,  several  narrow  bands  of  a  granular  quartzose  schist, 
corresponding  precisely  in  character  to  the  itacolumiU  of  Hum- 
boldt, supposed  to  be  the  gan^e  of  the  diamond.  No  diamonds 
have  however,  to  my  knowledge,  yet  been  found  in  this  imme- 
diate neighborhood,  although  known  localities  of  the  gem  are 
not  fer  distant.  In  places  this  itacolumite  is  highly  granular  and 
friable,  and  would  oe  called  a  saccharoid  quartz  schist.  Such 
specimens  call  strongly  to  mind  the  so-called  yfeciife  sandstone  of 
Mc  Dowell  Co.,  N.  C.,  but  no  flexible  specimens  were  observed. 

Following  the  vein  northwardly  from  the  road,  the  outcrop 
was  found  to  descend  rapidly  along  the  western  slope  of  Cross' 
Mountain,  and  at  about  a  quarter  of  a  mile  from  the  road  was 
found  a  spot  where  the  giound  consisted  in  great  part  of  frag- 
ments of  the  black  cobaltiferous  substance.  Openings  properly 
made  here  would  probably  lead  to  interesting  and  valuable  de- 
velopments. A  determination  of  the  quantity  of  mixed  oxyds 
of  cobalt  and  nickel  contained  in  the  mmeral  found  at  this  spot, 
^ve  13-26  per  cent  The  presence  of  oxyd  of  nickel  in  con- 
siderable proportion  in  this  mixture  was  proved  by  the  method 
of  Liebig,*  tnat  is,  by  passing  for  some  time,  in  the  cold,  a 
strong  current  of  chlorine  gas  mrough  the  solution  of  the  mixed 
oxyds,  to  which  has  been  previously  added  large  excesses  of 
cvanid  of  potassium  and  caustic  soda,  the  nickel  being  thus 
thrown  down  as  a  black  precipitate  of  Ni'O^.  No  quantitative 
determination  of  the  proportion  of  oxyd  of  nickel,  however, 
has  yet  been  made. 

*  Annalen  der  Cheoue  und  Pbannade,  Izzzrii,  128. 
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This  Cross'  Mountain  gozzan  was  found,  by  qualitative  analy- 
sis, to  contain  besides  cobalt,  nickel,  manganese  and  iron,  small 
quantities  of  copper,  bismuth,  zinc,  lime,  alumina,  magnesia  and 

flucina.     Traces  of  sulphur  were  also  ascertained  by  Mr.  Jas.  R. 
^rant,  to  whom  I  am  indebted  for  some  assistance  in  the  exam- 
ioations.    No  traces  of  arsenic  could  be  found. 

In  the  mineral  from  the  Asbury  shaft,  qualitative  examination 
detected  iron,  manganese,  cobalt,  nickel,  copper,  bismuth,  zinc,  alu- 
mina, silica,  lime  and  magnesia,  besides  traces  of  something 
which  seemed  to  give  the  reactions  of  tellurium*  Sulphur  in 
traces  was  found  by  Mr.  Brant,  but  arsenic  was  sought  for  with- 
out success. 

The  substance  from  the  Ormond  Ore  Bank  may  be  called  a 
cobaltiferous  earthy  manganese,  or  granular  and  amorphous  haus- 
mannite.  It  gives  with  chlorohyoric  acid  a  deep  brown -black 
solution  with  evolution  of  chlorine  (like  hausmannite),  which  so- 

*  That  this  is  really  tellurium  seems  more  probable  in  Tiew  of  the  unmistake- 
able  indications  obtained  of  the  presence  of  the  allied  elemenl^  bismuth.  These  two 
elements,  which  form  the  connecting  links  between  the  arsenic  and  sulphur  groups, 
seem,  like  Ni  and  Co,  Ag  and  Pb,  or  Br  and  I,  to  preserre  (at  least  in  our  American 
localities)  a  certain  de£:ree  of  concomitance  in  their  occurrence.  Thus  the  first 
known  locality  of  both  Bi  and  Te  in  the  United  States  was  announced  by  Prof.  B. 
SiUiman,  Sen.,  in  the  first  volume  of  the  Am.  Jour,  of  Science,  p.  312,  at  Huntington, 
Conn.  No  further  discovery  of  Te  in  the  United  States  was  recorded  until  Dr. 
Jackson*s  announcement  of  its  existence  at  Whitehall,  near  Fredericksbiurg,  Spot- 
sylvania Co.,  Va.,  in  the  Am.  J.  Science  for  May,  1848,  in  the  form  of  telluna  of 
bimnuih  or  tetradymite.  Since  then  tetradymite  has  been  found  at  other  Virginian 
localities,  as  the  *'  Tellurium  Mine,*"  Fluvanna  Co.,  and  the  "  Monroe  Mine,""  Stafford 
Co.,  and  by  Genth  at  several  places  in  North  Carolina,  as  at  the  *' Phoenix"  and 
"  Boger  Mines  **  in  Cabarrus  Co.,  and  near  the  "  Washington  Mine  **  in  Davidson  Co. 
The  only  South  American  specimen  yet  described  containing  Te  was  a  tellurid  of 
Bi  brought  to  Paris  by  Claussen  from  San  Jos6  in  Brazil,  in  which  Damour  found 
79  p.  c.  Bi  and  16  p.  c  Te,  with  a  little  Se  and  S  (see  Ana  de  Cb.  et  de.  Ph.,  [81, 
xiii,  372).  BitmiUk,  which,  it  will  be  observed,  was  found  in  small  quantity  in  eaoi 
of  the  three  specimens  examined,  appears  to  be  a  rather  common  constituent  of 
our  crystalline  schists.  Besides  the  ''Bismuth  Mine"  at  Huntington,  Conn.,  before 
alluded  to,-  and  the  other  long  known  localities  at  Trumbull  and  Monroe,  Shepard 
has  found  rt  at  Haddam,  Conn.  (Am.  J.  So,  [2],  xii,  220]  and  Jackson  at  the  "  Lubec 
Lead  Mines"  in  Maine.  The  locality  at  "Brewer's  Mme"  in  Chesterfield  District, 
S.  C,  the  humutite  from  which  was  analysed  by  Rammelsbeig  (Pogg.  Ann.,  bocvi, 
664)  and  Genth  (Am.  J.  Sci.,  [2],  xxiii,  426)  has  long  been  known.  In  G^nth's 
analysis  an  appreciable  quantity  of  Te  was  found.  Besides  the  several  localities  of 
tetradymite  in  Virginia  and  North  Carolina  before  mentioned,  Genth  found  bismtUh- 
ine  at  Gold  Hill,  Rowan  Co.,  N.  C.  (Am.  J.  Sci,  [21,  xix,  16),  and  Jackson  states 
that  bismuth  oehre  occurs  with  the  Virginian  tetmdymites  (Dana's  Mineralogy,  p. 
141),  and  moreover,  Genth  has  very  recently  (Am.  J.  Sci.,  [2],  xxiii,  427,  May,  1867) 
brought  forward  as  a  new  locality  of  bismutite  in  North  Carolina,  Oaston  County 
itself,  where  he  says  it  was  discovered  by  Dr.  Asbury  of  Charlotte,  the  gentleman, 
if  I  mistake  not,  from  whom  the  **  Asbury  Shaft "  derives  its  name.  In  this  also 
Genth  obtained  indications  of  the  presence  of  tellurium. 

With  regard  to  South  American  localities  of  bismuth,  besides  the  above-men- 
tioned Brazilian  tellurid  of  Damour,  two  others  have  thus  far  been  recorded ;  one 
of  which  is  at  the  mine  of  San  Antonio,  near  Copiapo,  Chili,  whence  was  obtained 
a  biim%Uhet  of  nlver^  containing,  according  to  analysis  of  Domevko,  10  p.  c.  of  Bi, 
(Dana,  p.  16),  and  the  other  is  Rammelsberg's  chiviatite,  from  Chiviato,  rem,  a  sul- 
phid  of  Pb,  Cu  and  Bi,  containing  61  p.  c  of  Bi  (Dana,  p.  77). 
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lution  contained  irony  manganesey  cobaU,  nickel,  copper,  bismuth^ 
alumina,  gludna,  and  traces  of  baryta,  lead  and  magnesia.  There 
were  in  this  also  traces  of  sulphur^  but  no  arsenic. 

The  Asbury  Shaft  and  Cross'  Mountain  minerals  ^ve  deep 
beautiful  grass-green  solutions  in  chlorohydric  acid,  with  evolu- 
tion of  chlorine,  which  solutions  become  yellow-brown  on  add- 
ing water,  a  behavior  characteristic  of  solutions  containing  con- 
siderable quantities  of  cobalt  with  iron,  and  by  which  these 
cobaltiferous  wads  may  generally  be  distinguished  from  ordinary 
earthy  manganese  containing  but  traces  of  cobalt  or  none. 

As  to  the  nature  of  the  unaltered  mineraly  from  which  these 
cobaltiferous  gozzans  have  been  derived  by  oxydation,  it  is  pos- 
sible to  form  a  very  probable  hypothesis.  The  absence  of  arsenic^ 
not  only  from  these,  but  from  many  other  minerals  that  I  have 
examined  from  this  region,^  leads  to  the  conclusion  that  this 
unaltered  mineral  must  be  a  sulphid,  and  not  an  arseniet  of  co- 
balt and  nickel,  and  the  great  resemblance  of  these  substances 
to  the  cobalt  and  nickel  ore  from  Mine  la  Mbtte  in  Missouri, 
which  is  also  a  product  oi  oxydation,  is  presumptive  evidence 
that  the  original  mineral  may  be  identical  with,  or  at  least  simi- 
lar to,  the  one  existing  there.  Now  this  original  mineral  at 
Mine  la  Motte  has  recently  been  found  by  Dr.  Genthf  to  be  sie- 
genitey  containing  80*58  per  cent  of  nickel  and  21*84  of  cobalt, 
together  with  iron  and  traces  of  lead,  copper  and  antimony'. 
The  fact  that  the  products  of  oxydation  at  the  Cross'  Mountam 
locality  contain  but  13  per  cent  of  oxyds  of  cobalt  and  nickel 
is  not  against  this  hypothesis,  for  in  the  oxydation  of  such  a 
mixture  of  sulphids,  the  produced  sulphates  of  cobalt  and  nickel, 
particularly  the  latter,  would  be  in  great  measure  washed  away,^ 

*  Aneoic  indeed  appears  to  be  a  sparsely  distributed  constituent  of  the  schists 
of  ^e  Carolinas.  Hardly  any  reliable  analytical  eridences  of  its  occurrence  in 
tliete  latitudes  are  in  existence.  We  hare,  however,  one  such  eyidence.  A  mineral 
found  in  minute  quantities  at  the  bismuth  locality  in  Chesterfield  District,  S.  Caro- 
lina, on  analysis  by  Dr.  Gknth  proved  to  be  a  sulpharsenate  of  sulphid  of  copper, 
most  probably  identical  with  the  Peruvian  species  enargite  (Am.  J.  Science,  [2], 
sdii,  420).  Dana  also  (p.  62)  mentions  one  specimen  of  Uucojpyriti  found  in  Itan- 
dolph  Co,  N.  C. 

t  Am.  Jour.  Science,  [2],  zziii,  419. 

I  It  will  be  remembered  that  these  two  sulphates  occur  natimdly,  as  hieberite 
and  pyrcmdine,  botii  products  of  oxydation  of  their  corresponding  smphids.  With 
regard  to  the  relative  tendencies  of  cobalt  and  nickel,  when  in  netUrat  or  acid  solu- 
tion, to  undergo  oxydation  and  precipitation  as  cobaltic  and  nicklic  oxyds,  our  knowl- 
edge is  rather  meagre,  but  still  experimental  evidence  beaiing  upon  this  point  is 
not  wholly  wanting.  Thus  Dr.  Giobs  found  (Am.  J.  Science,  [2],  xiv,  206)  that 
deotoxyd  of  lead  partially  oxydizes  and  precipitates  Co  from  its  solutions,  but  Ni 
not  at  alL  This  suffices  to  account  for  the  fact  that  among  the  numerous  analyses 
of  wacby  earthy  cobalts  and  bog  manganese  ores  on  record,  the  presence  of  Ni  is  sel- 
dom or  never  mdicated.  The  reason  why,  in  alkaline  solutions,  as  in  the  presence 
of  an  excess  of  ammonia  or  cyanid  of  potassium,  the  reverse  action  takes  place, 
and  the  Ni  is  thrown  down,  wmle  the  Co  remains  in  solution,  is  simply  the  eminent 
capacity  which  cobaltic  oxyd  possesses  to  form  soluble  double  salts  and  conjugated 
compounds,  a  tendency  apparently  not  shared  by  nicklic  oxyd. 
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whilst  the  iron  and  manganese,  passing  to  higher  states  of  oxyd- 
ation,  would  remain  behind  in  insoluble  forms.  I  cannot  there- 
fore refrain  from  oflfering  the  hypothesis  that  these  veins,  when 
opened  to  a  depth  below  the  influence  of  surface  oxydation,  will 
be  found  to  contain  either  sie^enite,  or  some  nearly  related  spe- 
cies. As  relevant  to  this  view,  I  may  cite  the  fact  that  Dr. 
Genth  has  recently  discovered  siegenite,*  associated  with  chalco- 
pyrite,  pyrites,  blende,  etc.,  in  the  vein  worked  at  the  Mineral 
Mill  Mine,  Carroll  Co.,  Md.,  in  the  same  range  of  metamorphic 
schists  as  these  North  Carolina  localities. 

The  only  place  in  this  neighborhood  where  a  vein  has  been 
opened  to  a  sufficient  depth  to  expose  the  character  of  the  unal- 
tered ore,  is  what  is  called  the  "  Bronson  Shaft,"  at  the  Long 
Creek  Mines,  which  has  been  recently  worked  for  gold  by  a 
New  York  company,  and  is  situated  about  half  a  mile  south- 
westerly from  the  Asbury  Shaft,  and  either  on  the  same  vein 
with  the  latter  or  on  a  closely  parallel  one.  At  this  spot,  how- 
ever, unfortunately  none  of  tne  black  cobaltiferous  substance 
occurs  with  the  ore.  I  examined  this  mine  and  found  that  near 
the  surface  and  above  water  level,  the  mineral  mixed  with  the 
quartz  gangue  of  the  vein  is  principally  limonite,  as  usual.  Be- 
low water  level,  or  about  forty  feet  from  the  surface,  the  limon- 
ite begins  to  disappear,  and  the  vein  gradually  assumes  the  char- 
acter of  a  porous  mass  of  quartz  filled  with  strings  and  bunches 
o{ pyrites  and  "  vugs"  or  cavities  lined  with  crvstals  of  the  same, 
sometimes  of  the  octahedral  variety.  Beautiful  specimens  were 
found  containing  contiguous  cavities,  some  lined  with  cubic,  and 
others  with  octahedrd  crystals,  in  the  same  specimen.  The 
whole  mass  of  the  vein  is  here  saturated,  of  course,  with  water. 
On  descending  to  the  bottom  of  the  shaft,  about  140  feet  from 
the  surface,  the  vein  is  first  found  compact  and  apparently  unal- 
.tered,  being  here  about  eight  feet  wide,  and  composed  of  a  mix- 
ture of  quartz  and  pyrrhotine. 

This  pyrrhotine  contains,  however,  but  traces  of  cobalt  and 
nickel.  I  wish  to  ask  here  whether  it  is  not  evident  from  the 
above  facts,  that  the  pyrites,  as  well  as  the  limonite,  found  in 
the  upper  part  of  the  Bronson  shaft,  is  clearly  aproduct  of  the 
action  of  aerated  water  upon  the  pyrrhotine?  Tne  pyrrhotine 
is  compact  and  massive,  with  a  granular  fracture,t  and  no  speci- 
mens were  found  in  the  bottom  of  the  shaft  presenting  indica- 
tions of  crystallization,  whilst  all  the  pyrites  found  above  pre- 
sents, as  before  stated,  an  eminently  crystalline  structure,  an  in- 

*  Am.  Jour,  of  Science,  [2],  xxiii,  418. 

f  The  fractured  surface  preseuts  a  number  of  small  patches  of  chalcopyriie.  I 
may  mention  here  that  Prod  Emmons,  in  his  recent  Geological  Report  on  Korth 
Carolina  (pp.  167,  168)  calls  this  pjrriiotine  of  the  Long  Creek  Mines  "arsenical 
pyrites.**  I  could  find,  however,  no  trace  of  arsenic.  It  almost  wholly  dissolyes  in 
warm  chlorohydric  acid  with  copious  eyolution  of  sulphohydric  gas. 


Digitized  by  VjOOQIC 


On  the  Triassic  Rocks  of  Kansas  and  Nebraska.         31 

dication,  according  to  the  crystallogenic  views  which  are  rapidly 
being  generally  adopted  at  the  present  day,  of  the  agency  of 
water,  at  or  near  tne  ordinary  temperature,  in  its  formation. 
Considering,  for  the  sake  of  simplicity,  as  Breithaupt,  von  Ko- 
bell,  Frankenheim  and  Rammelsberg  have  done,*  tnat  pyrrho- 
tine  is  protosulphtd  of  iron,  the  action  of  oxygeniferous  water 
npon  it  in  the  formation  of  pyrites  and  limomte,  may  be  repre- 
sented by  the  rather  simple  equation 

8FeS-f2iHO+20=FeS«+Fe«0»,  liHO+HS, 
the  sulphohydric  acid  formed  entering  into  solution  in  the  water, 
and  siibsequently  either  undergoing  oxydation  in  its  turn,  or 
issuing  in  sulphur  springs.f 


Art.  VL — On  ike  so-called  Triassic  Bocks  of  Kansas  and  Nebraska; 
by  F.  B.  Meek  and  F.  V.  Hayden. 

In  several  of  our  publications  on  the  geology  of  Nebraska, 
we  have  mentioned  a  formation  (No.  1  of  the  Nebraska  Section^ 
consisting  of  reddish  and  yellow  sandstones,  and  various  colored 
clays,  with  seams  and  beds  of  impure  lignite,  holding  a  position 
at  the  base  of  the  Cretaceous  series  of  the  northwest.  Although 
entertaining  some  doubts  respecting  the  exact  age  of  this  forma- 
tion, we  have  always  placea  it  provisionally  in  the  Cretaceous 
system,  in  our  published  sections. 

Having  learned  through  Mr.  Hawn  that  a  precisely  similar 
group  of  strata,  holding  apparently  the  same  position,  occurs  in 
northeastern  Kansas,  we  placed  these  latter  beds  on  a  parallel 
with  No.  1  of  the  Nebraska  section,  in  a  paper  read  before  the 
Phila.  Acad.  Nat.  Sci.,  May,  1857.  Soon  after  the  publication 
of  this  paper,  however,  a  few  fossils  Mr.  Hawn  had  shipped  to 
us  some  time  before,  from  a  bed  near  the  base  of  a  section  of  the 
Kansas  rocks  he  had  furnished  us  for  publication,  came  to  hand. 
On  examining  these  fossils,  we  at  once  discovered  they  were 
not,  as  had  been  supposed.  Cretaceous  forms,  but  similar  to 
those  of  the  Permian  of  the  Old  World.  From  this  it  became 
manifest  that  in  drawing  a  parallel  between  the  Kansas  and 
Nebraska  formations,  we  had  carried  No.  1  too  low  in  Kansas, 
by  bringing  it  down  so  as  to  include  the  bed  from  which  these 
fossils  had  been  obtained. 

*  Handworterbach  der  Chdm.  Lteb.  Pogg.  and  Woehler,  ▼»  62. 

f  These  views  wfll  be  recurred  to  in  a  future  communication,  to  be  presented 
whenever  I  shall  have  been  able  to  complete  my  chemical  examinations  of  the  min- 
erals collected  in  this  fiection,  and  in  which  I  propose  to  bring  forward  some  general 
coouderations  regarding  the  metamorphism  of  tne  crjstallice  schists  of  the  United 
States,  and  the  nature  and  origin  of  the  included  metalliferous  veins. 
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This  misundenstanding  in  regard  to  the  lower  limits  of  No.  1, 
in  Kansas,  also  led  ns  to  place  on  a  parallel  with  that  formation, 
all  the  lower  two-hundred  feet  of  Mr.  Marcou's  Pyramid  Moun- 
tain section,  (New  Mexico)  referred  by  him  to  the  Trias.  Sus- 
pecting however,  that  No.  1,  as  thus  defined,  might  possibly 
include  beds  not  properly  belonging  to  it,  we  distinctly  stated  in 
the  closing  remarlcs  of  the  same  paper,  that  we  yet  wanted  posi- 
tive evidence,  we  might  not  be  making  it  include  beds  older  than 
any  part  of  the  Cretaceous  system. 

Although  we  are  now  aware  that  in  drawing  this  parallel  be- 
tween the  Nebraska  rocks  and  those  of  Kansas  and  New  Mexico, 
we  carried  No.  1,  too  low,  we  yet  regard  all,  or  nearly  all  of  Mr. 
Marcou's  Pyramid  Mountain  section,  referred  by  him  to  the 
Jurassic  System,  as  equivalent  to  the  Cretaceous  formations  No. 
1,  2  and  3,  of  Nebraska ;  while  the  lower  two  hundred  feet  of 
the  Pyramid  Mountain  referred  by  Mr.  Marcou  to  the  Trias,  we 
think  equivalent  to  the  Kansas  deposits  between  the  base  of 
No.  1,  as  we  now  understand  it,  and  the  beds  containing  the 
Permian  fossils. 

In  our  paper  on  the  collections  brought  in  by  Lieut.  Warren's 
expedition  to  the  Black  Hills,  read  before  the  Acad.  Nat.  Sci., 
Pmlad.,  March,  1858,  we  remarked  that  in  consequence  of  the 
occurrence  in  No.  1,  of  the  genus  Baculites,  and  numerous  leaves 
closely  resembling  those  of  some  of  the  higher  types  amongst 
our  existing  dicotyledonous  forest  trees,  we  thought  we  were 
hazarding  little  in  referring  it  to  the  Cretaceous  epoch. 

More  recently  Mr.  H^wn  has  published  a  paper  in  the  Trans- 
actions of  the  St.  Louis  Acad.  Sci.  in  which  he  places  this  forma- 
tion in  Kansas  and  New  Mexico  (aa  we  had  done),  on  a  parallel 
with  No.  1,  of  the  Nebraska  section,  but  refers  the  whole  to  the 
Trias.* 

This  difference  of  opinion  caused  us  to  examine  with  no  little 
interest,  during  our  recent  expedition  to  Kansas,  some  of  the 
localities  mentioned  by  Mr.  Ilawn,  near  the  junction  of  the 
Grand  Saline  and  Smoky  Hill  branches  of  Klansas  river,  with 
the  view  of  determining  definitely  whether  or  not  the  form- 
ation regarded  bv  him  as  Triassic,  could  really  be  the  same  as 
No.  1  of  the  Nebraska  section.  In  this  we  were  particularly 
successful,  for  we  not  only  found  these  Kansas  formations  agree- 
ing exactly  in  all  the  details  of  their  lithological  characters,  with 
No.  1,  in  Nebraska,  but  we  also  discovered  m  them  several  good 
specimens  of  the  same  dicotyledonous  leaves  so  abundant  in  No. 
1,  at  the  mouth  of  Big  Sioux  river,  and  at  Blackbird  Hill,  on 
the  Missouri,  in  Nebraska.  Associated  with  these  leaves  we 
likewise  found  specimens  of  the  same  peculiar  trilobate  leaf 

♦  Trias  of  Kansas,  by  F.  Hawn,  Trans.  St.  Louis  Acad.  Sd.,  toL  i,  p.  171. 
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{Ettingshausinia)  mentioned  by  Mr.  Hawn*  as  occurring  in  the 
formation  referred  by  him  to  the  Trias,  thus  establishing  beyond 
the  possibility  of  a  reasonable  doubt,  the  identity  of  the  sup- 
posed Triassic  deposits  of  Kansas,  and  No.  1,  of  the  Nebraska 
section. 

In  regard  to  the  leaves  here  referred  to,  we  would  merely 
remark  that  they  are  quite  abundant  in  this  formation,  both  in 
Nebraska  and  Kansas,  and  certainly  belong  to  higher  and  more 
modern  types  of  dicotyledonous  trees,  than  have  yet  been  found 
even  in  Jurassic  rocWs.  Dr.  J.  S.  Newberry  our  excellent  au- 
thoritjr  in  fossil  botany,  to  whom  we  have  submitted  the  whole 
collection,  decidedly  concurs  with  us  in  the  opinion  that  the 
rocks  in  which  they  occur  cannot  be  older  than  lower  Cretaceous. 
In  a  communication  recentl;^  received  from  him  respecting  these 
remains  he  says:  "They  include  so  many  highly  organized 
plants,  that  were  there  not  among  them  several  genera  exclu- 
sively Cretaceous,  I  should  be  disposed  to  refer  them  to  a  more 
recent  era." 

"  A  single  glance  is  suflScient  to  satisfy  any  one  they  are  not 
Triassic.  Up  to  the  present  time  no  angiosperm  dicotyledonous 
plants  have  teen  found  in  rocks  older  than  the  Cretaceous,  while 
of  the  eighteen  species  which  comprise  your  collection  sixteen 
are  of  this  character."  *  *  *  * 

"The  species  of  your  fossil  plants  are  probably  all  new; 
though  generally  closely  allied  to  the  Cretaceous  species  of  the 
Old  World.  From  the  limited  study  I  have  given  them  I  have 
referred  them  to  the  following  genera : 

Sphenopteris.  Pyrus? 

Abietites.  Alnus. 

Acer.  Salix. 

Fagus.  Magnolia. 

Populus.  Credneria. 

Cornus.  Ettingshausinia." 

Liriodendron. 
"  Of  these  the  last  two  are  exclusively  Cretaceous,  and  highly 
characteristic  of  that  formation  in  Europe. 

*  ai:  4:  ♦  ♦  4c  ♦ 

"  I  may  say  in  confirmation  of  the  assertion  that  your  fossil 
plants  are  Cretaceous,  that  I  found  near  the  base  of  the  yellow 
sandstone  series  in  New  Mexico,  considered  Jurassic  by  Mr. 
Marcou, — a  very  similar  flora  to  that  represented  by  your  speci- 
mens, one  species  at  least  being  identical  with  yours,  associated 
with  Qryphoea^  InoceramuSj  and  Ammonites  of  lower  Cretaceous 
species." 

*  Prof.  SwaUow  exhibited  a  specimen  of  this  epecies  at  the  Baltimore  meeting 
of  the  Am.  Association. 
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We  have  only  to  add  in  regard  to  the  formation  under  c<hi- 
sideration  that  we  think  it  wul  no  longer  be  doubted  that  it 
really  belongs  where  we  have  always  placed  it,  in  the  Cretaceous 
System.* 

Between  the  base  of  No.  1  and  the  beds  from  which  the 
Permian  fossils  are  obtained  in  Kansas,  there  is  a  considerable 
thickness  of  red,  blue,  green  and  whitish  clays,  with  a  few  beds 
of  sandstone,  and  near  the  base  gypsum  deposits.  This  series 
may, — at  least  in  part, — be  Jurassic  or  Triassic  or  both,  (much 
more  probably  the  former),  but  until  we  have  some  reliable 
palaeontological  evidence,  it  would  only  be  groping  in  the  dark 
to  attempt  to  define  its  age ;  knowing  as  we  do  that  litho- 
logical  characters  are  of  no  value  whatever,  as  a  guide  in  draw- 
ing a  parallel  between  these  formations  and  those  of  the  Old 
World. 

As  we  expect  soon  to  publish  a  paper  giving  in  more  detail 
the  results  of  our  examinations  amongst  the  rocks  in  which  so 
many  Permian  fossils  have  been  found  in  Kansas,  we  would 
merely  remark  here  that  the  coal  measures  of  that  region  pass 
upwards  by  imperceptible  gradations  into  an  extensive  series  of 
rocks,  consisting  usually  of  rather  impure  more  or  less  magne- 
sian  limestones,  alternating  with  generally  much  thicker  beds  of 
blue-,  green,  red  and  ash-colored  laminated  clays  or  very  soft 
shales,  with  occasional  beds  of  sandstone.  Into  this  series,  nearly 
all  the  species  of  fossils  found  in  the  middle  and  intermediate 
coal  measures  pass  in  great  numbers-f  Associated  with  these 
however,  we  occasionally  meet  with  fossils  belonging  to  types  re- 
garded in  the  Old  World  as  characteristic  of  the  Permian  epoch. 

♦  After  the  reception  of  a  brief  preliminary  report  bv  us,  published  last  winter 
in  the  National  Intelligencer,  on  the  collections  brought  in  from  the  Black  Hills  by 
Lieut.  Warren,  Mr.  Marcou  published  a  paper  in  the  Archives  des  Snences  de  la 
Biblioiheque  Univenelle  of  Geneva  (a  translation  of  which  has  recently  appeared 
in  the  New  York  Mining  Journal  in  which  after  speaking  of  some  points  of  differ- 
ence in  our  opinions  respecting  tne  geology  of  the  fistr  west,  he  savs,  *'in  other  re- 
spects the  series  of  Messrs.  Meek  and  Hayden  agrees  perfectly  with  mine,  and  it  is 
with  great  pleasure  I  see  that  these  learned  geologists  admit  not  only  the  existence 
of  the  New  Red  Sandstone  (Permian  and  Tnas)  and  Jurassic,  but  that  they  are  led 
to  regard  as  Jurassic,  formation  No.  1,  of  their  Nebraska  Cretaceous  Series,  a  forma- 
tion which  from  their  description,  I  have  no  hesitation  in  regarding  as  Jurassic." 

It  was  perhap  owing  to  the  necessary  brevity  of  our  preliminary  statement  of 
the  Jurassic  ana  other  discoveries  in  the  Black  Hills,  seen  t>y  Mr.  Marcou  in  the  In- 
telligencer, that  he  misunderstood  us.  We  have  no  where  said  we  had  recognized 
the  Trias  in  the  northwest ;  nor  have  we  admitted  in  any  of  our  publications  that 
No.  1,  of  the  Nebraska  section  is  Jurassic.  We  stated  that  in  consequence  of  the 
similarity  between  the  lithological  characters  of  No.  1,  and  the  Jurassic  deposits  in 
the  Black  Hills,  and  the  absence  of  organic  remains  near  the  iunction,  we  were  in 
doubt  respecting  the  particular  horizon  at  which  the  line  should  be  drawn  between 
them.  At  the  same  time,  we  stated  that  the  beds  from  which  the  Jurassic  fossils, 
described  by  us  were  obtained,  hold  a  position  below  No.  1,  of  the  Nebraska 
sectioD. 

f  Amongst  these  we  recognize  nearly  all  the  Carboniferous  fossils  figured  by  Mr. 
Marcou  in  his  "  Geology  of  North  America." 
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As  we  ascend  in  this  group  of  strata,  which  comprises,  nearly  or 
quite  all  the  lower  Permian,  and  much  of  the  upper  coal  meas- 
ures of  Prof.  Swallow's  and  Mr.  Hawn's  section*  we  find  the 
Carboniferous  forms  very  gradually  diminishing  in  numbers  to 
be  replaced  by  Permian  types,  or  others  rather  intermediate  in 
their  affinities,  between  those  of  the  Permian  and  Carboniferous 
epochs. 

Still  higher  in  the  series,  without  passing  any  horizon  of  un- 
conformability,  or  meeting  with  any  abrupt  change,  either  in  the 
fossils,  or  the  litholorical  characters  of  the  rocks,  we  find,  when 
&irly  up  into  the  Upper  Permian  of  Prof  Swallow's  and  Mr. 
Hawn's  section,  that  we  have  lost  sight  of  nearly,  or  quite,  all 
the  coal  measure  types,  and  meet  only  with  Permian  forpis. 

From  these  fects,  we  are  inclined  to  the  opinion  that  the  entire 
series,  from  near  the  top  of  the  Lower  Permian  of  Prof  Swal- 
low's and  Mr.  Hawn's  section,  down  even  lower  than  the  horizon 
where  they  draw  the  line  between  the  coal  measures  and  the 
lower  Permian,f  should  be  regarded  as  intermediate  in  age,  and 
as  filling  the  hiatus  between  the  Permian  and  upper  coal  meas- 
ures of  the  Old  World ;  while  we  think  only  the  Upper  Permian 
of  their  section  really  represents  the  Permian  rocks,  as  devel- 
oped on  the  other  side  of  the  Atlantic. 

This  intermediate  series  might  be  very  appropriately  termed 
the  Permo-Carboniferous  group,  to  indicate  its  relations  both  to 
the  Permian  and  Carboniferous  rocks.  In  case  however,  it  may 
be  thought  best,  in  order  to  avoid  the  inconvenience  of  introdu- 
cing a  new  name  into  our  nomenclature,  to  class  it  along  with 
either  the  Permian  or  Carboniferous,  we  would  certainly  place 
it  in .  the  latter,  since  Carboniferous  types  greatly  predominated 
in  its  fauna. 

In  conclusion  we  would  state  that  there  is  no  unconformability 
so  &x  as  our  knowledge  extends,  amongst  all  the  rocks  of  Ne- 
braska and  northeastern  Kansas,  from  the  coal  measures  to  the 
top  of  the  most  recent  Cretaceous.  The  whole  series  in  N.  E. 
Kansas,  and  along  the  Missouri,  as  far  up  as  Heart  river  in  Ne- 
braska, where  the  latest  Cretaceous  deposits  pass  beneath  the 
water  level,  dip  to  the  northwest  Consequently  the  elevating 
forces  that  produced  this  inclination  of  these  various  formations, 
must  have  oeen  called  into  play — as  in  the  region  of  the  Black 
Hills, — after  the  close  of  the  Cretaceous  epoch,  and  previous  to 
the  deposition  of  the  Miocene  Tertiary  formations  of  the  north- 
west. 

*  Transactknis  St  Louis  Acad.  Scl,  voL  i,  p.  171. 

f  We  found  the  genua  Monotit  ranging  down  several  hundred  feet  below  the 
base  of  what  we  understand  to  be  the  lower  Permian  in  Prof.  Swallow's  and  Mr. 
Hawn's  section. 
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Abt.  VIL — On  Lazulite,  Pyrophyllite  and  TetradymiU  in  Georgia ; 
by  Charles  Dpham  Shepard. 

While  at  Allatoona,  Ga.,  in  April  last,  Mr.  S.  Harris  of  that 
place  received  a  small  blue  crystal  from  Dr.  Stephenson  of  Lin- 
coln county,  the  name  of  which  the  Doctor  wished  to  learn.  It 
being  handed  over  to  me  for  determination,  I  found  it  to  be 
Lazulite.  The  form  of  the  crystal  was  well  defined,  and  wholly 
different  from  any  specimens  I  bad  ever  seen  from  Lincoln  county, 
or  from  elsewhere.  This  decided  me  to  visit  the  locality  if  pos- 
sible, on  my  way  back  to  Charieston.  On  making  the  necessary 
inquiries  for  my  route,  I  learned  with  surprise,  that  instead  of 
coming  from  Lincoln  county,  N.  C,  it  was  from  a  county  of  the 
same  name  in  Georgia,  the  two  being  several  hundred  miles 
apart. 

Want  of  time  however,  prevented  my  reaching  nearer  than 
within  twelve  miles  of  the  spot ;  but  I  was  fortunate  to  obtain 
the  assistance  of  Dr.  Stephenson  in  procuring  a  supply  of  the 
mineral.  He  was  good  enough  to  visit  the  locality  twice,  at- 
tended by  two  miners ;  and  has  favored  me  with  a  description  of 
the  circumstances  under  which  lazulite  occurs. 

The  locality  is  npon  Graves'  mountain,  a  ridge  three  hundred 
feet  high  and  two  miles  in  length.  This  elevation  is  situated 
about  twelve  miles  northwest  of  the  short  auriferous  belt,  known 
as  the  Columbia  gold  mines  in  a  county  of  the  same  name,  lying 
fiily  miles  above  Augusta.  Graves'  mountain  is  supposed  to  be 
the  southwestern  terminus  of  a  second  parallel  gold  belt,  which 
extending  across  South  Carolina,  includes  the  famous  Dorr  mine, 
and  afterwards  runs  away  into  North  Carolina.  The  central  part  . 
of  the  mountain,  to  the  thickness  of  fiftv  feet,  is  composed  of  a 
hematitic  rock,  which  includes  in  some  places  an  abundance  of  a 
ferruginous  kyanite,  much  resembling  in  appearance  the  diaspore 
from  the  Urals.  With  the  kyanite  is  lound  rutile,  often  in 
gigantic  crystals  (weighing  upwards  of  a  pound),  and  possessed 
of  much  regularity  of  crystalline  form.  The  prevailing  figure 
is  a  square  prism  with  truncated  lateral  edges,  and  surmounted 
at  both  extremities  by  an  eight-sided  pyramid.  There  is  also 
found  a  most  remarkably  perfect  twin  crystal,  in  which  the  geni- 
6ulation  is  six  times  repeated, — producmg  an  hexagonal  prism, 
surmounted  at  each  end  by  a  six-sided  pyramid,  with  a  reenter- 
ing, six-sided,  hopper-shaped  cavity,  at  the  tips.  These  crystals 
are  all  more  remarkable  for  their  symmetry  and  polish,  than 
any  I  have  ever  seen.  Some  are  fully  equal  in  lustre  to  the 
brilliant  crystals  of  cassiterite  from  Cornwall  or  Bohemia.  The 
most  perfect  rutiles  are  generally  imbedded  in  the  massive  ky» 
anite ;  and  when  detached  leave  behind  impressions  having  a 
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polish  and  lustre  equal  to  that  of  their  own  planes.  A  little 
common  quartz  is  also  mingled  with  the  kyanite  and  rutile. 
OccasionallY  small  imbedded  crystals  of  quartz,  of  the  form  of 
those  found  in  the  Trenton  limestone  of  New  York,  are  seen  in 
the  kyanite. 

Closely  associated  with  kyanite,  rutile  and  quartz,  are  consider- 
able masses  (eight  or  ten  inches  thick)  of  a  mineral  known  among 
the  miners  of  Georgia  as  steatite,  but  which  is  true  pyrophyllite, — 
differing  in  no  respect  from  that  of  the  Urals,  except  in  the  finer 
stellulations  it  presents,  and  in  the  slight  ferruginous  stain  it  ex- 
hibits near  their  centres. 

The  hematite  is  massive,  granular  (approaching  compact) ;  but 
the  masses  are  somewhat  open,  from  including  the  decomposing 
ferruginous  kyanite,  particles  of  pyrophyllite  and  even  portion^ 
of  compact  rutile.  The  large  masses  consequently  possess  a 
somewhat  slag-like  and  roughened  aspect;  and  suggest,  on  being 
handled,  the  presence  of  some  native  metal.  It  is  possible  that 
this  hematite  may  contain  titanium  as  a  constant  ingredient;  in 
which  case  it  may  prove  a  new  mineral. 

To  the  southeast  of  this  fifty  feet  band,  appears  the  itacolumite, 
with  a  thickness  of  more  than  three  hundrea  feet,  which  presents 
numerous  included  zones  or  layers,  varying  from  one  to  three 
feet  in  thickness,  in  which  is  found  imbedded,  masses  and  crystals 
of  lazulite.  The  continuity  of  the  lazulite  is  by  no  means  per- 
fect,— the  mineral  rather  exhibiting  a  tendency  to  form  nests  and 
bunches.  Within  a  few  feet  of  the  surface,  the  rock  is  loose  and 
sand^,  and  presents  a  pale  l^uff  color ;  but  at  a  depth  of  three 
feet,  it  approaches  compactness,  with  a  greyish  white  color.  It 
is  obscurely  schistose,  with  a  tendency  only  to  cleavage,  and  at 
intervals  not  nearer  than  two  or  three  inches.  The  lazulite  is 
almost  wholly  in  crystals,  varying  from  a  quarter  to  one  inch  in 
length ;  and  are  scattered  like  garnets  through  granite  or  mica 
slate,  presenting  a  very  pleasing  appearance  from  the  contrast 
between  the  ultramarine  blue  of  the  mineral,  and  the  dear,  pale 
buff  of  the  rock. 

The  itacolumite  contains  traces  of  gold,  especially  near  the 
southern  extremity  of  the  formation,  where  it  becomes  more 
schistose  and  embraces  minute  crystals  of  pyrites.  It  has  here 
been  worked  to  some  extent  for  the  precious  metal.* 

*  The  aspect  of  mimj  qpecimens  of  the  hematitic  miztore  of  kjanite  and  quarti 
nggests  a  resemblance  to  the  diamond  gangue  of  Brazil ;  and  I  can  but  regard  this 
»pot  as  well  worthy  of  being  examined  for  the  diamond.  Dr.  Stephenson  informs 
me  that  at  least  ten  crystals  of  this  gem  haTe  been  found  in  Burke  county,  two  m 
HabershaDi*  two  in  Ilall  and  one  in  Union  county.  The  largest  of  these  is  said 
to  have  sold  for  $160  in  Philadelphia.  The  whole  number  of  diamonds  thus  far 
found  m  the  United  States  cannot  therefore  be  less  than  thirty,  nearly  all  of 
which  oecumd  m  itacolumite. 
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A  greenish,  massive  kyanite,  with  scales  of  white  mica  (often 
partially  decomposed  so  as  to  resemble  talc),  occurs  very  rarely 
m  little  bunches,  in  the  vicinity  of  the  lazulite  crystals.  Among 
these,  the  naked  eye  often  detects  minute  and  nearly  transparent 
red  crystals  of  rutile.  Those  of  a  still  smaller  size,  and  visible 
only  with  the  aid  of  a  lens,  are  pretty  widely  diffused  through 
the  rock,  and  often  coat  the  rough  surfaces  and  joints  of  the  lazu- 
lite crystals  themselves. 

Small  drusy  cavities  very  rarely  occur  in  the  itacolumite, 
pretty  nearly  filled  with  barytes,  massive  and  crystalline.  Very 
minute  and  perfectly  formed  transparent  crystals  of  quartz  are 
discernible  in  the  barytes,  likewise  microscopic  crystals  of  sul- 
phur. The  form  of  the  barytes  is  that  represented  in  fig.  518 
of  Dana,  coming  fi:om  the  gold  formation  (itacolumite  ?)  of  Fau- 
quier county,  Va. 

The  crystals  are  represented  by  the  following  figures,  obli- 
gingly furnished  by  Prof.  Dana;  and  are  lettered  in  accord- 
ance with  the  figure  of  a  lazulite  crystal  on  p.  404  of  his  Min- 
eralogy.   The  rarest  of  these  forms  is  figure  1,  of  which  I  have 


8. 


detected  only  three  crystals.  Fig.  2  is  very  common,  and  is  the 
result  of  a  vertical  elongation  of  the  crystal, 
producinff  a  slightly  rhombic  prism  with  very 
oblique  dihedral  summits,  having  slightly 
truncated  edges.  The  planes  2t  are  always 
much  narrower  than  in  tne  figures.  The  crys- 
tals of  the  form  of  fig.  2  are  always  small, 
rarely  above  one-third  of  an  inch  in  length. 
Figs.  3  and  4  are  unsymmetrical  modifications 
of  fig.  1,  in  which  the  right  hand  planes  2 
and  -2  are  horizontally  prolonged,  and  in  fig. 
4  are  possessed  of  very  unequal  dimensions, 
thus  giving  rise  to  a  very  flattened  crystal.  The  crystals  of  fig. 
8  are  the  largest  found,  sometimes  measuring  above  one  inch  in 
length. 
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Figure  6,  a  twin,  is  by  far  the  most  abundant  form,  equal- 
ling in  frequency  all  the  others  combined.  It  results  from  the 
composition  of  two  such  forms  as  figure  1.  The 
plane  of  composition  is  coincident  with  the  rhom- 
bic base  of  the  figure ;  and  the  angle  of  revolution 
=180^ 

The  fisuses  of  none  of  these  crystals  are  suffi- 
ciently polished  to  allow  of  the  use  of  the  re-, 
fleeting  gonimeter. 

The  color  of  the  lazulite  is  various  shades  of  ^ 
berlin  and  indigo  blue.    The  effect  of  weathering 
is,  to  lower  the  intensity  of  the  blue,  and  rarely 
to  give  rise  to  a  shade  of  green. 

Tetradymiie  in  Lumpkin  comity. 

An  important  discovery  of  gold  has  been  made  during  the  last 
ffommer  m  the  middle  of  the  Chestatee  river,  four  miles  east  of 
Dahlonega.  It  occurs  in  seams  in  hornblendic  gneiss.  Accom- 
panying the  ^Id  were  found  considerable  quantities  of  a  white 
foliated  massive  mineral,  having  nearly  the  color  and  lustre  of 
tin,  which  was  taken  for  silver  by  the  miners,  though  to  others 
it  suggested  the  idea  of  platinum  and  even  of  molybdenite. 
SeveS  specimens  were  forwarded  to  me  for  examination  by  Dr. 
M.  F.  Stephenson  and  by  W.  F.  Harris,  Es(j.  I  find  it  to  be 
tetradymite,  a  species  I  had  before  observed  m  small  quantities 
along  with  gold,  at  the  Pascoe  mine  in  Cherokee  county,  and  at 
a  place  near  Van  Wort  in  Polk  county. 

From  the  spjecimens  sent,  it  appears  that  the  gangue  of  the 
mineral  is  gneiss;  thouffh  in  a  specimen  from  Mr.  Harris  it  is 
diJOTused  in  seams  through  granular  white  caldte,  rendering  the 
mass  as  heavy  as  barytes,  for  which  substjmce  it  appears,  on 
this  account,  to  have  been  mistaken. 

In  both  gangues,  it  is  attended  by  gold.  *  A  number  of  speci- 
dmens  of  the  gneiss  included  with  quartz  veins,  were  sent 
to  me  for  inspection.  The  quartz  veins  are  transverse  to  the 
sta^tification  of  the  gneiss,  and  vary  in  thickness  from  one  to 
two  inches.  Thev  contain  irregularly  shaped  masses  of  pyr- 
rfaotinc  (intermingled  with  traces  of  chalcopyrite),  chlorite,  an- 
gular fitigments  of  green  hornblendic  gneiss,  cleavable  calcite, 
ilmcnite  m  broad  highly  curved  crystals,  to  which  may  be  added 
a  few  crystals  of  allanite  and  grains  of  yellow  apatite.f    A  few 

*  As  H  has  a  very  pale  brass-yellow  color  and  assays  at  the  mint  only  from  717 
to  800,  vbfle  the  deposit  gold  in  the  yicinity  varies  from  910  to  920.  it  is  possible  it 
may  be  ao  alloy  of  gold  and  bismuth,  analogous  to  the  sample  I  examined  several 
jtn  ago  from  the  C^rlotte,  N.  C,  mint,  and  for  which,  in  the  event  of  its  oocuring 
m  native,  I  have  suggested  the  name  of  Bisrouthaurite. 

\  This  is  the  only  instance  in  which  I  have  detected  apatite  in  the  Southern  states  ; 
where  beiyl,  also,  appears  to  be  equally  rare. 
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grains  of  reddish  garnet  are  also  visible  in  the  gneiss,  near  its 
junction  with  the  quartz  veins. 

The  tetradymite  is  a  very  handsome  metallic  mineral.  It  is 
broadly  laminated  for  the  most  part,  though  sometimes  approach- 
ing granular  in  structure.  In  one  instance  it  is  reported  to  have 
occurred  in  folisB  three  or  four  inches  across.  I  nave  not  seen 
it  in  perfect  crystals.  It  contains  very  rarely,  minute  forms  of 
a  silver-white  pyrites  not  yet  determined.  The  tetradymite 
when  first  heated  before  the  blowpipe,  evolves  a  distinct  oaor  of 
selenium. 

When  in  granular  calcite,  it  is  accompanied  by  small  crys- 
tals of  a  brownish,  semi-transparent  mineral,  in  prisms  resem- 
bling tourmaline,  but  whether  they  belong  to  this  species  I 
have  been  unable  to  determine. 

Leadhillite  occurs  in  small  quantity  at  the  Morgan  silver  lead 
mine,  in  Spartanburg  district,  South  Carolina.  It  is  associated 
with  pyromorphite  and  cerusite. 


Art.  Vill. — Address  hy  Lord  Brougham  on  the  Inauguration  of 
a  Statute  to  Sir  Isa>ac  Newton* 

To  record  the  names  and  preserve  the  memory  of  those  whose 
great  achievements  in  science,  in  arts,  or  in  arms  have  conferred 
benefits  and  lustre  upon  our  kind,  has  in  all  ages  been  regarded 
as  a  duty  and  felt  as  a  gratification  by  wise  and  reflecting  men. 
The  desire  of  inspiring  an  ambition  to  emulate  such  examples 
generally  mingles  itself  with  these  sentiments;  but  they  cease 

*  From  the  London  Times,  September  28. 

Oeahthah,  Tuesdaj,  September  21, 1868. — Lincolnshire  enjo^i  the  proad  distinc- 
tion of  having  given  to  the  world  the  iUnstrious  mathematician  and  philosopher. 
Sir  Isaac  Newton— justly  described  as  **  the  greatest  genius  of  the  human  race" — 
who  was  bom  at  the  manor-house  of  Woolsuorpe,  a  hamlet  eight  miles  from  this 
town,  on  Christmas  Day,  1642.  Sir  Isaac  was  a  postliumous  child,  his  father  having 
died,  at  a  comparatively  early  age,  some  three  months  before  the  birth  of  a  son 
whoso  reputation  will  endure  **  to  the  last  syllable  of  recorded  time.**  Mrs.  Newton 
re-married,  and  the  embryo  philosopher  seems  to  have  remained  under  the  care  of 
his  maternal  grandmother  and  uncle  until  he  attained  the  age  of  twelve,  when  be 
was  sent  to  the  grammar-school  at  Grantham.  While  at  school  he  displayed  an 
extraordinary  inclination  for  mechanics,  and  busied  himself,  during  the  time  devoted 
by  his  schoolmates  to  play,  in  making  models  of  various  kinds,  chiefly  clocks  and 
sun  dials,  one  of  the  latter  of  which  is  still  to  be  seen  carved  upon  the  walls  of  the 
old  msnor-honse  at  Woolsthorpe.  He  was  entered,  in  1661,  at  Trinity  College, 
Cambridge,  where  he  was  fortunate  enough  to  secure  the  friendship  of  the  learned 
Dr.  Isaac  Barrow,  who  had  been  elected  Greek  Professor  in  1660,  and  who  became 
Lucasian  Professor  in  1668.  In  the  autumn  of  1667,  Newton  i^as  elected  a  minor 
fellow;  on  the  16th  of  March,  1668.  he  was  elected  a  major  fellow;  and  on  the 
2dth  of  October,  1669,  he  was  appointed  Lucasian  Professor,  in  the  room  of  Dr. 
Barrow,  who  is  said  to  have  resigned  with  a  view  to  his  appointment,  and  from  this 
period  may  be  dated  the  development  of  those  wonderful  scientific  discoveries 
which  have  given  him  a  world-wide  and  time-enduring  reputation.  It  is  unnecessary 
to  trace  further  the  career  of  this  great  philosopher,  over  whose  giant  intellect  a  tad 
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not  to  operate  even  in  the  rare  instances  of  transcendent  merit, 
where  matchless  genius  excludes  all  possibility  of  imitation,  and 
nothing  remains  but  wonder  in  those  who  contemplate  its 
triumphs  at  a  distance  that  forbids  all  attempts  to  approach. 
We  are  this  day  assembled  to  commemorate  him  of  whom  the 
consent  of  nations  has  declared  that  he  is  chargeable  with  noth- 
ing like  a  follower's  exaggeration  or  local  partiality,  who  pro- 
nounces  the  name  of.  Newton  as  that  of  the  greatest  genius  ever 
bestowed  by  the  bounty  of  Providence  for  instructing  mankind 
on  the  frame  of  the  imiverse,  and  the  laws  by  which  it  is  gov- 
erned: 

**  Qui  genus  humaniun  ingenio  superavit,  et  omnes 
Restinxit  j  Stellas  exortus  uti  Ktheriue  sol*— (i^) 

"  In  genius  who  surpassed  mankind  as  far 
As  does  the  mid-oaj  sun  the  midnight  star." — (Dryden.) 

But,  though  scaling  these  lofty  heights  be  hopeless,  yet  is  there 

dood  sabsequenily  passed,  but  who  died  at  a  g^een  old  age,  in  his  85th  year,  but 
munarried,  on  the  20th  of  March,  1727. 

The  relations  of  Sir  Isaac,  who  inherited  his  personal  estate,  devoted  the  simi  of 
£600  to  the  erection  of  a  monument  to  his  memory  in  Westminister  Abbey,  but  in 
his  case  Uie  proverb  that  a  prophet  is  honored  everywhere  save  in  his  own  country 
and  among  his  own  people,  has,  until  recently,  been  verified.  Some  three  or  four 
years  ago,  however,  the  mhabitants,  or  the  Town  Ck>uncil,  of  Grantham,  bethoueht 
tiiemselves  that  some  ornament  was  required  for  a  vacant  space  oi  ground  which  is 
•tyled  St.  Peter's  Hill,  though  it  seems  to  be  little,  if  at  all,  above  the  dead  level  of 
tlte  Lincolnshire  fens.  It  was  suggested,  and  the  suggestion  was  &vorably  received, 
that  the  meet  appropriate  ornament  would  be  a  monument  to  the  memory  of  a 
man  whose  early  career  was  so  closely  identified  with  the  town  and  neighborhood, 
and  wboee  researches  had  conferred  an  eternal  benefit  upon  mankind.  A  committee 
was  formed  to  carry  out  this  object,  and  Mr.  Thomas  Winter,  a  member  of  the  Town 
Council — to  whose  untiring  zeal  and  energy  its  successful  accomplishment  is,  we 
believe,  mainly  attributable — undertook  to  act  as  the  honorary  secretary.  Mr. 
Winter  at  once  placed  himself  in  communication  with  Lord  Rosse,  Lord  Brougham 
and  other  gentlemen  of  distinction  in  the  literary  and  scientific  world,  who  evinced 
a  warm  interest  in  the  success  of  the  scheme.  Under  these  auspices  the  project  re- 
ceived the  sanction  of  the  Royal  Society,  and  the  patronage  of  Her  Majesty  and 
the  Prince  Consort,  who  aided  the  fund  by  a  subscription  of  £100.  A  general 
meeting  of  the  subscribers  was  held  in  1854,  at  St.  George's  Hall,  Liverpool,  during 
the  $i4ince  in  that  town  of  the  British  Association  for  the  Advancement  of  Science, 
when  it  was  resolved  that  the  memorial  should  be  a  bronze  statue,  and  its  execution* 
was  intrusted  by  the  Committee  of  Selection  to  Mr.  William  Theed,  the  result  of 
whose  labors  is  not  only  creditable  to  himself,  but  not  unworthy  of  the  great  phi- 
losopher whose  memorv  it  perpetuates.  A  detailed  description  of  the  statue  ap- 
peareMcl  in  the  THmes  of  iTiursday  last.  The  likeness  of  Sir  Isaac  is  copied  from  the 
mask  of  his  face  taken  after  death,  and  from  a  portrait  bust  by  Roubilliac-  It  rep- 
resents him  in  the  costume  of  the  period,  and  m  the  gown  of  a  Master  of  Arts,  m 
the  act  of  lecturing.  The  figure  is  nearly  thirteen  feet  high,  weighing  upwards  of 
two  tons,  and  about  half  the  quantity  of  the  material  of  which  it  is  composed  was 
presented  in  the  shnpe  of  old  gun  metal,  by  Her  Majesty's  government.  The  statue 
was  cast  at  the  foundery  of  Messrs,  Robinson  and  Cottam,  of  Pimlico,  and  as  a 
specimen  of  clean  casting,  with  sharp  outline,  does  them  high  credit  The  figure 
stands  upon  a  pedestal  of  Anglesey  marble,  designed  by  Mr.  Theed,  and  cut  by  Mr. 
Rogers,  of  Park  HilL  The  total  height  of  the  pedestal  and  figure  is  twenty-seven 
feet,  ami  Us  cost  is  £1,630.  of  which  £600  were  contributed  by  the  inhabitants  of 
Grantham  aad  the  neighborhood. 

8BU0MD  B£RI£S,  Vox.  XXVII,  Na  79.^JAN.,  186a 
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some  use  and  mnch  gratification  in  contemplating  by  what  steps 
he  ascended.  Tracing  his  course  of  action  may  help  others  to 
gain  the  lower  eminences  lying  within  their  reach,  while  admi- 
ration excited  and  curiosity  satisfied  are  firames  of  mind  both 
wholesome  and  pleasing.  Nothing  new,  it  is  true,  can  be  given 
in  narrative,  hardly  anything  in  refiection,  less  still  perhaps  in 
comment  or  illustration ;  but  it  is  well  to  assemble  in  one  view 
various  parts  of  the  vast  subject,  with  the  surrounding  circum- 
stances, whether  accidental  or  intrinsic,  and  to  mark  in  passing 
the  misconceptions  raised  by  individual  ignorance  or  national 
prejudice,  which  the  historian  of  science  occasionally  finds  cross- 
ing his  path.  The  remark  is  common  and  is  obvious,  that  the 
ginius  of  Newton  did  not  manifest  itself  at  a  very  early  age. 
is  faculties  were  not,  like  those  of  some  great  and  manv  omi- 
nary  individuals,  precociously  developjed.  Among  the  former, 
Clairaut  stands  preeminent,  who  at  nineteen  years  of  age  pre- 
sented to  the  Eoyal  Academy  a  memoir  of  great  originality  upon 
a  difficult  subject  in  the  higher  geometry,  and  at  eighteen  pub- 
lished his  great  work  on  curves  of  double  curvature,  composed 
during  the  two  preceding  years.  Pascal,  too,  at  sixteen,  wrote 
an  excellent  treatise  on  conic  sections.  That  Newton  cannot  be 
ranked  in  this  respect  with  those  extraordinary  persons  is  owing 
to  the  accidents  which  prevented  him  fi-om  entering  upon  math- 
ematical study  before  nis  eighteenth  year ;  and  then  a  much 
greater  marvel  was  wrought  than  even  the  Clairauts  and  the 
Jrascals  displayed. 

His  earliest  history  is  involved  in  some  obscurity,  and  the  most 
celebrated  of  men  has,  in  this  particular,  been  compared  to  the 
most  celebrated  of  rivers  (the  Nile),  as  if  the  course  of  both  in 
its  feebler  state  had  been  concealed  from  mortal  eyes.  We  have 
it,  however,  well  ascertained  that  within  four  years,  between  the 
ages  of  eighteen  and  twenty-two,  he  had  begun  to  study  mathe- 
matical science,  and  had  taken  his  place  among  its  greatest 
masters ;  learnt  for  the  first  time  the  elements  of  geometry  and 
analysis,  and  discovered  a  calculus  which  entirely  changed  the 
fece  of  the  science,  efiecting  a  complete  revolution  in  that  and 
in  every  branch  of  philosophy  connected  with  it.  Before  1661 
he  had  not  read  Evjclid;  in  1665  he  had  committed  to  writing 
the  method  of  fluxions.  At  twenty-five  years  of  age  he  had 
discovered  the  law  of  gravitation,  and  laid  the  foundation  of 
celestial  dynamics,  the  science  created  by  him.  Before  ten  years 
had  elapsed  he  added  to  his  discoveries  that  of  the  fundamental 
properties  of  light  So  brilliant  a  course  of  discovery  in  so 
short  a  time,  changing  and  reconstructing  analytical,  astronom- 
ical, and  optical  science,  almost  defies  oelief.  The  statement 
could  only  be  deemed  possible  by  an  appeal  to  the  incontestible 
evidence  that  proves  it  strictly  true.    By  a  rare  felicity  these 
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doctrines  gained  tlie  universal  assent  of  mankind  as  soon  as  they 
were  clearly  understood ;  and  their  originality  has  never  been 
seriously  called  in  question. 

Some  doubts  havmg  been  raised  respecting  his  inventing  the 
calculus — doubts  raised  in  consequence  of  his  so  long  withhold* 
ing  the  publication  of  his  method — ^no  sooner  was  the  inquiry 
instituted  than  the  evidence  produced  proved  so  decisive  that  all 
men  in  all  countries  acknowledged  him  to  have  been  by  several 
years  the  earliest  inventor,  and  Leibnitz  at  the  utmost,  the  first 

Eublisher,  the  only  question  raised  being,  first,  whether  or  not 
e  had  borrowed  firom  Newton ;  and  next,  whether,  as  second 
inventor  he  could  have  any  merit  at  all, — ^both  which  questions 
have  long  since  been  decided  in  favor  of  Leibnitz.  But  unde- 
niable thouffh  it  be  that  Newton  made  the  great  steps  of  this 
progress,  and  made  them  without  any  anticipation  or  participa- 
tion by  others,  it  is  equally  certain  that  there  had  been  ap- 
S roaches  in  former  times  by  preceding  philosophers  to  the  same 
iscoveries.  Cavalieri,  bv  his  Geometry  of  Indivisibles  (1635), 
Boberval,  by  his  Method  of  Tangents  (1867),  had  both  given 
solutions  which  Descartes  could  not  attempt ;  and  it  is  remarka- 
ble that  Cavalieri  regarded  curves  as  polygons,  surfSaces  as  com- 
posed of  lines,  while  Roberval  viewed  geometrical  quantities  as 
generated  by  motion ;  so  that  the  one  approached  to  the  difier- 
ential  calculus,  the  other  to  fluxions ;  and  Fermat,  in  the  inter- 
val between  them,  comes  still  nearer  the  great  discovery  by  his 
determination  of  maxima  and  minima^  and  his  drawing  of  tan- 
gents. More  recently  Hudden  had  made  public  similar  methods 
invented  by  Schcetin ;  and  what  is  material,  treating  the  subject 
algebraically,  while  those  just  now  mentioned  had  rather  dealt 
with  it  geometrically.  It  is  thus  easy  to  perceive  how  near  an 
approach  had  been  made  to  the  calculus  before  the  great  event 
of  its  final  discovery.  There  had  in  like  manner  been  ap- 
proaches made  to  the  law  of  gravitation,  and  the  dynamical  sys- 
tem of  the  universe,  Galileo's  important  propositions  on  motion, 
especially  on  the  curvilinear  motion,  and  Kepler's  laws  upon  the 
elnptical  form  of  the  planetary  orbits,  the  proportion  of  the 
areas  to  the  times,  and  of  the  periodic  times  to  the  mean  distan- 
ces ;  and  Huygens's  theorems  on  centrifugal  forces  had  been  fol- 
lowed by  still  nearer  approaches  to  the  doctrine  of  attraction. 
Borelli  had  distinctly  ascribed  the  motion  of  the  satellites  to 
their  being  drawn  towards  the  principal  planets,  and  thus  pre- 
vented from  flying  off  by  the  centrifugal  force.  Even  the  com- 
position of  white  light,  and  the  different  action  of  bodies  upon 
its  component  parts  had  been  vaguely  conjectured  by  Ant.  de 
Dominis,  Archbishop  of  Spalatro,  at  the  beginning,  and  more 
precisely  in  the  middle  of  the  17th  century  by  Marcus  (Kjon- 
ttnd,  of  Prague,)  tinknown  to  Newton,  who  only  refers  to  the 
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Archbishop's  work;  while  the  treatise  of  Huygens  on  light, 
Grimaldi*s  observation  on  colors  by  inflexion,  as  well  as  on  the 
elongation  of  the  image  in  the  prismatic  spectrum,  had  been 
brought  to  his  attention,  although  much  less  near  to  his  own 
great  discovery  than  Marcus's  experiment. 

But  all  this  only  shows  that  the  discoveries  of  Newton,  great 
and  rapid  as  were  the  steps  by  which  they  advanced  our  knowl- 
edge, yet  obeyed  the  law  of  continuity,  or  rather  of  gradual 
progress,  which  governs  all  human  approaches  towards  perfec- 
tion. The  limited  nature  of  man*s  faculties  precludes  the  possi- 
bility of  his  ever  reaching  at  once  the  utmost  excellence  of 
which  they  are  capable.  Survey  the  whole  circle  of  the  sci- 
ences, and  trace  the  history  of  our  progress  in  each,  you  find 
this  to  be  the  universal  rule.  In  chemical  philosophy  the 
dreams  of  the  Alchemists  prepared  the  way  for  the  more  ra- 
tional, though  erroneous,  theory  of  Stahl ;  and  it  was  by  repeat- 
ed improvements  that  his  errors,  so  long  prevalent,  were  at 
length  exploded,  giving  place  to  the  sound  doctrine  which  is  now 
established.  The  great  discoveries  of  Black  and  Priestley,  on 
heat  and  aeriform  fluids  had  been  preceded  by  the  happy  conjec- 
tures of  Newton  and  the  experiments  of  others.  Nay,  Voltaire 
had  well  nigh  discovered  both  the  absorption  of  heat,  the  consti- 
tution of  the  atmosphere,  and  the  oxydation  of  metals ;  and  by 
a  few  more  trials  might  have  ascertained  it.  Cuvier  had  been 
preceded  by  inquirers  who  took  sound  views  of  fossil  osteology, 
among  whom  the  truly  original  genius  of  Hunter  fills  the  fore- 
most place.  The  inductive  system  of  Bacon  had  been,  at  least 
in  its  practice,  known  to  his  predecessors.  Observations  and 
even  experiments  were  not  unknown  to  the  ancient  philosophers, 
though  mingled  with  gross  errors;  in  early  times,  almost  m  the 
dark  ages,  experimental  inquiries  had  been  carried  on  with  suc- 
cess by  Friar  JJacon,  and  that  method  actually  recommended  in  a 
treatise,  as  it  was  two  centuries  later  by  Leonardo  da  Vinci,  and 
at  the  latter  end  of  the  next  century  Gilbert  examined  the  whole 
subject  of  magnetic  action  entirely  by  experiments.  So  that  Lord 
Bacon's  claim  to  be  regarded  as  the  father  of  modern  philoso- 
phy rests  upon  the  important,  the  invaluable  step  of  reducing 
to  a  system  the  method  of  investigation  adopted  by  those  eminent 
men,  generalizing  it,  and  extending  its  application  to  all  matters 
of  contingent  truth,  exploding  the  errors,  the  absurd  dogmas, 
and  fantastic  subtleties  of  the  ancient  schools,  and  above  all, 
confining  to  the  subject  of  our  inquiry,  and  the  manner  of  con- 
ducting it,  within  the  limits  which  our  faculties  prescribe.  Nor 
is  this  great  law  of  gradual  progress  confined  to  the  physical 
sciences;  in  the  moral  it  equally  governs.  Before  the  founda- 
tions of  political  economy  were  laid  by  Hume  and  Smith,  a  great 
step  had  been  made  by  the  French  philosophers,  disciples  of 
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Quesnai ;  but  a  nearer  approach  to  sound  principles  had  signa- 
lized the  labors  of  Goumaj,  and  those  labors  had  been  shared 
and  his  doctrines  patronized  by  Turg6t  when  Chief  Minister. 
Aj^n,  in  constitutional  policy,  see  by  what  slow  degrees,  from 
its  first  rude  elements,  the  attendance  of  feudal  tenants  at  their 
lord's  court,  and  the  summons  of  burghers  to  grant  supplies  of 
money,  the  great  discovery  of  modem  times  in  the  science  of 
practi(^  politics  has  been  effected,  the  representative  scheme 
which  enables  states  of  any  extent  to  enjoy  popular  government 
and  allows  mixed  monarchy  to  be  estaohshed,  combining  firee* 
dom  with  order — ^a  plan  pronounced  by  the  statesmen  and 
writers  of  antiquity  to  be  of  hardly  possible  formation,  and 
wholly  impossible  continuance.  The  globe  itself,  as  well  as  the 
science  or  its  inhabitants,  has  been  explored  according  to  the 
law  which  forbids  a  sudden  and  rapid  leaping  forward,  and  de- 
crees that  each  successive  step,  prepared  by  the  last,  shall  facili- 
tate the  next  Even  Columous  followed  several  successful  dis- 
coverers on  a  smaller  scale,  and  is  by  some  believed  to  have  had, 
unknown  to  him,  a  predecessor  in  the  great  exploit  by  which 
he  pierced  the  night  of  ages,  and  unfolded  a  new  world  to  the 
eyes  of  the  old.  The  arts  aflford  no  exception  to  the  general 
law.  Demosthenes  had  eminent  forerunners,  Pericles  the  last 
of  them.  Homer  mast  have  had  predecessors  of  great  merit 
though  doubtless  as  far  surpassed  bv  him  as  Fra  Bartolomeo  ana 
Pietro  Perugino  were  by  Michael  Angelo  and  Raphael.  Dante 
owed  much  to  Virgil ;  he  may  be  allowed  to  have  owed,  through 
his  Latin  Mentor,  not  a  little  to  the  oldOrecian;  and  Milton 
had  both  the  orators  and  the  poets  of  the  ancient  world  for  his 
predecessors  and  his  masters.  The  art  of  war  itself  is  no  excep- 
tion to  the  rule.  The  plan  of  bringing  an  overpowering  force 
to  bear  on  a-  given  point  had  been  tried  occasionally  before 
Frederick  II«#teduced  it  to  a  system ;  and  the  Wellingtons  and 
Napoleons  of  our  own  day  made  it  the  foundation  of  their 
strategy  as  it  had  also  been  previously  the  main-spring  of  our 
naval  tactics. 

It  has  oftentimes  been  held  that  the  invention  of  logarithms 
stands  alone  in  the  history  of  science,  as  having  been  preceded 
by  no  step  leading  towards  the  discovery.  There  is,  however, 
great  inaccuracy  in  this  statement,  for  not  only  was  the  doctrine 
of  infinitesimals  fistmiliar  to  its  illustrious  author,  and  the  relation 
of  geometrical  to  arithmetical  series  well  known,  but  he  had 
himself  struck  out  several  methods  of  great  ingenuity  and  utility 
(as  that  known  by  the  name  of  Napier's  Bones) — methods  that 
are  now  forgotten,  eclipsed  as  they  were  hj  the  consummation 
which  has  immortalizea  his  name.  So  the  inventive  powers  of 
Watt,  preceded  as  he  was  by  Worcester  and  Newcomen,  but  fiir 
more  materially  by  Gauss  and  Papin,  had  been  exercised  on 
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some  admirable  contrivances,  now  forgotten,  before  be  made  the 
6tep  which  created  the  steam-engine  anew — not  only  the  parallel 
motion,  possibly  a  corollary  to  the  proposition  on  circular  motion 
in  the  Principia,  but  the  separate  condensation,  and  above  all, 
the  governor,  perhaps  the  most  exquisite  of  mechanical  inven- 
tions; and  now  we  have  those  here  present  who  apply  the  like 
principle  to  the  diffusion  of  knowledge,  aware,  as  they  must  be, 
that  its  expansion  has  the  same  happy  effect,  naturally  prevent* 
ing  mischief  from  its  excess  which  the  skill  of  the  great  mechan* 
ist  gave  artificially  to  steam,  thus  rendering  his  engine  as  safe  as 
it  is  powerful. 

The  grand  difference,  then,  between  one  discovery  or  inven- 
tion  and  another  is  in  degree  rather  than  in  kind ;  the  degree  in 
which  a  person,  while  he  outstrips  those  whom  he  comes  after, 
also  lives,  as  it  were,  before  his  age.  Nor  can  any  doubt  exia» 
that,  in  this  respect,  Newton  stands  at  the  head  of  all  who  have 
extended  the  bounds  of  knowledge.  The  sciences  of  dynamics 
and  of  optics  are  especially  to  be  regarded  in  this  point  of  view^ 
but  the  former  in  particular;  and  the  completeness  of  the  svstem 
which  he  unfolded,  its  having  been  at  the  first  elaboratea  and 
given  in  perfection,  its  having,  however  new,  stood  the  test  of 
time,  and  survived,  nay  gained  by,  the  most  rigorous  scrutiny, 
can  be  predicated  of  this  system  alone,  at  least  in  its  high  de- 
gree. That  the  calculus,  and  those  parts  of  dynamics  which  are 
purely  mathematical,  should  thus  endure  for  ever  is  a  matter  of 
course.  But  his  system  of  the  universe  rests  partly  upon  con- 
tingent truths,  and  might  have  yielded  to  new  experiments  and 
more  extended  observation.  Nay,  at  times  it  has  beex^  thought 
to  fail,  and  further  investigation  was  deemed  recjuiate  to  ascer- 
tain if  any  error  had  been  introduced — if  any  circumstance  had 
escaped  the  notice  of  the  great  founder.  The  most  memorable 
instance  of  this  kind  is  the  discrepancy  supposed  to  have  been 
found  between  the  theory  and  the  fact  in  the  motion  of  the  lunar 
apsides,  which  about  the  middle  of  the  last  century  occupied  the 
three  first  analysts  of  the  age.  The  error  was  discovered  by 
themselves  to  have  been  their  own  in  the  process  of  their  inves- 
tigation; and  this,  like  all  the  other  doubts  that  were  ever 
momentarily  entertained,  only  led  in  each  instance  to  new  and 
more  brilliant  triumphs  of  the  system.  The  prodigious  superi- 
ority in  this  cardinal  point  of  the  Newtonian  to  other  discover- 
ies, appears  manifest  upon  examining  almost  any  of  the  clii^>ters 
in  the  history  of  science.  Successive  improvements  have,  by 
extending  our  views,  constantly  displaced  the  system  that  ap- 
peared firmly  established.  To  take  a  familiar  instance,  how 
little  remains  of  Lavoisier's  doctrine  of  combustion  and  aoidifi* 
cation,  except  the  negative  positions,  the  subversion  of  the  sys^ 
tern  of  Stahi  I    The  substance  having  most  eminently  the  prop- 
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erties  of  an  acid  (cblorine)  is  found  to  have  no  oxygen  at  all, 
while  many  substances  abounding  in  oxygen,  including  alkalies 
themsdves,  have  no  acid  property  whatever ;  and  wiuiout  the 
aooess  of  oxygenous  or  of  any  other  gas  heat  and  flame  are  pro- 
duced in  excess. 

The  doctrines  of  free  trade  had  not  long  been  promulgated 
by  Smith  before  Bentham  demonstrated  that  his  exception  of 
usury  was  groundless;  and  his  theory  has  been  repeatedly 
proved  erroneous  on  colonial  establishments,  as  well  as  his  ex- 
ocption  to  it  on  the  navigation  laws;  and  the  imperfection  of  his 
views  on  the  nature  of  rent  is  undeniable,  as  well  as  on  the 
principle  of  population.  In  these  and  such  instances  as  these  it 
would  not  be  easy  to  find  in  the  original  doctrines  the  means  of 
oonrecting  subsequent  errors,  or  the  germs  of  extended  discovery. 
Bat  even  if  philosophers  finally  adopt  the  undulatorv  theoij  of 
light  instead  of  ike  atomic,  it  must  be  borne  in  mind  that  New- 
ton  gave  the  first  elements  of  it  by  the  well  known  proposition 
in  the  8th  section  of  the  Second  Book  of  the  Princhpia^  the 
scholium  to  that  section  also  indicating  his  expectation  that  it 
would  be  applied  to  optical  science;  while  Biot  has  shown 
how  the  doctrine  of  fits  of  reflection  and  transmission  tallies 
with  polarization,  if  not  with  undulation  also. 

But  Ae  most  marvellous  attribute  of  Newton's  discoveries, 
that  in  which  they  stand  out  prominent  among  all  the  other 
feats  of  scientific  research,  stamped  with  the  peculiarity  oi  his 
intdlectual  character — ^is  this,  that  their  great  author  lived  before 
his  age,  anticipating  in  part  what  was  long  after  wholly  ac- 
complish^ ana  thus  unfolding  some  things  which  at  the  time 
could  be  but  imperfectly,  others,  not  at  all,  comprehended,  and 
act  rarely  pointmg  out  the  path  and  affording  the  means  of 
treading  it  to  the  ascertainment  of  truths  then  veiled  in  dark- 
ness.He  not  only  enlarged  the  actual  dominion  of  knowledge, 
Snetratinff  to  regions  never  before  explored,  and  taking  with  a 
m  hand  undisputed  possession ;  but  he  showed  how  the 
bounds  of  the  visible  horizon  might  be  yet  farther  extended, 
and  enabled  his  successors  to  occupy  what  ne  could  only  descry ; 
as  the  illustrious  discoverer  of  the  new  world  made  the  inhabi- 
tants of  the  old  cast  their  eyes  over  lands  and  seas  far  distant 
from  those  he  had  traversed ;  lands  and  seas  of  which  they  could 
form  to  themselves  no  conception,  any  more  than  they  had  been 
tkAe  to  comprehend  the  course  by  which  he  led  them  on  his 
grand  enterprise.  In  this  achievement,  and  in  the  qualities 
wh^h  iJone  made  it  possible,  inexhaustible  fertility  of  resources, 
patience  unsubdued,  close  meditation  that  would  suffer  no  dis- 
tiaction,  steady  determination  to  pursue  paths  that  seemed  all 
but  hopeless,  and  unflinching  courage  to  declare  the  traths  tbey 
kd  to,  bow  for  soever  removed  from  ordinary  apprehen£ioa--«in 
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these  characteristics  of  high  and  original  genius  we  may  be  per- 
mitted to  compare  the  career  of  those  great  men.  But  Colum- 
bus did  not  invent  the  mariner's  compass  as  Newton  did  the 
instrument  which  guided  his  course  and  enabled  him  to  make 
his  discoveries,  and  his  successors  to  extend  them  by  closely  fol- 
lowing his  directions  in  using  it  Nor  did  the  compass  suffice 
to  the  great  navigator  without  making  any  observations,  though 
he  dar^  to  steer  without  a  chart;  ^hile  it  is  certain  that  by  the 
philosopher's  instrument  his  discoveries  were  extended  over  the 
whole  system  of  the  universe,  determining  the  masses,  the  forms, 
and  the  motions  of  all  its  parts  by  the  mere  inspection  of  ab- 
stract calculations  and  formulas  analytically  deduced.  The  two 
great  improvements  in  this  instrument  which  have  been  made — 
ihe  calcmus  of  variations  bv  Euler  and  Lagrange,  the  method  of 
martial  differences  by  d'Alembert — we  have  eveiy  reason  to 
uelieve  were  known  at  least  in  part  to  Newton  himself.  His 
having  solved  an  isoperimetrical  problem  (finding  the  line  whose 
revolution  forms  the  solid  of  least  resistance,)  shows  clearly  that 
he  must  have  made  the  coordinates  of  the  generating  curve  vary, 
and  his  construction  agrees  exactly  with  the  equation  given  by 
that  calculus.  That  he  must  have  tried  the  process  of  integra- 
ting bv  parts  in  attempting  to  generalize  the  inverse  problem  of 
central  rorces  before  he  had  recourse  to  the  geometrical  approxi- 
mation which  he  has  given,  and  also  when  he  sought  the  means 
of  ascertaining  the  comet's  path,  which  he  has  termed  by  far  the 
most  difficult  of  problems,  is  eminently  probable,  when  we  con- 
sider how  naturally  that  method  flows  from  the  ordinary  process 
for  differentiating  compound  quantities,  by  supposing  eacn  vari- 
able in  succession  constant;  m  short,  differentiating  by  parts. 
As  to  the  calculus  of  variations  having  substantially  been 
known  to  him  no  doubt  can  be  entertained.  Again :  in  estima- 
ting the  ellipticity  of  the  earth,  he  proceeded  upon  the  assump- 
tion of  a  proposition,  of  which  he  gave  no  demonstration,  (any 
more  than  he  had  done  of  the  isoperimetrical  problem,)  that  the 
ratio  of  the  centrifugal  force  to  gravitation  determines  the  ellip- 
ticity. 

Half  a  century  later,  that  which  no  one  before  knew  to  be 
true,  which  many  probably  considered  tq  be  erroneous,  was  ex- 
aodned  by  one  of  nis  most  distinguished  followers,  Maclaurin, 
and  demonstrated  most  satisffictonly  to  be  true.  Newton  had 
not  figdled  to  perceive  the  necessary  effects  of  gravitation  in  pro- 
ducing other  phenomena  beside  the  regular  motion  of  the  planets 
and  their  satellites  in  their  course  round  their  several  centres  of 
attraction.  One  of  these  phenomena,  wholly  unsuspected  beftnre 
the  discovery  of  the  general  law,  is  the  alternate  movement  to 
and  fro  of  the  earth's  axis,  in  consequence  of  the  solar  (and  also 
of  the  lunar)  attraction  combined  with  the  earth's  motion.    This 
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libration,  or  nutation,  distinctly  announced  by  him  as  the  result 
of  the  theory,  was  not  found  by  actual  observation  to  exist  till 
sixty  years  and  upwards  had  elapsed,  when  Bradley  proved  the 
&ct.  The  great  discoveries  whicn  have  been  made  by  Lagrange 
and  Laplace  upon  the  results  of  disturbing  forces  have  established 
the  law  of  periodical  variation  of  orbits,  which  secures  the 
stability  of  the  system  by  prescribing  a  mammum  and  a  mirvU 
mwn  amount  of  deviation ;  and  this  is  not  a  contingent,  but  a 
neceasary  truth,  by  rigorous  demonstration,  the  inevitable  result 
of  xmdoubted  doUa  in  point  of  &ct,  the  eccentricities  of  the  orbits, 
the  directions  of  the  motions,  and  the  movement  in  one  plane  of 
a  certain  position.  That  wonaerftd  proposition  of  Newton,  which, 
wilb  its  corollaries,  may  be  said  to  give  the  whole  doctrine  of 
disturbing  forces,  has  been  little  more  than  applied  and  extended 
by  the  I&otb  of  succeeding  geometricians.  Indeed,  La  Place, 
struck  with  wonder  at  one  of  his  comprehensive  general  state- 
ments on  disturbing  forces  in  another  proposition,  has  not  hesita- 
ted to  assert  that  it  contains  the  germ  of  Lagrange's  celebrated  in- 
quiiy  exactly  a  century  after  the  Pirndpia  was  given  to  the  world. 
The  wonderful  powers  of  generalization,  combined  with  the 
bddness  of  never  shrinking  from  a  conclusion  that  seemed  the 
Intimate  result  of  his  investigations — ^how  new  and  even  start* 
ling  soever  it  might  appear — was  strikingly  shown  in  that 
memorable  inference  which  he  drew  from  optical  phenomena, 
tliat  the  diamond  is  '^  an  unctuous  substance  coagulated'' ;  sub- 
sequent discoveries  having  proved  both  that  such  substances  are 
carbonaceous,  and  that  the  diamond  is  crystallized  carbon ;  and 
Ac  foundations  of  mechanical  chemistry  were  laid  by  him  with 
the  boldest  induction  and  most  felicitous  anticipations  of  what 
has  since  been  effected.  The  solution  of  the  inverse  problem  of 
disturbing  forces  has  led  Le  Yerrier  and  Adams  to  the  discovery 
of  a  new  planet,  merely  by  deductions  from  the  manner  in  which 
the  motions  of-  an  old  one  are  affected,  and  its  orbit  has  been  so 
calculated  that  observers  could  find  it — nay,  its  disc  as  measured 
by  them  varies  less  than  a  second  from  the  amount  given 
yyj  the  theory.  Moreover,  when  Newton  gave  his  estimate  of 
the  earth's  density,  he  wrote  a  century  before  Maskelyne,  who, 
by  measuring  the  force  of  gravitation  in  the  Scotch  mountains, 
gave  the  proportion  to  water  as  4'716  to  1 ;  and,  many  years 
after,  Cavendish,  by  experiments  with  mechanical  apparatus, 
(1798)  corrected  this  to  5-48,  and  Baily,  more  recently  (1842)  to 
5-66,  Newton  having  given  the  proportion  as  between  five  and 
ax  times.  In  these  instances  he  only  showed  the  way  and  an- 
ticipated the  result  of  future  inquiry  by  his  followers.  But  the 
oblate  figure  of  the  earth  affords  an  example  of  the  same  kind, 
with  this  difference,  that  here  he  has  himself  perfected  the  dis- 
covery and  nearly  completed  the  demonstration.     From  the 

IBOOND  BBIUES,  Vol  XXVn,  No.  79.— JAN.,  1869. 

7 


Digitized  by  VjOOQ IC 


50      Lord  Brougham's  Address  on  the  Inauguration  of  a 

mtitual  gravitation  of  the  particles  which  form  ita  mass,  combined 
with  their  motion  round  its  axis,  he  deduced  the  proposition  that 
it  must  be  flattened  at  the  poles ;  and  he  calculated  the  propor- 
tion of  its  polar  to  its  equatorial  diameter.  By  a  most  refined 
process  he  gave  this  proportion  upon  the  supposition  of  the  mass 
being  homogeneous.  That  the  proportion  is  different  in  con- 
sequence of  the  mass  being  heterogeneous  does  not  in  the  least 
afi^  the  soundness  of  his  conclusion.  Accurate  measurements 
of  a  degree  of  latitude  in  the  equatorial  and  polar  regions,  with 
experiments  on  the  force  of  gravitation  in  those  regions,  by  the 
different  lengths  of  a  pendulum  vibrating  seconds,  have  shown 
that  the  excess  of  the  equatorial  diameter  is  about  11  miles  less 
than  he  had  deduced  it  from  the  theory ;  and  thus  that  the  globe 
is  not  homogeneous.  But  on  the  assumption  of  a  fluid  mass, 
the  ground  of  his  hydrostatical  investigation,  his  proportion  of 
229  to  280  remains  unshaken,  and  is  precisely  the  one  adopted 
and  reasoned  from  by  Laplace,  after  all  the  improvements  and 
all  the  discoveries  of  later  times.  Surely  at  this  we  may  well 
stand  amazed,  if  not  awe-struck. 

A  century  of  study,  of  improvement,  of  discovery,  has  passed 
away,  and  we  find  Laplace  master  of  all  the  new  resources  of 
the  calcxdus,  and  occupying  the  heights  to  which  the  labors  of 
Euler,  Clairaut,  D'Alembert  and  Lagrange  have  enabled  us  to 
ascend,  adopting  the  Newtonian  fiiiction  of  1 :  230  as  the  accurate 
solution  of  this  speculative  problem.  New  admeasurements 
have  been  undertaken  upon  a  vast  scale,  patronised  by  the 
munificence  of  rival  governments ;  new  experiments  have  been 
performed  with  approved  apparatus  of  exquisite  delicacy ;  new 
observations  have  been  accumulated,  with  glasses  fistr  exceeding 
any  powers  possessed  by  the  resources  of  optics  in  the  days  of  him 
to  whom  the  science  of  optics  as  well  as  dynamics  owes  its 
origin ;  the  theory  and  the  feet  have  thus  been  compared  and 
reconciled  together  in  more  perfect  harmony ;  but  that  theory- 
has  remained  unimproved,  and  the  great  principle  of  gravitation, 
with  its  most  sublime  results,  now  stands  in  the  attitude,  and  of 
the  dimensions,  and  with  the  symmetry,  which  both  the  law  and 
its  application  received  at  once  fix)m  the  mighty  hand  of  its  im- 
mortel  author.  But  the  contemplation  of  Newton's  discoveries 
raises  other  feelings  than  wonder  at  his  matchless  genius.  The 
light  with  which  it  shines  is  not  more  dazzling  than  useful.  The 
dmculties  of  his  course  and  his  expedients,  alike  copious  and 
refined  for  surmounting  them,  exercise  the  faculties  of  the  wise 
whUe  commanding  their  admiration.  But  the  results  of  his  in- 
vestigations, often  abstruse,  are  truths  so  grand  and  comprehen- 
sive, yet  so  plain,  that  they  both  captivate  and  instruct  the 
simple.  The  ^atitude,  too,  which  they  inspire,  and  the  vener- 
ation with  which  they  encircle  his  name,  far  fix)m  tending  to 
obstruct  future  improvement,  only  proclaim  his  disciples  the 
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zealoiis  becaiuse  rational  follow^^  of  one  whose  example  both 
encouraged  and  enabled  his  successors  to  make  ftirther  progress. 
How  unlike  the  blind  devotion  to  a  master  which  for  so  many  ages 
of  the  modem  world  paralysed  the  energies  of  the  human  mind  I— 

**  Had  we  still  paid  that  homage  to  a  Dame 
Which  only  Gk)d  and  Nature  justly  daim, 
The  western  seas  had  been  our  utmost  bound, 
The  poets  still  mig^  dream  the  son  was  drown'd, 
And  all  the  stars  that  shine  in  southern  skies 
Had  been  admired  by  none  but  savage  eyes." 

Nor  let  it  be  imagined  that  the  feelings  of  wonder  excited  by 
conten^lating  the  achievements  of  this  great  man  are  in  any 
degree  whatever  the  result  of  national  partialitjr,  and  confined 
to  the  country  which  glories  in  having  given  him  birth.  The 
language  which  expresses  her  veneration  is  equalled,  perhaps 
exceeded,  by  that  in  which  other  nations  give  utterance  to  theirs ; 
not  merely  by  the  general  voice,  but  by  the  well-considered  and 
well-informed  judgment  of  the  masters  of  science.  Leibnitz, 
when  asked  at  the  royal  table  in  Berlin  his  opinion  of  Newton, 
said  that,  ''taking  mathematicians  from  the  beginning  of  the 
world  to  the  time  when  Newton  lived,  what  he  had  done  was 
much  the  better  half"  *'The  Prinmna  will  ever  remain  a 
monument  of  the  profound  genius  which  revealed  to  us  the 
greatest  law  of  the  universe,"  are  the  words  of  Laplace.  *'  That 
work  stands  preeminent  above  all  the  other  productions  of  the 
human  mind.^'  "  The  discovery  of  that  simple  and  general  law, 
by  the  greatness  and  the  variety  of  the  objects  which  it  em- 
braces, confers  honor  upon  the  intellect  of  man."  Lagrange,  we 
are  told  by  D'Alembert,  was  wont  to  describe  Newton  as  the 
greatest  genius  that  ever  existed,  but  to  add  "how  fortunate  he 
was  also,  because  there  can  only  once  be  found  a  system  of  the 
universe  to  establish."  "  Never,"  says  the  father  of  the  Institute 
of  France — one  filling  a  high  place  among  the  most  eminent  of 
its  members — "  Never,"  says  M.  Biot,  "  was  the  supremacy  of 
intellect  so  justly  established  and  so  fiilly  confessed.  In  mathe- 
matical and  in  experimental  science  without  an  ecjual  and  with- 
out an  example,  combining  the  genius  for  both  m  its  highest 
degree."  The  Prindpia  he  terms  the  greatest  work  ever  pro- 
duced by  the  mind  of  man,  adding,  in  the  words  of  Halley, 
"that  a  nearer  approach  to  the  Divine  nature  has  not  been 
permitted  to  mortals."  "  In  first  giving  to  the  world  Newton's 
method  of  fluxions,"  says  Fontenefle,  "Leibnitz did  like  Prome- 
theus— he  stole  fire  from  Heaven  to  bestow  it  upon  men."  "  Does 
Newton,"  L'H6pital  asked,  "sleep  and  wake  liKe  other  men  ?  I 
figure  him  to  myself  as  a  celestial  genius,  entirely  disengaged 
from  matter." 

To  so  renowned  a  benefactor  of  the  world,  thus  exalted  to  the 
loftiest  place  by  the  common  consent  of  all  men — one  whose  life, 
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without  the  intermission  of  an  hour,  was  passed  in  the  search 
after  truths  the  most  important,  and  at  whose  hands  the  human 
race  had  received  only  good,  never  evil — ^it  is  befitting  that 
no  memorial  should  have  been  raised  by  nations  which  erect 
statues  to  the  tyrants  and  conquerors,  the  scourges  of  mankind. 
*  *  *  *  B^i;  ^^i  i^ig  Q^^^  countrjrmen  justly  proud 
of  having  lived  in  his  time,  should  have  left  this  duty  to 
their  successors,  afl«r  a  century  and  a  half  of  professed  ven- 
eration and  lip  homage,  may  well  be  deemed  strange.  The 
inscription  upon  the  cathedral,  masterpiece  of  his  celebrat^ 
frienas  architecture,  may  possibly  be  applied  in  defence  of  this 
neglect :  "  If  you  seek  for  a  monument,  look  around."  "If  jovl 
seek  for  a  monument,  lift  up  your  eyes  to  the  heavens,  which 
show  forth  his  feme."  Nor,  when  we  recollect  the  Greek  orator's 
exclamation,  "  The  whole  earth  is  the  monument  of  illustrious 
men,"  can  we  stop  short  of  declaring  that  the  whole  universe  is 
Newton's.  Yet  in  raising  the  statue  which  preserves  his  like- 
ness, near  the  place  of  his  birth,  on  the  spot  where  his  prodigious 
feculties  were  unfolded  and  trained,  we  at  once  gratify  our  honest 
pride  as  citizens  of  the  same  state,  and  humbly  testify  our  grate- 
ral  sense  of  the  Divine  goodness  which  deigned  to  iJestow  upon 
our  race  one  sonnarvellously  gift;ed  to  comprehend  the  worla  of 
Infinite  Wisdom,  and  so  piously  resolved  to  make  all  his  study 
of  tiiem  the  source  of  religious  contemplations,  both  philosophical 
and  sublime. 


Art.  IX. — Description  of  a  new  Mmeral  Species  Jrom  Chili;  by 
Fbedebick  Field.  (From  a  letter  to  J.  D.  Dana,  dated 
Guyaeana,  Coquimbo,  Chili,  September  6, 1858). 

I  SEND  you  a  specimen  of  a  mineral  fix)m  the  Cordilleras  of 
Chili,  whicn  appears  to  me  highly  interesting.  It  consists  entirely 
of  copper,  arsenic  and  sulphur,  having  the  following  composition : 

€k>pper,       .-..--  48*50 

Sulfur,  .....  81-82 

Araenic,       ......  19*14 

IroD,  silver,        .....  tra4;et, 

09-46 

and  consequently  has  the  following  formula:  SCu^S+AsS,, 
and  may  be  considered  as  a  tribasic  sulpharseniate  of  copj>er, 
like  the  artificial  tribasic  sulpharseniate  of  potassium,  in  which 
that  metal  is  replaced  by  Cu^.  Hardness  3'5— 4.  Sp.  gr.  4'89. 
You  will  see  it  resembles  Tennantite  in  which  the  arsenic 
takes  the  place  of  the  iron ;  a  specimen  of  Tennantite  having 
the  following  value :  Cu  48*2,  As  12-5,  Fe  9-0,  S  81-14.  I  have 
proposed  the  name  "  Ovayacamie^^  for  this  new  species,  as  the 
mineral  was  first  brought  to  the  large  copper  smelting  works  of 
Quayacana. 
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Akt.  X. — Geographical  Notices.    No.  V. 

Recent  Sueveys  of  the  Amoor  River. — The  opening  of 
the  Chinese  Empire,  the  negotiation  of  a  commercial  treaty  with 
J^^Mui,  and  the  ^read  of  the  Russian  dominion  over  the  Amoor 
r^on  and  Manchooria,  in  respect  to  which  intelligence  has  re- 
cently been  received,  are  events  which  combine  to  give  peculiar 
interest  and  importance  to  our  meagre  knowledge  of  Eastern 
Asia. 

The  proceedings  in  China  and  Japan  have  attracted  universal 
attention.  The  advances  of  Russia,  however,  in  developing  the 
resources  of  its  legitimate  territory  and  in  acquiring  new  do- 
mains, have  been  conducted  in  a  manner  so  quiet  as  to  escape 
general  attention  and  elude  the  opposition  of  diplomatic  vigil- 
ance. Siberia  has  been  so  little  known,  and  so  much  depreciated 
by  the  world  at  large,  that  the  accession  of  some  thousands  of 
square  miles  to  its  territory  has  passed  almost  unnoticed.  But 
it  will  not  be  many  years  before  the  Russian  policy  on  the 
AmocNT  river  will  be  appreciated  as  it  deserves,  and  already  the 
demand  has  become  urgent  in  this  country  for  definite  knowledge 
m  respect  to  a  region  with  which  American  relations  are  likely 
tojerow  continually  more  intimate. 

To  satisfy  in  part  such  inquiries,  the  Government  at  Wash- 
ington has  lately  published  (Wash.  67  pp.,  8vo)  a  "Report  of 
Explorations  on  the  Amoor  river,"  whicn  were  made  last  year 
by  Mr.  P.  McD.  Collins,  an  American  citizen,  who  received  m>m 
the  President^  in  1856,  an  appointment,  without  a  post,  as 
"  United  States  Commercial  Agent  for  the  Amoor  river,"  and 
who  travelled  over  land  from  the  Baltic  to  the  Pacific,  endeavor- 
bg  to  ascertain  what  relations  might  be  established  with  advan- 
ta^  between  our  own  country  and  the  possessions  of  Russia  in 
Extern  Asia. 

The  official  rank  of  Mr.  Collins  gave  him  opportunities  of  in- 
tercourse with  Gen.  Mouravieflf,  the  Governor  oi  Eastern  Siberia, 
and  with  many  other  dignitaries,  from  whom  he  gathered  some 
important  facts  in  respect  to  the  Russian  policy  in  that  region. 
In  addition  to  these,  he  states  his  own  observations  made  on  a 
hurried  tour  through  a  region  of  vast  extent  and  varied  resources. 
His  report  accordingly  will  be  valuable  to  those  who  are  inter- 
ested in  political  changes,  and  to  American  merchants,  but  the 
dicumstances  xmder  which  it  was  prepared  were  by  no  means 
&vorable  to  the  collection  of  scientinc  materials.  Three  hastily 
oonstrocted  maps,  (without  the  indications  of  latitude  and  longi- 
tude,) appended  to  the  volume,  add  almost  nothing  to  our 
knowleoge. 
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Mr.  Collins  crossed  the  Urals  at  Ecatherinberg,  and  then  pro- 
ceeded by  Tumen,  Omsk  and  Tomsk  to  Irkootsk,  where  he  re- 
mained a  month.  He  then  visited  Kyatcha  and  Mai-mat-tschin, 
neighboring  towps, — ^the  former  Eussian,  the  latter  Chinese, — 
in  which  the  chief  exchanges  of  the  two  empires  are  effected. 
After  returning  to  IrkootsK,  he  went  on  to  Chetah,  visited  the 
celebrated  mines  of  Nerchinsk  and  then  proceeded  to  Chilkah, 
from  which  place,  in  a  small  row-boat,  with  two  or  three  com- 
panions, beside  a  crew  of  five  men,  he  followed  the  Amoor  to  its 
mouth.  This  river  voyage  of  about  2600  miles  he  made  in  fifty 
two  days. 

The  impressions  of  Mr.  Collins  are  favorable  in  every  respect 
to  the  introduction  of  American  commerce.  The  river  is  said 
to  be  navigable  by  steamboats  from  the  junction  of  the  Schilka 
and  Argoon  to  its  mouth.  The  neighboring  country  is  thickly 
settled,  various  articles  of  export,  especially  fiirs  and  hides,  are 
abundant,  and  manufactured  goods  are  in  demand.  Many  of  Mr. 
Collinses  incidental  remarks  in  respect  to  agriculture  and  mining 
are  of  an  interesting  character,  but  his  report  must  be  looked  at 
as  a  collection  of  "Observations"  rather  than  as  the  result  of 
"  Explorations."  Coming  as  it  does  fix)m  an  American  it  may 
serve  to  draw  attention  to  the  much  more  elaborate  and  satisfec- 
tory  investigations  which  have  been  conducted  during  the  last 
few  years  under  the  direction  of  the  Eussian  government. 

Before  proceeding  to  enimierate  the  more  important  of  these 
expeditions  and  their  several  characteristics  we  stop  to  inquire 
the  occasion  of  the  imptdse  lately  given  to  Siberian  explora- 
tions. 

The  immense  capacity  of  Eussia  for  producing  raw  materials 
has  long  demanded  freer  communication  between  the  interior 
and  the  coast,  both  in  the  east  and  in  the  west,  than  has  hitherto 
been  enjoyed.  The  complete  control  by  the  Czar  of  the  Amoor 
river  would  have  almost  as  much  influence  on  the  development 
of  Siberian  resources  as  the  control  of  the  Dardanelles  on  the 

Prosperity  of  Eussia  proper.  Let  the  navigation  of  the  stream 
e  made  easy,  and  a  few  lines  of  railway  established,  and  the 
empire  of  Eussia  will  be  as  open  as  any  country  to  the  trade  of 
China,  Japan,  the  East  Indies  and  America. 

Taking  advantage  of  the  unsettled  condition  of  the  country 
around  the  Amoor,  Eussia  has  been  for  some  years  quietly  push- 
ing her  out-posts  farther  and  fitrther  into  the  proper  dominions 
of  China.  Preciselv  what  has  been  her  progress  and  what  are 
now  the  claims  of  ner  "  manifest  destiny,"  can  only  be  learned 
in  the  cabinet  of  St  Petersburg.  This  much  is  evident.  By  the 
treaty  of  Eussia  with  China  in  1689,*  aflier  the  well  known  defeat 

*  01  Petennann  on  the  Amur  Stream.    Geogr.  l^tthetl,  1866.    p.  472.  . 
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at  Albasin,  and  alao  by  the  treaty  of  1727,  the  boundary  be- 
tween the  two  empireB  waa  the  Northern  watershed  of  the 
Amoor  river  on  the  Stanovoi  mountains,  leaving  the  entire  basin 
of  the  river,  east  of  the  junction  of  the  Schilka  and  Argoon  in 
poBsession  of  the  Chinese.  It  was  so  deUneated  on  the  oflScial 
charts  of  Eussia.  In  1844-5,  von  Middendorf,  under  instruc- 
tions from  the  Imp.  Acad,  of  Sciences  in  St  Petersburgh,  pro- 
*  oeeded  to  determine  on  the  spot  the  exact  boundary  line.  He 
rqx>rted  that  the  Chinese  did  not  claim  as  far  north  as  the 
watershed,  but  only  as  fiur  on  the  left  bank  of  the  Amoor  as  the 
tributaries  were  navigable  for  small  boats.  Without  further 
ceremony,  so  far  as  it  appears,  some  fifty  thousand  square  versts 
on  the  south  of  the  Stanovoi  summits  were  accordingly  indi- 
cated on  the  charts  as  belonmng  to  Bussian  dominion. 

The  Crimean  war  caused  me  removal  of  large  bodies  of  troops, 
often  under  highly  intelligent  officers,  quite  to  the  Pacific  coast, 
for  the  defence  of  such  Eusaian  possessions  as  were  threatened 
by  the  allied  fleets.  About  that  time  not  less  than  five  Eussian 
forts  were  "provisionally"  established  on  the  Amoor,  between 
Ust-Strelotschnaja  and  the  mouth  of  the  Sungari.  Nicolaieffy 
at  the  mouth  of  the  Amoor  river,  was  fortified,  and  even  so  &r 
south  (on  the  right  bank  of  the  Amoor)  as  De  Castries  bay  the 
Bussian  fl^  was  raised  and  a  fort  erected.  The  actual  posses- 
sion of  the  Amoor  was  thus  completed.  By  recent  advices  it 
appears  that  Eussia,  in  addition  to  a  commercial  treaty  like  that 
of  the  other  powers,  has  obtained  a  treaty  conceding  to  it  all  of 
the  Amoor  territory  which  had  thus  been  occupied.  What  are 
the  exact  limits  of  this  concession  we  are  not  yet  informed. 

There  can  be  no  question  that  Eussia  will  employ  to  its  own 
advantage  the  aggrandizements  thus  made,  but  whether  its  next 
advances  will  be  in  China,  or  Japan  or  the  English  possessions 
in  India  the  future  will  reveal.  It  will  not  be  forgotten  that 
Bussia  was  the  first  power  which  watched  the  movements  of 
Conu  Perry  in  Japan,  nor  on  the  other  hand  that  Japan  has  long 
been  suspicious  of  its  Muscovite  neighbor,  having  even  dis- 
patched a  special  agent  to  the  Amoor  river  to  discover  if  possible 
the  ulterior  purpose  of  the  movements  in  that  region.''^ 

The  considerations  which  we  have  now  presented  sufficiently 
explain  the  recent  energy  which  Eussia  has  displayed  in  the  ex- 
plorations of  the  Amoor.  So  many  scientific  investigators  have 
now  visited  that  country  that  we  may  anticipate  at  an  early  day 
vast  accessions  to  our  Imowledge  of  Eastern  Asia.  Already  the 
outlines  which  have  been  communicated  to  the  world,  and  which 
may  be  found  for  the  most  part  in  the  comprehensive  "  MittheU- 
ungen"  of  Dr.  Petermann,  are  sufficient  to  awaken  a  profound 

*  Ferry's  Japan,    l  32. 
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interest.  *  It  would  not  be  difficult  to  compile  from  them  a  fiu" 
more  reliable  and  complete  report  of  the  Amoor  country^  than 
could  be  derived  fix)m  the  obseryations  of  many  non-scientific 
travellers. 

We  proceed  to  specify  some  of  the  accounts  of  the  Russian 
explorations. 

1.  We  mention  first  a  Report  of  PeschtschuroflJ  who  accompa- 
nied Count  Putiatin  arouna  Cape  Horn  to  Japan  and  afterward ' 
returned  by  waj  of  Irkootsk  to  St.  Petersburgh.  His  astro- 
nomical determmations  of  twenty-three  points  on  the  River 
Amoor,  between  its  mouth  and  its  commencement  were  pub- 
lished two  years  ago.  More  recently  he  has  furnished  a  hydro- 
graphic  description  of  the  upper  portion  of  the  river  firom  Ust- 
Strelotschnaja  to  the  mouth  of  the  Sungari,  with  some  general 
statements  in  respect  to  the  characteristics  of  the  whole  stream 
and  many  interesting  ethnographical  remarks.  He  refers  in  this 
report  to  a  special  chart  of  the  Amoor  in  twelve  sheets  on  a 
scale  of  two  miles  to  an  English  inch  (about  1 :  146000)  which 
has  been  constructed  fjx)m  the  sketches  of  Lieut  Popoffi  Dr. 
Petermann  publishes  what  he  supposes  to  be  a  reduction  of  this 
chart,  adding  however  some  corrections  obviously  demanded  by 
PeschtschuroflF's  data.  The  observations  now  making  by  Lieut. 
RoskoflF  may  be  expected  to  give  still  fiirther  accuracy  to  these 
delineations.  The  fact  is  not  concealed  that  there  are  obstruc- 
tions to  navigation,  especially  numerous  islands. 

2.  Herr  Permikin  has  reported  to  the  Imp.  Q^og^ph.  Society 
of  Russia  in  respect  to  the  Geology  and  Natural  History  of  the 
entire  stream.  Between  the  Sungari  and  the  mouth  of  the 
Amoor,  his  journal  may  be  considered  in  its  general  statements 
as  supplemental  to  that  of  Peschtschuroff. 

8.  Leopold  Schrenk's  report  to  the  Academy  of  Sciences  gives 
an  outline  of  his  journey  down  and  up  the  wnole  course  of  the 
Amoor.  He  has  made  important  collections  for  scientific  purpo- 
ses. Thirty  of  his  boxes  containing  specimens  in  Natural  His- 
tory, were  at  the  date  of  recent  advices  on  their  way  to  St 
Petersburgh.  His  investigations  of  the  island  Sachalen  and  his 
examination  of  the  region  around  the  mouth  of  the  stream,  and 
as  far  up  as  the  Ussuri  are  particularly  extended. 

4.  Since  1855,  the  Imperial  Q-eographical  Society  of  Russia 
has  sustained  a  party  of  explorers  known  as  the  ''  East  Siberiaa 
Expedition"  unaer  the  direction  of  the  astronomer  Schwarz.    Its 

*  The  more  important  of  these  articles,  ezteDcUog  through  four  volmnei  of  the 
MittheiluDgen  (Gotha,  1855-8),  are  the  following  : — 

1866,  p.  176.  Latest  Russian  Acgtiisitions  in  the  Chinese  Territory;  hj  Dr. 
Petermann.  p.  472.  PeschtschurofiTs  Snryeys  on  the  Amoor ;  bj  the  same.  1867, 
p.  296.  The  Amoor  Stream ;  bj  the  same.  p.  618.  L.  Schrenk's  Latest  Researdies. 
1868,  p.  70.  Maximowitsdi's  Researdies  on  the  Amoor. 
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original  design  was  to  survey  in  three  years  Trans  Baikal,  and 
the  district  between  the  upper  Lena  and  the  Wittim.  But  the 
investigations  having  extended  on  one  side  to  the  Amoor  and 
having  been  impeded  on  the  other,  the  party  was  to  continue  in 
the  field  during  1868.  Notices  of  the  progress  of  the  expedi- 
tion by  Dr.  Schirren  have  been  printed  fi:om  time  to  time  in  the 
Berlin  "  Zeitschrift  fiir  allgemeine  Erdkunde."  The  May  number 
of  that  journal  contains  a  brief  simimary  of  the  labors  of  each 
member  of  the  party  during  the  last  three  years.  Lieut.  Rosh* 
koff  has  been  especially  charged  with  the  Amoor  survey. 
Radde  has  been  making  Natural  History  investigations  in  part 
of  its  neighborhood. 

Boshkoff  determined  the  position  of  twenty-one  places  and 
surveyed  the  route  from  Ust-Strelotschnaja  to  Albasin  and  from 
Marien  station  to  Nicolaieff.  and  the  part  of  the  river  between 
his  surveys  were  surveyed  oy  Lieut.  Sondhagen. 

5.  Around  the  mouth  of  the  Amoor  river,  and  for  a  consid- 
erable distance  upon  the  coast  to  the  North  and  South,  the 
Russian  flotilla  has  collected  much  information  of  importance 
in  navigation.  Some  of  these  details  are  given  in  the  report  of 
the  Russian  Admirals  Sawojka  and  Putiatin  in  re^ject  to  the 
naval  operations  in  the  straits  of  Tartary,  in  1855,  which  is 
publishea  in  the  official  journal  of  the  Ministry  of  the  Marine. 

The  English  cruisers  made  at  the  same  period  soundings  and 
observatioDS,  especially  around  the  island  of  Sachalen,  many  of 
which  are  given  in  Whitingham's  Notes  on  the  late  expedition 
against  the  Russian  Siberia  Settlements.    (Lond.  1856.) 

6.  The  last  investigations  to  which  we  call  attention  are  those 
of  Maximowitsch,  who  has  been  travelling  for  the  Imperial 
Botanical  Garden  of  St.  Petersburgh.  His  letters  have  been 
published  in  the  bulletin  of  that  establishment,  and  many  of  the 
plants  which  he  collected  described  by  Ruprecht.  Maximowitsch 
travelled  part  of  the  time  with  Schrenk,  and  part  of  the  time 
bdependently. 

From  this  brief  indication  of  the  explorations  which  have 
lately  been  made  under  the  patronage  or  direction  of  the  Russian 
government,  it  is  evident  that  we  may  look  for  vast  accessions 
St  an  early  day  to  our  knowledge  of  tjie  Amoor  country.  All 
its  characteristics  have  been  so  little  known  heretofore,  that 
much  has  now  been  unquestionably  gained  in  different  depart- 
ments of  natural  science.  The  commercial  world  will  not  be 
long  in  appropriating  the  important  results  of  these  various 
investigations. 

New  Maps  of  Tropical  America. — The  Grerman  publishers 
have  recently  issued  three  important  maps  of  different  parts  of 
Tropical  America  based  upon  recent  surveys  and  authentic  travels. 
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The  most  complete  of  these  charts  is  Kiepert's  "  New  Map  of 
Central  America/'  published  in  four  sheets,  Berlin,  Keimer.  It 
includes  the  territory  between  76°  and  79°  long,  west  from 
Greenwich,  and  between  6°  and  22°  N.  lat.  Although  immense 
districts  within  these  limits  are  unexplored,  this  map  will  be 
found  of  very  great  value,  as  an  accurate  presentation  of  what 
is  known.  The  scale  is  1 :  2,000,000.  Upon  it,  there  are  five 
subordinate  maps.  1.  The  state  of  San  Salvador,  and  the  pro- 
posed Honduras  Eail  Eoad  from  the  surveys  of  E.  G.  Squier 
and  W.  H.  Jeffers,  in  1853.  Scale,  1 : 1,000,000.  2.  The  isth- 
mus of  Tehuantepec  as  surveyed  for  a  proposed  railway,  in 
1851,  by  Col.  Barnard.  Scale  1 : 1,000,000.  3.  The  river  San 
Juan  de  Nicaragua,  from  the  survey  in  1847,  published  in 
1851  by  A.  von  Bulow.  Scale  1 :  500,000.  4.  Isthmus  and 
Eail  Eoad  of  Panama,  from  the  surveys  in  1849  by  Col.  C.  W. 
Hughes.  Scale  1 :  400,000.  Tract  of  the  proposed  Inter-oceanic 
Canal  of  the  river  Atrato,  from  the  surveys  of  W.  Kennish  in 
1854.    Scale  1 :  400,000. 

In  reference  to  the  materials  used  in  constructing  this  map, 
the  following  note  is  given  by  the  compiler. 

"The  coast  lines  are  copied  from  the  British  Admiralty 
charts,  survejed  on  the  Atlantic  side  principally  by  Capt.  Owen, 
on  the  Pacific  side  from  New  Granada  westward  to  Point 
Herradura  in  Costarica  by  Capt.  Kellett.  The  part  not  yet  en- 
tirely surveyed  by  the  British  Navy,  from  that  point  to  the 
Isthmus  of  Tehuantepec  has  been  retained  from  the  old  Spanish 
charts,  with  some  corrections  in  the  principal  bays  and  harbors, 
made  by  British  French  and  American  seamen. 

"  Of  the  interior  no  part  has  hitherto  been  satisfactorily  sur- 
veyed, with  the  only  exception  of  the  measurements  executed 
for  the  proposed  canal  and  railroad  lines  and  their  next  environs 
on  the  isthmuses  of  Tehuantepec,  Comayagua,  Lake  Nicaragua 
and  Panama,  specified  with  the  names  of  the  authors  on  the 
cartons  accompanying  this  map.  The  other  parts  of  the  map  on 
whose  accuracy  most  confidence  may  be  placed  are  the  follow- 
ing :  1,  the  part  of  the  New  Granadian  territory  east  of  the  80th 
degree,  reduced  from  a  map  compiled  with  the  aid  of  old  Spanish 
documents,  and  corrected  by  some  new  surveys  by  Col.  Angus- 
tino  Codazzi,  (published *in  Berlin,  1857);  2,  the  central  or  culti- 
vated part  of  the  state  of  Costarica,  taken  from  a  MSS.  map  by 
Mr.  Alexander  von  Btilow  ;  8,  the  greater  part  of  the  states  S. 
Salvador,  Honduras  and  Nicaragua,  copiea  after  the  surveys 
executed  in  1851-53  by  Messrs.  Squier,  Jeffers  and  Hitchcock; 
4,  the  northern  part  of  Yucatan,  from  a  Spanish  map,  corrected 
by  personal  observation  and  published  by  Mr.  Heller,  an  Aus- 
trian naturalist  in  1848. 
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**To  the  same  gentleman  we  are  indebted  for  the  new  intelli- 
gence produced  on  the  southern  part  of  the  state  of  Tabasco. 
All  available  works  of  other  distinguished  travellers  (viz.  Messrs. 
ThoDipson  in  1825,  Dunn  1827,  I^gh  Page  1834,  Montgomery 
b38,  Stephens  1838-39,  Dunlop  1844-46,  Wagner  and  Scberzer 
1&08-54,  and  others,)  have  been  consulted  in  order  to  correct 
and  to  complete  the  other  parts  of  the  map,  especially  the  state 
of  Guatemala  the  rest  of  the  detail  being  taken  with  the  neces- 
sary precaution  in  the  drawing  of  the  mountains,  from  the  well 
known  but  not  entirely  authentic  map  of  Mr.  Baily." 

A  second  chart  in  two  sheets,  covering  part  of  the  territory 
included  in  the  map  just  mentioned,  has  also  been  published  by 
Reiraer.  It  is  entitled  "  Carte  de  Tlsthme  de  Panama  et  de 
Darien,  et  de  la  province  de  Choco."  It  is  based  on  the  surveys 
of  Augustin  Codazzi,  Colonel  in  the  New  Granada  corps  of 
Bngineers,  and  is  edited  by  Dr.  Kiepert.  It  is  printed  on  two 
sheets,  on  a  scale  of  1 :  800,000.  Subordinate  maps  (correspond- 
ing with  those  above  mentioned)  of  the  routes  of  the  Panama 
Bail  Road  and  the  proposed  Atrate  canal  are  also  given.  In  the 
outlines  of  the  coast,  Mr.  Codazzi  has  based  his  chart  on  the 
surveys  of  the  English  engineer,  Mr.  Kellet,  published  in  1854, 
with  the  introduction,  however,  of  some  changes.  Dr.  Kiepert, 
who  is  conscientiously  exact  in  all  his  publications,  is  forced  in 
a  note  which  accompanies  this  map,  to  express  his  doubts  as  to 
the  reliability  of  the  delineations  of  the  interior  of  the  country. 

A  third  map,  recently  issued  by  the  same  editor  and  pub- 
lisher, is  entitled  "  Tropical  America  North  of  the  Equator," 
and  comprises  the  West  Indies,  Central  America,  Mexico,  New 
Granada,  and  Venezuela.  It  is  composed  with  the  help  of  all 
cartographic  and  literary  materials  hitherto  published.  One  of 
the  sheets  contains  a  subordinate  map  of  the  central  part  of  the 
Mexican  Republic  on  an  enlarged  scale.  The  entire  work  is 
executed  with  great  clearness  ana  precision. 

Recent  Explorations  in  South  Australia. — ^We  condense 
from  the  Berlin  "Zeitschrift  fiir  allgemeine  Erdkunde"  for  Au- 
|ast,  1868,  the  following  interesting  notice  of  late  explorations  in 
i»ath  Australia.  In  the  year  1857  two  explorations  were  made 
Bnder  the  auspices  of  the  Colonial  government  into  the  northern 
part  of  the  mountainous  region  which  extends  from  Spencer 
Gulf  north-easterly  and  nearly  to  the  bottom  of  the  vast  curve 
formed  by  Lake  Torrens.  This  singular  lake,  now  supposed  to 
consist  of  immense  morasses,  salt  pools,  and  shallow  expanses 
of  fresh  water — so  shallow  as  to  be  dry  during  a  portion  of  the 
rear— appears  to  commence  to  the  northward  of  Spencer  Gulf, 
(with  wnicli  it  is  partially  connected  by  a  valley  of  towards  400 
jards  in  length,)  and,  extending  northerly  three  degrees,  to 
•weep  N.E.,  E.,  S.E.,  then  southerly  in  140  E.  long,  to  a  point 
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nearly  opposite  the  place  of  commencing.  The  mountain  land 
above  alluded  to,  as  enclosed  by  Lake  Torrens,  consists  of  the 
Flinders  range,  which  runs  in  a  nearly  straight  and  unbroken 
line  or  belt  from  the  vicinity  of  Port  Augusta  north-easterly  to 
80°  40'  S.  lat.,  and  of  the  Pound  Range,  etc.,  a  series  of  detached 
peaks  or  spurs,  appearing  to  branch  off  in  all  directions  from 
the  northern  extremity  of  the  Flinders  Eange.  The  main  ob- 
ject of  these  explorations  seems  to  have  been  to  lay  open  new 
and  desirable  grazing  lands,  and  thus  to  direct  intelligently  the 
course  of  colonization.  Accordingly  Goyder,  who  made  the 
first  exploration  in  May  and  June,  especially  noted  vegetation, 
followed  the  course  of  streams,  fixed  the  position  of  fresh-water 
springs  or  pools,  and  when  he  reached  the  south  shore  of  the 
bend  of  Lake  Torrens  in  29°  13'  S.  lat.  joyfully  reports  it  "  as  an 
apparently  interminable  body  oi  fresh  water  flowing  with  a  de- 
cided current  towards  the  northwest."  He  describes  the  north 
shore,  as  seen  through  a  telescope,  as  covered  with  vegetation, 
and  yet  he  makes  no  mention  of  the  depth,  real  or  apparent,  of 
the  water.  As  we  shall  afterwards  see,  the  government  was 
misled  into  the  conclusion  that  this  portion  of  the  lake  was  nav- 
igable, and  that  it  might  be  made  the  highway  to  unexplored 
wealth  in  the  heart  of  the  continent.  Nor  was  this  the  only 
point  in  which  his  report  proved  an  unsafe  guide.  His  glowing 
pictures  of  the  fertilitv  of  large  portions  of  the  soil  were  based 
partly  on  near  at  hand  observations  during  the  most  favorable 
period  of  the  year  when  the  streams  were  ftdl,  and  partlv  also 
on  bird's-eye  views,  from. the  summits  of  mountains,  of  wide 
reaches  of  landscape  invested  with  the  deceitful  colors  of  the 
mirage, 

Freeling's  expedition,  undertaken  in  consequence  of  Goyder's 
report,  and  in  the  following  September,  was  chiefly  directed  to 
the  navigation  of  Lake  Torrens  from  the  point  where  Goyder 
had  observed  it  "  flowing  in  a  northwesterly  direction."  For  this 
purpose  he  was  provided  with  a  small  iron  boat  On  his  arrival 
at  the  above  named  point,  Freeling  to  his  surprise  found  the 
water  to  have  receded  more  than  half  a  mile.  The  soil  thus  laid 
bare  was  "  clay,  mixed  with  sand,  without  stones ;"  so  too  the 
shore  for  a  mile  inland,  bore  the  same  character,  but  arid  and 
cracked  into  fissures  by  the  heat  of  the  sun.  From  the  very 
slight  elevation  of  the  shore,  which  bore  the  appearance  of  sandy 
flats,  as  well  as  from  drift-wood  and  water-marks,  it  seemed 
probable  that  the  lake  had  already  receded  some  six  miles,  even 
at  the  time  of  Goyder's  visit.  Freeling  was  at  once  convinced 
that  the  lake  was  not  navigable,  but  he  resolved  not  to  return 
until  baffled  by  actual  experiment.  He  accordingly  made  three 
successive  attempts  to  reach  deep  water.  On  the  preliminary 
trial  he  waded  but  a  short  distance  out,  sank  ankle-deep  in  mud 
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overflowed  with  water  only  one  inch  deep.  He  then  had  the 
boat  brought,  and  this,  though  on  other  occasions  a  light  burden 
for  two  men,  was  now,  in  consequence  of  the  mud,  carried  with 
difficulty  by  six,  one  quarter  of  a  mile,  where  finding  only  two 
inches  of  water,  they  returned.  The  final  experiment  was  ex- 
tremely dangerous.  The  party  waded  knee-deep  through  viscid 
and  tenacious  mud,  three  miles  from  the  shore,  and  found  but 
six  inches  of  water.  They  were  much  fatigued  with  the  labor, 
and  under  constant  apprehension  at  every  step  of  sinking  in 
some  treacherous  quagmire,  and  were  rejoiced  at  their  "  good 
fortune  in  coming  upon  two  small  islands,  raised  but  little  above 
the  general  level,  where  they  rested  before  retracing  their  course." 
Two  of  the  party,  however,  more  courageous  than  the  rest, 
pushed  on  for  the  north  shore,  thinking  to  wade  across  the  lake. 
Their  hardihood  had  nearly  proved  fatal,  for  after  accomplishing 
about  two  miles  fiurther,  they  became  so  exhausted^  that  it  was 
only  by  the  utmost  labor  that  they  were  enabled  to  rejoin  their 
comrades.  They  reported  the  water  somewhat  deeper  and  the 
mud  slightly  more  yielding.  Thus  ended  the  expectations  of 
the  government  in  that  (juarter.  Freeling  pronounces  the  ap- 
pearance of  the  lake,  its  islands,  and  the  opposite  shore  as  seen 
Dy  Goyder  to  be  due  to  the  mirage. 

The  expedition  of  Stephen  Hack  in  the  summer  of  1857  from 
Streaky  Bay  to  Lake  Gairdner  and  its  vicinity,  has  proved  of 
fiu*  greater  practical  importance  than  either  of  the  two  already 
noticed.  "  The  new  grazing  lands  discovered  to  the  south  of 
Lake  Gairdner  comprise  an  area  of  more  than  4,500  square 
miles."  Hack  skirted  the  south  shore  of  this  great  lake,  but  for 
various  sufficient  reasons  he  was  obliged  to  discontinue  his  ex- 
plorations, and  he  returned  across  the  country  to  Port  Augusta. 
Mr.  Harris,  surveyor  to  the  expedition,  took  by  azimuth  obser- 
vations, combined  with  determinations  of  latituae,  the  position  of 
all  permanent  bodies  of  fresh  water,  and  of  the  mountains 
passed  on  the  route,  and  charted  the  outlines  of  the  lake-shore 
by  the  results  of  trigonometrical  measurements.  Mr.  Hack's 
original  intention  was  to  have  rounded  the  sourthemmost  bay  of 
Lake  Gtdrdner  and  ascertained  its  entire  outlines  upon  the  east 
He  thinks  there  is  reason  to  suspect  some  union  between  Lake 
Torrens  and  Lake  Gttirdner,  and  perhaps  that  they  are  one  and 
the  same  ^eat  expanse.  It  is  ninted  that  the  geographical 
notes  of  tEs  expedition  are  of  great  interest  and  importance, 
but  they  have  not  yet  come  to  hand.  Meanwhile  we  may  judge 
of  the  pressing  need  in  South  Australia  of  more  extended  pas- 
turage, by  the  &ct  that  within  one  week  after  Mr.  Hack's  return, 
n^otiations  were  pending  for  the  purchase  of  about  2000  of  the 
4,500  square  miles  of  meadow  land  newly  discovered  by  him. 
And  shortly  previous  to  this,  one  of  the  largest  proprietors  had 
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been  compelled  to  send  a  herd  of  his  cattle  to  New  South 
Wales  to  graze. 

An  expedition  in  charge  of  Mr.  Swinden  to  explore  the  region 
to  the  west  of  Lake  Torrens  left  Port  Augusta  in  August,  1857 ; 
but  the  notes  we  have  of  it  are  short  and  unsatisfactory,  amount- 
ing to  little  more  than  the  bare  mention  of  distances  between 
one  creek,  pool,  or  spring,  and  another,  and  of  the  character  of 
the  water  in  each,  whether  brackish  or  fresh.  The  great  num- 
ber of  such  bodies  of  water,  and  their  nearness  to  each  other, 
have  excited  much  interest  respecting  this  region,  and  the  reader 
will  doubtless  be  pleased  to  learn  that  a  stronglv  equipped  expe- 
dition is  probably  now  on  the  ground,  and  that  the  vigorous 
prosecution  of  the  instructions  which  Mr.  B.  Herschell  Babbage, 
Its  leader,  received  from  the  government  in  February,  1858,  will 
soon  result  in  an  accurate  knowledge  of  this  now  unknown  ter- 
ritory. We  may  add  that  there  are  accompanying  this  expedi- 
tion, not  only  a  surveyor,  but  a  chemist  and  a  botanist. 

Height  of  the  Himalayan  Peaks. — The  survey,  now  in 
progress  in  Caschmir  and  Thibet,  under  the  direction  of  Col.  A. 
S.  * W  augh,  has  lately  determined  the  height  of  one  of  the  peaks 
of  Kara-Korum,  and  ascertained  it  to  be  27,928  English  feet, 
more  than  1000  feet  above  the  Dhauladri,  and  therefore  the  third 
in  height  of  all  the  peaks  in  the  world  yet  measured. 

The  following  measurements  are  given  for  the  highest  Hima- 
layan peaks : 

Mount  Everest 29,002  English  feet 

Kintschindjunga 28,156 

Kara-Korum 27,928 

Dhaulagiri 26,826 

Tschumalari 23,946 

Guyot's  Physical  Tables. — Upon  another  page  of  this  num- 
ber a  detailed  account  is  given  of  the  Meteorological  tod  Phys- 
ical Tables,  prepared  with  the  greatest  care,  by  Prof  Arnold 
Guyot,  of  which  a  second  enlarged  edition  has  recently  been 
published  (Washington,  Smithsonian  Institution,  1858).  We 
allude  to  the  subject  here  for  the  sake  of  calling  the  attention 
of  those  who  are  interested  in  geographical  investigation,  to  a 
variety  of  tables  which  they  will  find  of  great  convenience  and 
value.  D.  c.  G. 

Yale  College  Library,  Dec  4,  1868. 
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Art.  XL — Biographical  Notice  of  Dean  Conybeare  and  Alcide 
D^Orbigny;  by  Major  General  Portixxjk,  President  of  the 
Geological  Society  of  London.* 

1.  Dean  Conybeare. 

It  has  been  justly  said  of  Dean  Conybeare  that  he  was  one  of 
a  race  of  clergymen,  and  those,  men  of  intellectual  eminence. 
His  grandfather  was  Dean  of  Christchurch  and  Bishop  of  Bristol, 
the  friend  of  Bishop  Berkely,  and  the  author  of  a  work  distin- 
guished even  in  an  age  of  deep  thinkers  and  profound  theolo- 
gians, entitled,  "The  Defence  of  Eevealed  Keligion."  The 
Bishop's  only  son.  Dr.  Willian  Conybeare,  Rector  of  Bishopsgate, 
left  behind  him  two  sons,  both  of  whom  were  eminent  men. 
The  elder,  John  Josias,  Vicar  of  Bath  Easton,  was  an  accom- 
plished scholar,  no  inconsiderable  chemist,  a  sound  geologist, 
and  filled  with  credit  the  University  offices  of  Professor  of 
Poetry  and  of  Anglo-Saxon,  as  well  as  that  of  Bampton  Lecturer : 
he  promoted  the  revival  of  Saxon  literature,  and  left  behind 
him,  on  his  death  in  early  life,  a  volume  of  translations  which  it 
was  his  brother^s  office  to  complete  and  edit.  That  brother,  the 
second  son  of  Dr.  William  Conybeare,  was  the  illustrious  object 
of  this  notice,  William  Daniel  Conybeare :  he  was  born  in  June 
1787,  and  in  due  time  sent  to  Westminister  School,  where  he 
received  his  early  education.  From  Westminister  he  proceeded 
to  Oxford,  and  entered  Christ  Church  in  the  same  year  as  his 
fellow  collegian  Sir  Kobert  Peel,  taking  a  first  class  in  classics, . 
in  which  he  was  classed  with  Sir  Eobert,  and  a  second  class  in 
mathematics,  in  which  he  was  classed  with  Archbishop  Whately. 
Until  he  took  his  M.A.  degree,  he  continued  to  reside  at  the 
University,  pursuing  various  studies,  and  assisting  bv.his  exer- 
tions to  lay  the  foundation  of  geology,  which  was  then  only  a 
rising  science.  At  the  early  portion  of  the  present  century,  an 
indifference,  such  as  we  can  now  scarcely  understand,  as  to  the 
cultivation  of  the  natural  sciences  prevailed  at  Oxford ;  but,  in 
the  midst  of  the  consequent  general  neglect,  a  small  band  of 
individuals,  residents  of  the  University,  were  united  in  the  effort 
to  keep  alive  a  taste  for  at  least  one  branch  of  natural  science, 
and  succeeded  in  enlisting  others  in  its  cause. 

The  first  lectures  given  at  Oxford  on  Mineralogy,  which  was 
then  as  a  study  not  accurately  distinguished  from  Geology,  were, 
it  is  believed,  those  delivered  by  Sir  Christopher  Pegge,  then 
Eegius  Professor  of  Medicine ;  and  although  it  may  not  be  possi- 
ble, either  from  written  records  or  from  the  personal  testimony 

*  From  the  AmuTcrsary  Address  of  the  President  of  the  Geological  Society  of 
London,  Feb.  19, 1868.    Quart  Jour.  Geol.  Soo,  vol.  xiv,  Part  8. 
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of  any  one  now  living,  to  form  an  accurate  opinion  of  the 
merits  of  those  lectures,  it  may  be  fSsdrly  assumed  that  they  were 
not  destitute  of  attractiveness,  as  the  same  individual  delivered 
long  afterwards  lectures  on  Anatomy,  remarkable  for  an  ele- 
gance and  a  fluency  of  diction  which  have  caused  them  to  con- 
tinue fresh  in  the  recollection  of  many.  Sir  Christopher  Pegge 
was  succeeded  by  Dr.  Kidd,  who  for  several  years  gave  courses 
of  lectures  at  Oxford  on  both  the  allied  sciences.  Mineralogy  and 
Geolog;y,  and  collected  around  him  a  knot  of  persons  interested 
in  similar  pursuits,  who  formed  themselves  into  a  little  club  of 
Oxford  Geologists.  This  club  included  amongst  its  members  the 
late  Dr.  Buckland,  the  two  brothers  Conybeare,  the  late  Eev. 
Philip  Serle,  of  Trinity  College,  afterwards  Rector  of  Addington, 
Oxford,  and  many  others,  who,  though  less  vigorously  devoting 
themselves  to  geological  research,  were  still,  from  their  eminent 
qualities  and  high  character,  most  instrumental  in  keeping  alive 
tne  growing  interest  for  the  new  science,  and  in  raising  the  char- 
acter of  the  club  so  high,  that  some  of  the  early  members  of  the 
Geological  Society  of  London,  then  in  its  infancy,  amongst  whom 
were  the  late  Mr.  Greenough  and  the  present  patriarch  of  our 
science,  Dr.  Fitton,  were  in  the  habit  of  paying  an  annual  visit 
in  Whitsunweek  to  the  University,  in  order  to  explore,  under 
the  ffuidance  of  the  geologists  of  Oxford,  the  physical  structure 
of  tne  rocks  in  its  neighborhood ;  whilst,  on  their  part,  they 
thus  judiciously  enlisted  local  inquirers  in  the  service  of  general 
geology. 

The  venerable  Principal  of  Magdalen  College,  Dr.  Macbride, 
is  the  ouly  survivor  at  Oxford,  of  this  memorable  club,  and  he 
preserves  at  an  advanced  age  the  vigor  of  his  feculties,  and  ex- 
hibits all  his  former  interest  in  the  progress  of  learning  and  of 
science;  but  of  non-residents,  there  still  survive  Archdeacon 
Hony,  now  Prebendary  of  Sarum,  and  Mr.  Philip  Duncan,  who 
now  resides  at  Bath :  the  latter  and  his  brother,  Mr.  John  Grant, 
were  Fellows  of  New  College,  were  honored  by  the  degree  of 
D.C.L.,  and  were  remarkable  not  only  for  their  love  of  natural 
history,  but  for  their  zealous  support  of  every  philanthropic  and 
scientific  object.  The  Eev.  William  D.  Conybeare  was,  how- 
ever, in  the  first  rank  of  this  little  body,  and  stood  so  high  in 
the  estimation  of  all  its  members,  that  Dr.  Buckland,  when  first 
lecturing  as  the  successor  to  Dr.  Kidd,  expressed  in  the  warmest 
terms  his  sense  of  the  obligations  he  owed  to  him  for  the  infor- 
mation he  had  imparted  on  points  relating  to  geology,  and  his 
Eersuasion  that  it  would  not  have  been  fitting  for  him  to  offer 
imself  to  fill  the  oflSce  of  lecturer  on  that  subject,  had  Mr. 
Conybeare  been  desirous  to  occupy  it.  Let  me  add  here,  that 
another  equally  eminent  individual,  the  founder  of  the  new 
school  of  geology  at  Cambridge,  as  Dr.  Buckland  was  of  that  of 
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Oxford,  has  assured  me,  with  a  similar  frankness,  so  character* 
istic  of  Prof  Sedgwick,  that  he  too  looked  upon  Dean  Con  jbeare 
as  his  early  master  in  geology* 

In  1814  Mr.  Conybeare  married,  and  retired  from  the  tfniver* 
sity,  the  scene  of  his  early  triumphs,  to  undertake  the  quiet  work 
of  a  country  curacy,  and  nine  years  afterwards  removed  to  the 
vicarage  of  Sully  in  Glamorganshire,  on  the  presentation  of  the 
late  Evan  Thomas,  Esq.,  his  brother-in-law ;  but,  whilst  holding 
the  curacy  of  Banbury  and  Lectureship  of  Brislington,  near 
Bristol,  he  was  mainly  instrumental,  in  conjunction  with  Sir 
Henry  DelaBeche,  in  founding  the  Bristol  Philosophical  Institu- 
tion and  Museum,  and  it  was  at  that  time  he  received  a  visit 
from  the  great  French  geologists,  M*  Elie  de  Beaumont  and  M* 
Dufr^noy,  who  came  for  the  purpose  of  acquiring  a  knowledge 
of  the  secondary  rocks  of  England,  as  a  standard  of  reference 
for  those  of  France ;  and  he  so  deeply  impressed  them,  whilst 
acting  as  their  companion  and  guide  in  an  exploration  of  the 
neighborhood,  with  a  sense  of  his  geological  knowledge,  that  they 
were  prepared  on  their  return  to  cooperate  with  Cuvier  in  ob- 
taining the  election  of  Mr.  Conybeare  as  a  corresponding  mem- 
ber of  the  Institute  for  Greology*  Nor  must  it  be  supposed  that 
this  excellent  man  neglected  his  sacred  duties  whilst  storing  his 
mind  with  the  richest  treasures  of  geological  research,  as  it  was 
during  his  residence  at  Sally  that  he  delivered,  gratuitously,  ^t 
the  request  of  his  friend  Dr.  Prichard,  a  course  of  theological 
lectures  at  Bristol  College,  of  which  institution  he  had  become 
a  visitor. 

In  1836  he  left  Sully  and  went  to  Devonshire,  having  present- 
ed himself  to  his  family  living  of  Axminster,  and,  whilst  there, 
preached,  at  the  request  of  the  authorities  of  the  University  of 
Oxford,  the  Bampton  Lecture  for  1839*  The  living  of  Axnains- 
ter  he  resigned  after  a  few  years,  on  being  called  by  his  friend 
Bishop  Copleston  to  the  care  of  the  Cathedral  of  Llandaff.  Here 
he  continued  zealously  to  carry  on  the  good  work  of  restoration 
which  had  been  commenced  by  his  predecessor  Dean  Bruce 
Knight ;  and,  as  at  all  times  in  his  life,  he  was  ever  ready  to 
distribute  the  rich  and  varied  stores  of  his  mind  for  the  benefit 
of  his  fellow-men  in  whatsoever  station  of  life  they  might  have 
been.  This  venerable,  much-loved  man,  and  admired  philoso- 
pher, left  Llandaff  to  attend  the  death-bed  of  his  eldest  son,  and, 
whilst  pausing  in  his  return  at  the  house  of  another  son,  was 
stricken  with  pulmonary  apoplexy,  and  died  on  the  morning  of 
the  12th  of  August,  after  an  illness  of  only  three  hours,  in  the 
71st  year  of  his  age* 

Such  is  the  general  picture  of  the  life  of  a  truly  estimable 
man ;  and  I  shall  now  add  to  it  a  very  brief  notice  of  his  most 
characteristic  works,  premising,  however,  that,  even  before  the 
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peace  of  1815  had  opened  the  Continent  to  British  geologists, 
Mr.  Convbeare  had  formed,  from  the  imperfect  data  then  within 
his  reach,  a  sound  opinion  as  to  the  identity  of  the  Jura  lime- 
stone with  the  oolitic  formations  of  England,  an  anticipation 
which  he  had  afterwards  the  gratification,  in  conjunction  with  Dr. 
Buckland  and  Mr.  Greenougn,  of  verifying.  The  versatility  of 
the  genius  of  Dean  Conybeare  led  him  to  examine  and  describe 
the  lesser  points  conncctoil  with  organic  remains,  as  well  as  the 
greater;  a  circumstance  in  which  he  strongly  resembled  his 
friend  and  fellow-laborer.  Dr.  Buckland.  For  an  exemplification 
of  this  peculiarity  of  his  mind,  I  shall  refer  to  his  paper  pub- 
lished in  the  year  1844,  in  the  second  volume  of  the  Transac- 
tions of  the  Societv,  and  therefore  one  of  his  early  contributions 
to  pateontological  science.  It  was  entitled,  "  On  the  Origin  of 
a  remarkable  Class  of  Organic  Impressions  occurring  in  nodules 
of  flint."  Mr.  Parkinson  had  described  them  as  "small  round 
compressed  bodies,  not  exceeding  the  eighth  of  an  inch  in  their 
longest  diameters,  and  horizonttuly  disposed,  connected  by  pro- 
cesses nearly  of  the  fineness  of  a  hair,  which  pass  from  different 
parts  of  each  of  these  bodies,  and  are  attached  to  the  surround- 
ing ones ;  the  whole  of  these  bodies  being  thus  held  in  connex- 
ion." Mr.  Parkinson  considered  that  these  bodies  were  the 
works  of  polyps,  and  he  therefore  classed  them  with  corals  of 
some  unknown  genera ;  and  Dr.  Buckland,  who  had  directed  his 
attention  to  them  simultaneously  with  Mr.  Conybeare,  consid- 
ered that  the  moulds  in  which  the  siliceous  casts  had  been 
formed  were  the  work  of  parasitic  insects,  the  thin  hair-like  ap- 
pendages having  been  the  passages  of  entry  first  made  by  the 
insects,  and  the  larger  flattened  bodies  the  cavities  afterwards 
excavated,  the  object  of  the  excavation  having  of  course  been 
to  obtain  nourishment  from  the  body  thus  eaten  into,  whether  a 
shell  or  any  other.  This  observation  of  Dr.  Buckland  was  com- 
municated to  Mr.  Conybeare,  but  not  until  he  had  completed  his 
own  researches,  and  arrived  at  the  same  virtual  conclusion, — 
namely,  that  "these  cellules  were  the  works  of  animalcules 
preying  on  shells  and  on  the  vermes  inhabiting  them."  In  arriv- 
ing at  this  conclusion,  Mr.  Conybeare  was  guided  by  the  exami- 
nation of  various  fragments  of  shells,  still  preserved  in  contact 
with  the  siliceous  matter  which  had  subsequently  been  infiltrated 
into  the  cavities  produced  by  the  boring  animal.  These  appear 
to  have  been  portions  of  shells  distinguished  by  a  striated  text- 
ure, and  were  stated  by  Mr.  Conybeare  to  resemble  in  structure 
the  recent  Pinna  marina,  as  the  genus  Inoceramus  does ;  but  in 
addition  to  these,  Mr.  Conybeare  found  them  connected  with 
other  shells,  and  even  with  an  Echinus  and  Belemmte,  Though 
Mr.  Conybeare  spoke  with  diflidence  of  his  having  brou^t 
before  the  Society  a  paper  on  such  minute  palaeontology,  it  cannot 
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be  doubted  that  the  interest  connected  with  the  discovery  of  the 
existence  and  workings  of  minute  marine  animals  at  so  remote 
an  epoch  is  of  a  very  high  order.  The  flints  and  other  siliceous 
deposits  of  the  chalk  and  other  geological  epochs,  have  indeed 
been  striking  examples  of  the  eflfect  of  judicious  investigation  in 
rendering  the  most  obscure  objects  the  means  of  throwing  light 
upon  natural  phenomena. 

Mr.  Conybeiare  was  folly  aware  of  the  necessity  of  studying 
physical  as  well  as  organic  phenomena  in  connexion  with  geo- 
logical science;  and  it  is  truly  surprising  how  often  the  intimate 
connexion  of  the  physical  geography  of  remote  epochs  with 
their  natural  history  is  overlook^  His  description  of  the  land- 
slip which  occurred  on  the  coast  of  Culverhole  Point,  near 
Axmouth,  in  December  1889,  was  ably  illustrated  by  a  series  of 
Uthographic  plates  from  the  drawings  of  the  present  Lieut. 
Colonel  l>awson;  and  the  magnitude  of  the  results  was  well  ex- 
pressed  by  the  following  words :  "  Although  this  convulsion  can 
only  be  ascribed  to  the  less  dignified  agency  of  the  land-springs 
constantly  undermining  the  sub-strata,  yet,  in  the  grandeur  of 
the  disturbances  it  has  occasioned,  it  fiir  exceeds  the  ravages  of 
the  earthquakes  of  Calabria,  and  almost  rivals  the  vast  volcanic 
fissures  of  the  Val  del  Bove  on  the  flanks  of  Etna."  Without 
doubt  these  phenomena  are  very  striking  and  interesting  in 
themselves :  but  they  become  still  more  so  when  we  reflect  as 
Mr.  Robert  Mallet  has  taught  us  to  do,  that  they  ought  not  to  be 
confined  to  the  existing  epoch  alone,  but  should  be  sought  for  in 
the  stony  records  of  past  ages.  The  paper  on  the  Hydrographi- 
cal  Basin  of  the  Thames,  written  with  a  view  to  determine  the 
causes  which  had  operated  in  forming  the  Valleys  of  the  Thames 
and  its  tributary  streams,  is  equally  valuable  as  tending  to  main- 
tain the  value  of  attending  to  physical  geography  in  geological 
investigations.  His  examination,  also,  of  the  Theory  of  Moun- 
tain chains,  then  recently  propounded  by  M.  Elie  de  Beaumont, 
as  well  as  his  remarks  on  the  phenomena  of  geology  which 
most  directly  bear  on  theoretical  speculations,  are  proofe  of  the 
truly  philosophical  and  enlarged  view  he  took  of  his  favorite 
science. 

In  noticing  the  works  of  Dr.  Buckland,  I  have  already  de- 
tailed the  importance  of  the  paper  which  was  compiled  by  him 
in  conjunction  with  Mr.  Conybeare,  on  the  Bristol  and  South 
Welsh  Coal-fields ;  one,  as  I  then  observed,  of  those  elaborate 
and  comprehensive  papers  which  were  the  fitting  work  of  the 
first  pioneers  of  geological  science,  and  the  difficultv  of  which 
can  scarcely  be  appreciated  in  these  times  when  the  foundations 
of  the  science  have  been  fairly  laid,  and  geologists  have  only  to 
improve  or  correct  the  details.  His  remarks  on  the  sections  of 
the  Antrim  and  Deny  coast  were  also  a  conjoint  work,  and  of 
much  interest 
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Another  and  equally  remarkable  work  was  that  undertaken  in 
conjunction  with  the  late  Mr.  William  Philips,  namely,  the 
"  Outlines  of  the  Geology  of  England  and  Wales,"  as  it  may  be 
considered  the  first  systematic  work  on  the  subject;  and,  though 
geology  has  been  since  more  specialized  and  studied  in  minuter 
aetaiJ,  this  work  will  always  be  regarded  as  a  striking  proof  of 
the  ability  and  knowledge  of  the  authors. 

It  was,  however,  in  1821  (April  6)  that  Mr.  Conybeare  com- 
municated to  the  Society  that  remarkable  Palaeontological  paper 
which  excited  so  much  interest  at  the  time,  and  established  in 
the  most  satisfactory  manner  the  propriety  of  establishing  a  new 
genus  of  Beptilia,  forming  an  intermediate  link  between  the 
ichthyosaurus  and  Crocodile,  to  which  Mr.  Conybeare  gave  the 
name  of  Plesiosaurus, 

The  discovery  of  immense  vertebrae  of  oviparous  quadrupeds 
in  the  Lias  near  Bristol  had  attracted  the  attention  oi  Mr,  Cony* 
beare,  who  quickly  recognized  the  difference  between  those 
belonging  to  the  Tcnthyosaurus  and  others,  which  evidently  in  his 
opinion  were  portions  of  a  different  animal.  With  a  singular 
acumen  and  rare  sagacitv,  he  placed  the  detached  vertebrae  in 
their  proper  position,  ana  finally  established  his  new  genus,  for 
which  he  adopted  the  name  Plesiosaurus^  as  expressing  its  near 
approach  to  the  order  Lacerta. 

For  the  whole  group  of  animals  which'  approximate,  on  the 
one  band,  to  the  crocodiles  in  general  organization,  and  yet  have 
been  provided  with  such  specinc  organs  as  were  necessary  to  ena' 
ble  them  to  live,  at  least-  principally,  in  the  sea,  Mr,  Conybeare 
proposed  the  name  EnaHosauri^  as  a  classic  appellation  for  the 
whole  order ;  and  he  observes  of  the  genera  composing  it,  that 
even  the  Ichthyosaurus^  which  recedes  most  widely  from  the  fbrma 
of  the  Lizard  family,  and  approaches  nearest  to  those  of  fishes, 
exhibits  in  its  osteology  a  beautiful  series  of  analogies  with  that 
of  the  crocodile,  and  which  widely  remove  it  from  fishes. 

In  this  paper  he  then  described  in  the  minutest  detail  the 
osteology  of  the  Ichthyosaurus^  and  exhibited  a  knowledge  of 
anatomy  which  excited  the  admiration  of  every  one.  He  then 
examined  with  e(jual  care  the  relics  of  the  new  genus,  which, 
although  at  that  time  not  complete,  were  sufficient  to  enable  Mr, 
Conybeare  to  conclude  that  the  vertebral  column  recedes  from 
that  of  the  Ichthyosaurus  in  all  the  points  in  which  the  latter  ap» 
preaches  to  the  fishy  structure,  and  that  the  invertebral  sub* 
stance  must  have  been  disposed  much  as  in  Cetacea ;  and  that, 
from  the  locking  together  of  the  articulating  processes,  it  must 
have  had  much  less  flexibility  than  in  the  Ichthyosaurus  or  in 
fishes.  In  examining  also  such  portions  of  the  paddles  as  could 
be  arranged  in  order,  he  comes  to  a  similar  conclusion  in  another 
direction,  namely,  that  the  paddles  of  the  Plesiosaurus  are  inter- 
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mediate  in  character  between  those  of  the  Ichthyosaurus  and  the 
Sea-turtles;  and  thus  in  every  respect  he  laid  a  sound  founda- 
tion for  his  new  genus. 

It  is  to  be  remarked  that  this  paper  was  riven  as  the  joint 
DTod  action  of  Mr.  Conybeare  and  Sir  Henry  DelaBeche,  to  whom 
Mr.  CJonybeare  most  liberally  ascribed  a  full  share  of  the  merit 
of  the  discovery ;  bat,  allowing  Sir  Henry  every  praise  for  his 
assistance  in  that  discovery  and  in  all  the  geological  details,  I 
believe  the  sagacity  and  skul  exhibited  in  the  osteological  details 
and  reasonings  have  always  been  ascribed  to  Mr.  Conybeare. 

In  a  second  paper,  read  May  8, 1822,  Mr.  Conybeare  was  en- 
abled to  describe  much  more  fiilly  all  the  relations  of  the  genera 
Ichthyosaurus  and  Plesiosaurus,  from  the  discovery  of  other  re- 
mainSj  both  of  the  Ichthyosaurus  and  Plesiosaurus,  by  his  coadjutor 
Sir  Henry  DelaBeche.  A  very  minute  examination  of  the  teeth, 
especially,  enabled  him  to  point  out  that  those  of  the  Icthyo- 
saurus  were  more  intimately  related  to  the  teeth  of  the  crocomle 
tfian  to  those  of  other  Lacertoe  (an  opinion  then  at  variance  with 
the  opinions  of  some  anatomists),  whilst  at  the  same  time,  in 
other  respects,  the  analogy  was  in  the  other  direction,  for  Cony- 
beare observes,  "  in  pursuing,  however,  the  history  of  the  teeth 
of  the  Ichthyosaurus  to  the  last  stage,  we  quit  these  analogies  with 
the  crocodile,  and  arrive  at  another  point  wherein  the  Ichthyosau- 
rus resembles  the  other  Laoertce^  in  common  with  many  of  the 
Mammaita:  this  is  the  gradual  obliteration  of  the  interior  cavity 
in  old  age,  by  the  ossification  of  the  pulpy  nucleus."  In  con- 
junction with  Sir  H  DelaBeche  he  brought  up  the  number  of 
specieB  to  four,  determined  from  the  teeth;  and  in  his  further 
consideration  of  the  genus  it  is  right  to  notice  the  following  re- 
marks, proceeding  from  him  after  noticing  a  difference  in  one 
character  of  the  fossil  crocodile,  when  compared  with  the  recent, 
as  stated  by  Cuvier: — "I  am  persuaded  from  every  circum- 
stance, that  a  much  nearer  approximation  to  the  structure  of  the 
older  lacertian  genera  will  be  found  in  the  fossil  than  in  the  re- 
cent crocodiles :  interesting  links  in  the  chain  of  Saurian  ani- 
mals will  be  thus  supplied,  and  it  will  probably  be  found  that 
many  of  the  points  in  which  the  Ichthyosaurus  differs  from  the 
recent  type  are  only  instances  of  its  affreement  with  the  fossil." 

The  researches  of  Sir  H  DelaBeche  had  not  at  this  time  led  to 
the  discovery  of  a  complete  skeleton  of  the  new  genus  Plesio- 
saurus;  but  additional  portions  of  it  were  found,  including  a 
very  perfect  dental  bone  of  the  lower  jaw,  whilst  a  tolerably 
perfect  head  was  discovered  by  Mr.  Thomas  Clarke  in  the  Lias 
of  Street,  near  Glastonbury. 

The  investigation  of  these  new  relics  of  the  Plesiosaurus  led 
Mr.  Conybeare  to  the  following  conclusion:  **0n  the  whole 
then,  tiie  manner  in  which  tiie  ribs  of  the  Plesiosaurus  articulate 
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throughout,  by  a  single  head,  to  the  extremity  of  the  transverse 
processes  of  the  vertebrae  only,  the  structure  of  the  humero- 
sternal  parts,  and  the  characters  derived  from  the  head,  approxi- 
mate this  animal  most  nearly  to  the  Lacertce.  By  its  teeth,  on 
the  other  hand,  it  is  allied  to"  the  crocodile ;  while  its  small  nos- 
trils and  multarticulate  paddles  are  features  in  which  it  resem- 
bles the  Ichthyosaurus^  This  able  paper  he  concluded  with 
words  characteristic  of  his  natural  modesty,  after  pointinff  out 
the  difficulty  of  rendering  anatomical  details  at  once  scientihcally 
accurate  and  yet  attractive  to  a  general  audience :  "  I  need  not 
add  how  much  these  difficulties  will  be  increased  in  the  hands 
of  a  writer  who  must  acknowledge  that,  while  intruding  on  the 
province  of  the  comparative  anatomist,  he  stands  on  foreign 
ground,  and,  using  almost  a  foreign  language,  is  frequently 
driven  to  adopt  an  awkward  periphrasis,  where  a  single  word  from 
thepen  of  a  master  would  probably  have  been  sufficient." 

However  some  may  at  the  time  have  been  inclined  to  throw 
doubts  upon  the  deductions  of  Conybeare,  the  ability  and  accu- 
rate discrimination  of  the  author  were  publicly  recognized  by 
the  great  Cuvier,  who  hastened  to  advocate  his  admission  to  the 
French  Academy  as  a  Corresponding  Member  for  the  science  of 
Geology;  and  I  am  sure  that  all  living  palaeontologists  will 
follow  the  example  of  the  late  well-known,  and  at  that  time  so 
highly  respected,  Mr.  Clift,  in  recognizing  the  great  merits  of 
Dean  Conybeare,  and  considering  him  one  of  the  principal 
founders  of  the  science  in  this  country. 

At  the  present  moment  it  would  be  tedious  and  unnecessary 
to  pass  in  review  the  whole  of  the  long  series  of  Mr.  Conybeare  s 
geological  works,  nineteen  in  number ;  and  I  shall  point  your 
attention  therefore  solely  to  that  able  "  Eeport  on  the  Progress, 
Actual  State,  and  Ulterior  Prospects  of  Geological  Science," 
which  he  presented  to  the  British  Association  m  1832,  at  its 
meeting  in  Oxford,  in  which  he  treats  the  subject  with  the  com- 
bined powers  of  the  scholar  and  man  of  science,  pointing  out 
the  remarkable  analogy  in  the  views  of  Leibnitz  to  those  of 
many  modern  speculators  on  physical  geology ;  the  opinions  of 
Hooke  in  respect  to  the  hypothesis  of  the  elevation  of  our  con- 
tinents by  volcanic  agency ;  the  masterly  observations  of  Smith, 
first  made  known  in  1799,  which,  although  not  the  first  to  origi- 
nate the  doctrine  of  a  regular  distribution  of  organic  remains, 
yet  reduced  to  certainty  and  order  what  had  been  before  vague 
and  conjectural ;  the  gradual  rise  of  the  Tertiary  Geology  from 
its  foundation  in  the  admirable  *'  Memoir  on  the  Basin  ofFaris," 
by  Cuvier  and  Brongniart,  published  in  1811 ;  the  establishment 
of  the  Geological  Society  in  1808,  and  the  labors  of  all  the  great 
men  connected  with  it,  including,  amongst  many  others,  Green- 
ough,  Buckland,  Sedgwick,  Fitton,  Murcmson,  DelaBeche;  Phil- 
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lips,  Scrope,  Daubeny,  and  Lyell,  together  with  those  of  foreign 
geolc^sts,  including  the  great  Von  Buch  and  Bou^.  That  Kq- 
port  alone  is  sufficient  to  prove  his  masterly  acquaintance  with 
the  history  of  his  favorite  science,  and  with  all  its  bearings, 
whilst  it  marks  the  liberal  spirit  with  which  he  entered  into  all 
geological  inquiries.  The  advance  of  geology  since  that  Keport 
nas  been  enormous;  and,  if  a  period  of  twenty  years  from  the 
publication  of  Cuvier  and  Brongniart  had  done  so  much  in 
raising  Tertiarv  Geology  to  a  high  position,  may.  we  not  say  that 
the  result  of  the  next  twenty-five  years  has  been  still  more  re- 
markable, and  has  richly  rewarded  the  continued  and  judicious 
researches  of  some  of  our  most  distinguished  geologists,  such  as 
Lyell,  Forbes,  Prestwich,  and  Austen,  whilst  the  elevation  to 
which  the  Silurian  system  has  arrived  by  the  persevering  exer- 
tions of  Murchison  is  a  monument  of  progress  which  we  can 
scarcely  hope  will  be  equalled  in  that  peculiar  branch  of  geology 
in  ftiture  times. 

The  zeal  of  Dean  Conybeare  for  geology  never  forsook  him ; 
and  when  obliged  to  visit  Madeira  on  account  of  the  health  of 
his  youngest  son,  ho  visited  the  Peak  of  Teneriflfe,  and  studied 
the  other  volcanic  phenomena  of  the  neighboring  islands.  How 
deeply  must  we  regret  that  his  last  days  were  embittered  by 
sorrow  for  the  deatn  of  another  son,  from  whose  funeral  he  was 
returning  at  the  time  of  his  death  I  But  so  excellent  a  man, 
prepared  for  death  by  the  strict  performance  of  every  Christian 
duty  during  life,  requires  not  the  commiseration  of  those  who 
survive  him ;  although  all  who  recollect  his  air  of  gravity  and 
of  sincerity,  which  always  made  his  words  effective  in  command- 
ing attention  and  respect,  and  in  bringing  home  conviction  to 
the  minds  of  his  hearers,  must  feel  how  heavy  a  loss  we  have 
experienced. 

2.  Alcide  D'Orbigny. 

Alcide  D'Orbigny,  Professor  of  Palaeontology  at  the  Museum 
of  Natural  History  in  the  Jardin  des  Plantes,  was  remarkable 
for  the  vast  magnitude,  as  well  as  for  the  interesting  character 
of  his  palseontological  works,  intended  as  thev  were  to  embrace 
the  whole  field  of  geology  in  France,  and,  of  course,  compara- 
tively to  notice  the  relations  of  the  ancient  inhabitants  of  all 
portions  of  the  earth  whilst  describing  those  of  his  native  coun- 
try. Mr.  D'Orbigny  was  born  at  Couezon  (Loire  InfiSrieure), 
and  was,  in  succession.  Travelling  Naturalist  for  the  Museum  of 
Natural  History,  Secretary  of  the  Natural  History  Society, 
Member  of  the  Central  Commission  of  the  Geographical  Societv, 
Assistant  of  M.  Cordier  in  the  Geological  Course,  and  latterly 
occupant  of  the  chair  of  Palaeontology  which  had  been  created 
expressly  for  him.    He  was  a  Knight  of  the  Legion  of  Honor. 
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Mr.  D'Orbigny  commenced  in  1826  his  travels  for  the  Mu- 
seum, under  the  auspices  of  the  government.  As  a  student  at 
Eochelle,  D'Orbigny  passed  his  earlier  years  on  the  sea-shore, 
and  employed  much  of  his  time  in  examining  the  natural  pro- 
ductions thrown  ashore  by  the  waves.  Before  he  had  attained 
the  age  of  twenty-two,  he  presented  to  the  Academy  a  work 
which  was  attenaed  with  great  success,  as  the  committee  ap- 
.  pointed  to  examine  it  reported  that,  from  the  great  number  of 
new  species  he  had  made  known,  he  deserved  to  be  placed  in 
the  first  rank  of  original  observers.  In  1826  he  proceeded,  as 
Travelling  Naturalist  for  the  Museum,  on  a  voyage  to  South 
America,  where  he  explored,  with  equal  perseverance,  courage, 
knowledge,  and  success,  Brazil,  Buenos  Ayres,  the  frontiers  of 
Patagonia,  and  the  Republics  of  Chili  and  Bolivia,  from  the 
shore  of  the  Pacific  Ocean  to  the  centre  of  the  continent :  he 
afterwards  went  through  the  Republic  of  Peru,  and,  when  he 
returned  to  France,  had  visited  all  that  portion  of  the  earth  from 
the  11th  to  the  12th  degree  of  latitude,  and  from  the  Pacific  to 
the  Atlantic  Ocean. 

As  the  product  of  this  voyage,  Mr.  D'Orbigny  brought  home 
most  extensive  collections  and  manuscripts,  numerous  drawings 
of  objects  of  natural  history,  and  every tning  necessary  to  illus- 
trate the  geography,  the  languages,  the  ethnology,  and  archaeol- 
ogy of  this  part  of  America:  historical  manuscripts,  thirty-six 
vocabularies  of  the  American  language,  a  collection  of  animals 
containing  7000  species,  of  which  many  were  new,  and  one  of 
about  2300  species  of  plants,  as  well  as  much  information  re- 
specting the  geology  of  the  countries  he  visited,  were  amongst 
the  results  of  his  labors,  and  were  embodied  in  the  great  work 
entitled,  "  Voyage  dans  T Am^rique  du  Sud,"  published  under 
the  sanction  of  the  Minister  of  Public  Instruction.  He  also 
superintended  the  publication  of  another  work,  "  Voyage  pitto- 
resque  dans  les  deux  Am^riques ;"  and  his  labors  were  apprecia- 
ted oy  the  Geographical  Society  of  France,  which  awarded  him 
its  annual  prize  in  1836.  As  an  active,  intrepid,  and  persever- 
ing traveller,  he  had  thus  made  his  way  over  an  immense  extent 
of  country,  from  Brazil  and  Peru  to  Patagonia,  in  eight  succes- 
sive years,  sometimes  navigating  previously  unknown  rivers, 
sometimes  penetrating  virgin  forests,  resting  on  the  loftiest  pla- 
teaux of  the  Andes,  or  in  the  plains  of  Patagonia,  frequently 
finding  himself  amongst  contending  tribes,  and  being  obliged  to 
take  part  in  their  conflicts. 

Alcide  D'Orbigny,  who  had  thus  studied  nature  under  all 
its  varied  forms,  now  devoted  himself  to  a  task  not  less  deserv- 
ing of  the  admiration  of  posterity,  as  he  thenceforth  consecrated 
his  life  to  the  study  of  Palaeontology,  a  science  which  had  only 
sprung  into  existence  in  the  nineteenth  century,  and  which  has 
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already  enabled  the  geologist  to  study  the  ancient  natural  history 
of  the  several  epochs  of  the  earth's  history,  and  to  determine  by 
that  clue  the  true  relative  age  of  the  mineral  deposits  with  whica 
the  fossil  relics  of  animals  and  plants,  long  since  removed  from 
observation  as  existing  genera  and  species,  are  associated.  It 
has  been  justly  said  that  what  he  succeeded  in  accomplishing  in 
this  new  branch  of  science,  was  so  vast  as  to  be  almost  beyond 
tiie  intelligence,  and,  I  may  add,  the  physical  powers  of  any  one 
man ;  and,  as  a  proo^  I  will  at  present  mention  his  Foramimfera 
of  Cuba,  of  the  Canaries,  of  Meudon  near  Paris^  and  of  Vienna; 
his  studies  on  the  Crinoids,  his  "  Prodrome  de  Pal^ntologie," 
his  "  Course  of  Stratigraphic  Geology,"  and  especially  his  "  Palae- 
ontology of  France,"  which  has  extended  to  fourteen  volumes^ 
and  contains  1400  plates  of  French  fossils. 

Alcide  D'Orbigny  was  removed  by  death  only  four  years  after 
he  had  been  chosen  Professor  at  the  Jardin  des  Plantes,  and  before 
he  had  had  time  to  complete  his  ^eat  palsDontological  works, 
tiiough  it  is  believed  that  he  has  laid  the  foundation  of  a  palsa- 
ontological  collection  worthy  of  France.  I  have  on  a  former 
occasion  spoken  of  the  nomenclatxire  introduced  by  him  into 
geology,  which,  although  founded  in  great  measure  upon  that 
previously  adopted  in  England,  deserves,  from  its  simplicit;^, 
and  in  many  respects  its  euphony,  the  ready  reception  which  it 
has  obtained  on  the  continent,  in  respect  to  his  great  work  on 
the  Palaeontology  of  France,  I  am  aware  that  many  English 
palaeontolo^ts  consider  that  he  has  been  sometimes  too  hasty 
m  the  creation  of  new  species ;  but  this  error,  I  fear,  is  common 
to  a  large  portion  of  palaeontologists,  and  will  not  be  entirely 
remedied  until  naturalists  have  made  their  comparisons,  not  with 
drawings,  but  with  actual  specimens.  Making,  however,  every 
deduction  on  that  account,  the  works  of  Mr.  D'Orbigny  must  ever 
stand  forth  as  a  memorial  of  the  most  persevering  industry  and 
of  a  high  order  of  intellect,  in  confirmation  of  which  opinion  I 
will  briefly  but  more  particularly  notice  some  of  his  numerous 
works. 

In  doing  so  I  shall  principally  confine  myself  to  the  notice  of 
such  worlw  and  opinions  of  D'Orbigny  as  affect  materially  either 
the  philosophy  or  the  practice  of  geological  science.  Such 
papers  as  his  Monograph  of  the  new  genus  of  Grasteropods  to 
which  he  gave  the  name  Scissurella,  or  his  description  of  two 
species  of  the  genus  Pteroceras,  found  in  the  Jurassic  limestone 
of  La  Charente  Inf^rieure,  or  his  essay  on  the  beaks  of  fossil 
Cephalopoda,  in  which  he  divides  the  Bhyncholites  into  two  di- 
visions, belonging  to  different  genera,  one  being  the  beaks  of 
NautUi^  and  not  of  Sqnce,  as  had  oeen  before  supposed, — an  idea 
supported  by  the  anatomical  description,  by  Professor  Owen,  of 
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the  Nautilm  Pompilius^ — or  his  note  on  the  genus  Caprina^  his 
tabular  view  of  the  class  Cephalopoda,  his  memoir  upon  a  second 
living  species  of  the  family  of  Crinoids,  to  which  he  gave  the 
generic  name  Holopus^  and  many  other  of  his  papers,  are  suffi- 
cient proofe  of  his  great  knowledge  of,  and  accurate  judgment 
upon,  almost  all  branches  of  natural  history ;  but  others  speak 
the  language  of  a  philosopher  on  such  subjects. 

Every  one  will  doubtless  remember  the  different  opinions 
which  were  once  entertained  on  the  true  position,  amongst  or- 
ganized beings,  of  the  Foraminifera,  some  naturalists  having, 
from  the  resemblance  of  form,  allotted  them  to  the  Cephalopoda. 
After  a  careful  examination  of  the  animal  portion  as  well  as  of 
the  shelly  covering  of  these  minute,  often  microscopical,  bodies, 
he  disproved  the  earlier  notion  of  their  alliance  to  the  Cephalo- 
pods,  which  he  had  himself  at  first  adopted,  and  proposed  a 
general  classification  of  the  Foraminifera,  founded  upon  the  form 
of  their  shells,  placing  them  amongst  the  Radiata,  close  to  the 
Polyps.  In  this  great  and  important  inquiry  he  described  and 
figured  118  new  species  from  the  Island  of  Cuba  and  from  the 
Antilles,  and  afterwards  48  species  from  the  Canaries,  of  which 
83  were  peculiar  to  those  islands.  Nor  was  it  to  living  Foram- 
inifera that  he  confined  his  attention,  as  he  described  and  figured 
54  species  from  the  white  chalk  of  the  Paris  basin,  all,  with  the 
exception  of  three  or  four,  new,  and  then  again  those  which  had 
been  discovered  by  M.  von  Hauer  in  Austria,  ending  by  the  fol- 
lowing statement  of  the  geological  distribution  of  Foraminifera : 

Genera.  Species. 

Palaeozoic  strata    1     1 

Jurassic  strata       5     20 

Cretaceous  strata 34 280 

Tertiary  strata       66     460 

ExistiDg  epoch 68     1000 

So  that  it  would  appear  that  the  genera  and  species  were  few  in 
number  and  simple  in  structure  at  first,  and  increased  both  in 
number  and  complexity  of  structure  from  formation  to  forma- 
tion, until  they  had  obtained  their  maximum  of  development  in 
the  present  seas.  D'Orbigny  even  considered  that  this  grad- 
ual advancement  from  simple  to  compound  was  more  distinctly 
manifested  in  these  minute  beings  than  in  any  others,  and  that 
they  are  in  consequence  the  best  fitted  for  determining  with  pre- 
cision the  relative  ages  of  geological  strata.  The  following  ten 
living  genera,  Ghromia^  Rimuiina^  Comdina^  Vertebralina,  Caudet 
nia,  PavoninoL,  Bobertina^  CassidvMna^  Oniloculina^  and  Crucilocur 
Una,  M.  D'Orbigny  named  as  not  having  been  as  yet  discovered 
in  a  fossil  state ;  and  he  gave  the  following  view  of  the  climatal 
distribution  of  the  Foramini&ra,  which  also  cannot  iail  to  be 
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vCTy  suggestive  to  the  palaeontologist.  Torrid  Zone,  875  species ; 
Temperate  Zone,  850 ;  Frigid  Zone,  75 :  so  that,  as  in  Mollusca, 
the  seas  of  hot  climates  are  more  productive  of  species  of  Foram- 
inifera  than  those  of  colder  regions. 

D'Orbigny  traces  the  history  of  these  bodies  from  their  first 
discovery  in  1731  to  the  present  time;  and  as  a  proof  of  the 
importance  of  the  oflBce  they  may  have  ^jred  in  tne  formation 
of  some  geological  strata  (the  houses  of  Paris  and  the  pyramids 
of  Egypt  being  in  part  built  of  rocks  composed  of  Foraminifer- 
008  shells),  he  states  that  little  more  than  an  ounce  in  weight 
of  the  sand  of  the  Antilles  yielded  480,000  of  these  shells. 
D'Orbigny  concluded,  from  his  .examination  of  the  Foraminifera 
of  the  Paris  basin,  that  they  had  lived  in  a  hot  climate,  and  had 
not  been  subjected  to  the  wearing  action  of  any  current. 

In  explaining  the  distribution  of  the  Foraminifera  of  South 
America,  Mr.  D'Orbigny  points  out  how  varied  the  groups  are, 
under  the  influence  even  of  chorographic  differences, — the  Fo- 
raminifera of  the  southern  shores  of  the  Pacific  differing  from 
those  of  the  southern  shores  of  the  Atlantic,  and  both  from 
those  of  the  equatorial  region  of  the  Antilles,  from  which  fact 
he  deduces  the  conclusions,  that  in  the  same  sea,  and  in  connex- 
ion with  the  same  continent,  different  fauna  may  exist  at  very 
small  distances  from  each  other;  and  further,  that  Tertiary 
basins,  although  different  in  their  fauna,  may  have  been  formed 
simultaneously,  just  as  the  material  deposits  are  necessarily 
widely  different  in  character  at  localities  by  no  means  very  re- 
mote. Unquestionably  the  reasoning  is  good,  and  equally  ap- 
plicable to  the  geological  deposits  of  all  ages  of  the  world.* 

In  his  essay  on  the  distribution  of  the  Acetabuliferous  Cepha- 
lopoda, he  states,  in  reference  to  thdx  present  distribution,  that 
15  out  of  16  genera  are  found  in  hot  countries,  10  in  temperate 
r^ons,  and  6  only  in  cold ;  and  he  also  concludes,  from  his  in- 
quiries, that  these  forms  are  more  complicated  as  they  inhabit 
hotter  regions,  and  further,  that  it  is  probable  the  fossil  genera 

•  It  must  not  be  assumed  from  my  remarks  on  D'OrbiOTy'a  labors  in  the  Foram- 
im/era^  that  I  consider  him  to  have  arrived  at  his  final  results  per  scUtum,  Fa« 
from  it,  as  in  1826  his  object,  as  so  well  explained  by  F^russac,  was  simply  to  sepa- 
iite  Che  microecopical  Cephalopoda^  as  be  then  considered  them  to  be,  from  the 
&phoniferoQS  genera  with  which  they  had  been  confounded.  De  Haan  had  previ- 
onslr  proposed  such  a  separation,  and  founded  upon  it  his  Siphonoidet  and  Adpho" 
noideM ;  bSit  lyGrbigny  felt  that  there  were  other  differences,  and  therefore  proposed 
his  more  distinctive  term  yoratninifera.  His  "  Prodromus,"  published  at  that  time, 
was  founded  upon  this  view  of  the  subject,  and  remained  the  standard  of  classifica- 
tion until  Desjardins,  in  1835,  gave  many  reasons,  deduced  from  careful  observation, 
for  separating  the  Foraminifera  from  the  MoUusca  entirely,  and  forming  of  them  a 
totally  distinct  class,  to  whi^h  he  gave  the  name  8ymplectomhre».  Desjardins  there- 
fere  gave  the  impulse  which  has  since  led  to  the  correct  classification  of  .these  mi- 
croscopical bat  moet  interesting  animals,  which  have  been  shown,  by  the  examina- 
tion of  the  deep-sea  soundings  of  the  Atlantic,  to  be  as  active  now  as  in  ancient 
epochs  in  laymg  the  foundations  of  future  strata. 
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lived  under  a  high  temperature.  Taking  account  of  this  view  of 
the  subject,  it  is  interesting  to  observe  the  other  statement  of  M. 
D'Orbigny,  that  the  Acetabuliferous  Cephalopoda  appeared  first 
in  the  Jurassic  formation,  when  they  were  represented  by  the 
JSelemnites  and  six  other  genera,  including  the  existing  genus 
Sepia  and  three  other  living  genera,  simultaneously  with  the 
vast  numbers  of  Ammonites;  that  all  disappeared  except  the 

fenus  Bdemnites  in  the  Cretaceous  epoch,  oeing  represented, 
owever,  by  different  species;  and  that  in  the  Tertiary  strata, 
the  Belemnites  disappeared  entireljr,  being  replaced  by  the  genus 
Sepia  appearing  for  the  second  time,  and  the  genus  Bdoptera^ 
which  appeared,  only  to  pass  rapidly  away,  as  it  is  no  longer  a 
living  genus.  These  are  unquestionably  very  remarkable  facts ; 
and  nave  on  the  one  hand  a  tendency  to  support  the  doctrine 
which  M.  D'Orbigny  so  strongly  supports,  of  the  destruction  of 
one  creation  and  the  production  of  another  again  and  again  at 
successive  epochs,  whilst,  on  the  other,  they  may  induce  a  pause 
in  the  decision  of  the  palaeontologist,  as  it  seems  difficult  to  con- 
ceive that  any  such  eenera  as  Sepia,  SepioteuOiis,  &c.,  could  have 
been  created  so  far  back  as  the  Jurassic  age,  and  then  have  to- 
tally disappeared,  to  be  again  creaied  in  the  Tertiary  and  existing 
epochs.  Imust  again  maintain  that  it  is  more  natural  to  con- 
ceive that  the  link  of  connexion  between  the  dead  and  the  living 
has  been  kept  up,  although  hitherto  the  region  of  their  habita- 
tion, during  the  long  period  of  time  elapsed,  has  been  veiled 
from  observation. 

I  shall  not  attempt  further  to  follow  the  able  author  of  no  less 
than  fifty  distinct  treatises,  some  of  vast  magnitude  and  interest^ 
and  all  full  of  ingenuity  and  knowledge ;  but  I  may  notice  him 
as  the  author  of  that  nomenclature  which  is  gaining  ground 
rapidly;  and  in  doing  so  I  will  quote,  as  illustrative  of  his 
method,  the  distribution  of  the  Bryozoa-Cellulina,  which  he 
thus  details: — 


Terrains 
Cr6tac^ 


Etage  N6ocomien . 

—  Aptien  .... 

—  Albien   .... 

—  C^noraanien 

—  Turonien   .. 

—  S^Donien   . . 


Genera. 

,     1  . 

.     1  . 

1  . 

11  . 

9  . 

.   64  . 

.     8  . 


{Etage  Sueeeonien . . 

—      Parisien 12 

—     Falunien 40 

—     Subapenin   ...  4 


593  ipeciei. 


a09 


ExistiDg     ) 
Fauna.     ) 
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The  Biyozoa-Centriftigina,  which  form  the  other  division  of 
tiie  class,  he  discovered  in  almost  all  the  geological  formations, 
aad  he  gives  their  numbers  thus : — 

Genera.  Species. 

In  the  Palaeozoic    10  66 

Triassio 0  ^ 

Jurassic    32  93 

Cretaceous   •  130  480 

Tertiary    32  101 

Existing  epoch 26  80 

And  he  concludes  firom  the  whole  that  there  were  three  centred  of 
development  of  the  Bryozoa,  the  first  two  composed  of  B.  Cen- 
trifhgina  alone, — namely,  one  in  the  Carboniferous  stage  of  the 
Palaeozoic,  and  one  in  the  Bathonian  of  the  Jurassic, — and  the 
other  composed  of  both  orders,  Cellulina  and  Centnfugina,  in 
the  Senonian  stage  of  the  Cretaceous. 

Having  now,  I  trust,  enabled  every  one  to  form  a  correct 
judgment  of  the  great  and  varied  abilities  of  Mr.  D'Orbigny,  in 
aid  of  whose  researches  the  Society  has  twice  awarded  the  pro- 
ceeds of  the  WoUaston  Fund,  I  will  close  my  remarks  with  the 
following  passage  from  the  report  of  Messrs.  Brongniart,  Dufr^ 
noy,  and  Elie  de  Beaumont,  on  his  **  Geology  of  South  America," 
as  it  conveys  a  sentiment  in  which  all  our  members  will,  I  am 
sure,  cordially  concur: — 

"  The  author's  reserve,  in  treating  upon  a  subject  so  vast  and 
difficult,  cannot  but  be  approved,  although  no  one  can  fail  to 
perceive  that  the  memoir  of  M.  D'Orbigny  has  enriched  science 
with  a  great  number  of  new  £icts  and  with  many  ingenious 
speculations.  New  observations  may  hereafter  lead  to  a  modifi- 
cation of  some  of  his  theoretical  views;  but  the  merit  will 
always  be  his  of  having  considered  a  vast  subject  from  a  point 
of  observation  so  elevated  as  must  necessarily  cause  it  to  com- 
mand attention,  and  lead  the  way  to  still  further  progress.  We 
therefore  propose  to  the  Academy  that  it  should  express  to  the 
author  the  hi^h  satisfaction  it  has  experienced  in  contemplating 
the  indisputable  advancement  which  has  been  made  towards  a 
knowledge  of  the  geology  of  South  America,  by  his  courageous 
and  persevering  researches :" — ^let  me  also  add,  towards  a  knowl- 
edge of  the  geology  of  all  parts  of  the  earth ;  for  his  great  works 
on  die  Palaeontology  of  France  deserve  such  commendation. 
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Akt.  'Sll.—Caricography ;  by  Pro£  C.  Dewet. 

(Continued  from  yol  zziT,  p.  48,  Second  Series.) 

No.  254.      Carex  Oeyeri^  Boott,  Lin.  Trans.,  vol.  xx,  p.  118, 
Kunze,  No.  55.    Illus.  Car.  Boott,  No.  98,  Tab- 105. 

Spica  unica  androgyna,  superne  staminifera  euro  sqnamis  ob- 
longis  obtusis,  inferne  pistillifera ;  fructibus  1-4  alternis  subre- 
motis  tristigrnaticis  obovatis  triquetris  ore  integris  et  albis  infeme 
productis  vel  stipitatis  glabris,  squamam  oblongam  magnam  am- 
plectentem  cristatam  subaequantibus ;  culmis  superne  foliaoeo- 
bracteatis. 

Culm  a  foot  high,  slender,  sometimes  scabrous  above,  "witb 
stiff  radical  leaves  as  long  as  the  culm  and  rough  on  the  edges; 
spike  single,  an  inch  or  more  long,  upper  half  inch  staminate 
and  slender-cjlindric  with  long  and  oblong  close  whitish  scales; 
the  lower  part  pistillate,  with  1-4  large  fruit,  which  are  separate 
and  subremote  or  scattered,  sometimes  4  fruit  along  an  inch, 
often  fewer  and  nearer,  the  upper  fruit  sometimes  one-fourth  inch 
below  the  staminate ;  stigmas  8 ;  pistillate  scale  broad,  oblong, 
clasping,  more  or  less  awned,  and  a  little  longer  or  shorter  than 
the  fruit. 

Mountains  of  North  America ;  C.  A.  Geyer,  in  honor  of  whom 
it  was  named;  also,  Duffield's  Ranch,  Sierra  Nevada;  Dr.  Bige- 
low,  Explorations  for  Pacific  Railroad,  vol.  iv,  p.  168. 

This  species  is  related  to  C.  phyllostacfiys,  Meyer,  which  has  a 
shorter  and  ovate  fruit  with  a  scale  very  long  and  leaf-like.  Its 
association  is  with  C.  Wildetiovii,  Schk. 

No.  256.     C.  dedduoy  Boott,  Lin.  Trans.,  vol.  xx.  p.  119.    nius. 
Car.  No.  157,  p.  63,  Tab.  170. 

Spicis  3-6  cvlindraceis  erectis  gracilibus  atro-purpureis ;  su- 
prema  stamini^ra  brevi-pedunculata  clavse-formi  interdum  basi 
vel  medio  pistillifera,  squamis  oblongis  obtusis  vel  obovatis  doro- 
albi-nervosis  instructa;  pistilliferis  1-5  distigmaticis  sessilibus 
bracteatis,  superioribus  1-3  brevibus  parvis  contiguis  interdum. 
geminatis  apice  staminiferis,  inferioribus  2  longioribus  subremotis 
loliaceo-bracteatis ;  fructibus  oblongo-ovatis  vel  obovatis  rostel- 
latis  inferne  teretibus  deciduis  nervosis  ore  integris,  squama  ob- 
longa  obtusa  dorso  pallida  subduplo  brevioribus. 

Culm  a  foot  or  more  high,  triquetrous  and  auite  rough  on  the 
edges  above  and  leafy  towards  the  base,  and  sheathed,  rather 
slender;  staminate  spike  single,  short-pedunculate,  often  pistil- 
late at  the  base  and  sometimes  in  the  middle,  longish  and  club- 
form,  with  staminate  scales  oblong,  obovate,  obtuse  and  whito 
on  the  keel ;  pistillate  spikes  1-5,  erect,  sessile,  rough-bracteate. 
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sometimes  1-3  short  approximate  to  the  staminate,  and  stami- 
nate  also  at  their  apex,  and  two  longer  and  remoter  below, 
sometimes  only  2  or  8  pistillate  spikes  of  which  the  upper  is 
near  the  staminate  and  tne  other  more  remote ;  stigmas  2 ;  fruit 
oblong,  ovate,  ot  obovate,  short  rostrate,  entire  at  the  orifice, 
nerved  and  tapering  below,  but  scarcely  stipitate ;  pistillate  scale 
oblong  obtuse  pale  on  the  back,  and  near  twice  the  length  of  the 
fruit. 

First  found  in  Terra  del  Fuego ;  afterwards  with  the  preceding, 
by  Dr.  Bieelow,  as  noticed  in  the  same  work.  My  specimens 
are  from  the  latter  locality. 

Note. — As  the  authority  of  Willdenow  led  to  the  confounding 
of  0.  paleacea,  Wahl.,  with  0.  crinita,  Lam.,  it  is  important  to  say 
how  the  confusion  has  been  ascertained  and  the  mistake  corrected. 
This  has  been  done  by  Dr.  Boott  in  his  "  Illustrations  of  the 
Genus  Carex,"  a  title  so  unpretending  of  a  magnificent  work  on 
Caricography,  finely  characterized  by  Prof.  Gray  in  the  July 
number  of  this  Journal. 

"Wahlenberg  cave  a  specimen  of  his  C.'pakacea  to  Mr.  Tucker- 
man,  who  passed  it  to  Dr.  Boott.  It  proved  to  be  the  C.  marir 
timoj  Vahl.,  and  of  course,  was  very  far  from  C.  crinita^  Lam. 
But  our  botanists  had  long  before  found  a  plant,  which  was 
figured  by  Schk.  as  one  form  of  C.  crinita^  and  they  were  thence 
led  to  call  another  apparent  form  of  it,  vaf.  pakacea^  as  being  the 
C,  paleaceOj  WahL  ;  Schk.  supported  the  same  mistake.  Having 
thus  corrected  the  mistake  of  Willd.  and  error  of  Wahl.  and  of 
Schk.,  Dr.  Boott  saw  that  our  so-coiled  var.  paleacea  is  the  real 
C.  crinttOy  Lam.  Hence,  the  other  form  of  it  must  be  the  variety, 
if  it  belongs  to  it.  But  Dr.  Boott  shows  the  manifest  difference 
between  them,  and  gives  to  this  the  name  (7.  gynandra,  appro- 
priated to  it  by  Schweinitz  as  early  as  1824.  The  true  C,  crinitaj 
Lam.  then  is  ascertained,  and  another  species  is  named.  This 
and  its  synonyms  will  be  as  follows : — 

No.  266.  a  gynandra,  Schw.,  An.  Tab.  Boott  Ulus.  Car.,  No. 
48,  Tab.  50.  C.  crinita,  Schk.,  fig.  125,  Tab.  Eee,  not  of  Lam. 
Dew.,  Sill.  Journ.,  vol.  x,  p.  270,  and  Ana.  Auth.  Ywcgynan- 
dra,  Schw.,  and  Tor.,  and  others. 

With  the  change  of  names  in  Sill.  Journ.,  vol.  x,  p.  270-1, 
as  indicated  above,  the  description  there  is  definite  and  adequate, 
as  shown  by  the  specimens  sent  by  me  to  Dr.  Boott. 

I  have  not  often  seen  the  peduncles  of  the  lower  spikes  so 
long  as  on  Dr.  Boott's  figure.  The  spikes  too  are  generally 
larger,  often  somewhat  ventricose  in  the  middle,  with  more 
staminate  flowers  at  their  tapering  summit,  and  more  densely 
fruited  than  those  presented,  or  more  like  fig.  125,  Schk.  The 
geographical  range  is  greater  than  shown  by  Dr.  Boott's  speci- 
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mens,  and  extends  over  much  of  New  England,  New  York,  and 
ias  into  Pennsylvania. 

The  separation,  long  desired  by  some,  of  this  species  from  (7. 
crinita^  has  thus  been  accomplished. 

It  is  thus  made  easy  to  settle  the  synonyms  of  C.  crinUa^ 
common  in  American  authors. 

(7.  crinita^  Lam.  Boot,  Ulus.  Car.,  No.  47,  Tab.  49.  Schk.,  fig. 
164,  Tab.  Ttt  Muh.  Gram.,  p.  229.  (7.  leonura,  WahL  Sar^ 
well  Exsic.  Car.,  No.  58.  Var.  paleacea,  Dew.,  Sill.  Journ.,  x, 
p.  270-1.    Tor.  Mon.,  401.     Carey  and  Gray's  Manual,  p.  549. 

Changing  the  names  in  Sill.  Journ.,  vol.  x,  p.  270-1,  as  already 
indicat^  the  description  there  will  distinguish  the  true  C.  crinita. 
Dr.  Boott's  figure  fully  and  finely  shows  this  species,  and  is  far 
superior  to  fig.  164,  Schk.,  above  mentioned,  though  I  had  in 
1826  referred  this  species  to  it.  The  long  and  slender,  whipform, 
densely  flowered  spikes,  with  the  long  and  rough-awned  pistil- 
late scales,  and  the  roundish  or  obovate  or  oval  fruit,  short-beaked 
and  ventricose,  form  distinctive  charaotera  They  describe  0. 
crinita,  Lam.,  there  called  var.  pakacea, 

Var.  minor,  Boott,  as  above. 

Spikes  smaller  and  shorter,  1-2  inches  long,  often  nodding,  or 
erect,  rather  loose-flowered,  commonly  with  a  long  lanceolate 
and  rough-awned  scale: 

These  characters  are  plain  on  my  specimens  of  this  variety. 

This  species  differs  from  (7.  gynandra,  Schw.,  in  having  smooth^ 
and  not  scabrous  sheaths  of  the  leaves,  more  slender  and  longer 
pistillate,  spikes  more  closely  fruited,  as  well  as  in  the  fruit  and 
scale. 

Dr.  Boott's  enthusiasm,  position  and  extensive  collection  of 
Carices,  as  well  as  his  acute  discrimination,  enable  him  to  make 
other  corrections,  some  of  which  at  least  will  much  interest  our 
students  of  this  vast  and  difficult  genus.  I  advert  to  one  more, 
viz.,  the  proper  designation  of  the  species  so  long  known  over 
the  country  as  C.  anceps,  Muh.  The  proper  extension  of  the 
species  is  another  consideration  on  which  there  may  be  differ- 
ence of  opinion.  It  was  so  named  by  Muhlenberg,  in  letters  to 
Willdenow,  on  account  of  its  two-edged  peduncles  of  the  spikes, 
and  was  published  hy  Willd.  under  that  name,  though  Muh. 
afberwards  published  it  as  C.  plantaginea,  and  yet  referred  it  to 
Schk.'s  figure  of  C.  anceps.  In  1826 1  referred  it  to  the  synonym, 
C.  striatuia,  Mx.,  without  any  consideration  of  the  pnoritv  of 
the  name.  Several  varieties  of  it  were  described,  and  much  later 
Mr.  Carey,  in  Gray's  Bot,  named  one  of  them  (under  C.  ancepa) 
var.  striatutoj  very  appropriately.  In  1857,  Dr.  Gray,  in  nis 
Manual  of  Botany,  referrea  it  to  C.  laxiflora,  Lam.,  and,  in  1858, 
Dr.  Boott  published  the  reasons  for  this  reference  in  his  Illustra- 
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ttoDS,  with  the  synonyms  and  several  varieties.  There  is  mnch 
propriety  in  presenting  some  of  the  changes,  observing  at  the 
same  time  that  this  species  had  been  callra  in  our  country,  to 
1857,  C.  anceps,  Muh. 

a  laxifiara,  Lam.,  1789,  not  of  Schk. 

Boott,  Illus.  Car.,  No.  87,  Tab.  89,  1858. 
Gray,  Mao.  Bot.,  p.  524,  1857. 
C  hderosperma,  WahL,  No.  67,  1808. 
C.  striaJtula,  Mx.,  vol.  ii,  p.  178,  1803. 
C  anceps^  Muh.,  Letter  to  Willd. 

Willd.,  vol.  iv,  p.  278, 1805. 
Schk.,  Tab.  Fffi,  fig.  128, 1812. 
aphmtaginea,  in  part,  Schk.,  Tab.  Kkkk,  fig.  196, 1812,  not 
Lam. 

Muh.  Gram.,  p.  242, 1817,  not  Lam. 
(7.  ancepsj  Muh.    Dewey,  Sill.  Joum.,  vol.  x,  p.  36, 1826. 

Tor.  Mon.  Cyp.,  p.  414,  1836,  and  Am.  Auth., 
YKT.  pcUtUtfolia,  Dew.  Carey  Ed.  1,  and  Man.  Bot,  1857,  and 
var.  planiagineay  Boott,  both  Schk.,  fig.  195. 

This  case  shows  us  the  pjrincipal  cause  of  the  numerous  syno- 
nyms in  Caricography,  viz.,  their  being  named  bv  different 
botanists  in  different  places  and  unknown  to  each  other.  Li  so 
large  a  genus,  embracmg  more  than  eight  hundred  species,  in  all 
quarters  of  the  globe,  this  multiplication  of  names  may  easily 
occur.  This  species  was  named  oy  authors  in  different  parts  of 
the  world,  who  knew  not  those  already  given.  Hence,  all  the 
names  were  correct  and  legitimate,  except  the  reference  of  this 
q)ecies  in  Muh.  Gram,  to  C.  plantaginea.  Interesting  as  is  the 
correction  by  Dr.  Boott,  the  point  attained  shows  only  the  audior 
of  the  original  or  first  name. 

Again ;  where  the  so-called  variety  requires  as  long,  or  nearly 
as  full  a  description,  as  the  species  itself,  there  is  no  objection  to 
giving  it  the  rank  of  a  species,  till  it  is  proved  that  lioth  forms 
are  produced  from  the  same  seed  or  the  one  changes  into  the 
other  in  growing.  In  the  well  known  varieties,  as  some  have 
called  them,  this  proof  has  not  been  attained  in  one  case  of  a 
hundred.  Some  have  been  called  varieties  and  so  described  for 
years,  when  they  have  been  raised  to  the  place  of  species,  and 
continue  to  hold  their  rank.  Besides  the  instance  of  C.  gy- 
nandra,  already  noticed,  there  are  others  equally  obvious  and 
certain. 

For  these  reasons,  it  is  difficult  for  me  to  adopt  two  of  the 
varieties  of  this  species  in  Dr.  Boott's  splendid  '* illustrations," 
viz.,  C.  atyhflexa,  Buck.,  and  G  blanda.  Dew.  Indeed,  it  needs 
but  little  extension  of  the  specific  description  to  comprehend  two 
or  three  other  and  admittea  species. 

8BCOKD  SERIES,  Vol.  XXVIl,  No.  79.— JAN.,  1869. 
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Art.  Xni. — On  the  Variable  Illuminating  Power  of  Goal  Oas; 
by  William  E.  A.  Aikin,  Prof.  Chem.,  &c.,  University  of 
Maryland.* 

(Read  before  the  AmericaD  Association  for  the  AdvancemeDt  of  Science,  at 
the  Baltimore  Meeting,  May,  1868.) 

In  common  with  a  large  number  of  our  citizens,  my  attention 
was  directed  some  short  time  since,  to  a  somewhat  sudden,  inex- 
plicable and  enormous  increase  in  the  amount  of  our  quarterly 
Dills  for  gas  consumed;  an  increase  equal  at  times  to  an  advance 
of  a  hundred  per  cent  over  the  corresponding  quarter  of  the 
preceding  year.  As  it  would  have  been  absurd  to  suppose  a 
simultaneous  derangement  of  all  the  meters  over  an  extensive 
district,  it  was  obvious  that  the  difficulty  could  not  lie  in  any 
error  in  the  registry  of  the  gas,  but  in  its  illuminating  power, 
necessarily  requiring  the  consumption  of  a  greater  bulk  of  gas 
to  produce  a  given  quantity  of  lignt.  Feeling  curious  to  know 
how  this  difference  could  have  occurred,  I  set  myself  to  work  to 
ascertain,  if  possible,  what  causes  could  be  acting  to  diminish 
the  illuminating  power  of  the  gas. 

It  has  long  been  known  that  the  quality  of  the  gas  produced 
from  the  fat  coals  is  very  materially  influenced  by  the  circum- 
stances of  the  decomposition.  In.  the  elaborate  experiments 
made  some  years  ago  on  a  most  extended  scale  by  Hedley,  the 
British  Engineer,  as  detailed  in  his  report  to  a  committee  of  the 
House  of  Commons,  we  find  this  subject  most  satisfactorily  dis- 
cussed. Below  a  cherry  red  heat  the  products  obtained  by 
heating  coal  in  close  vessels  contains  hardly  any  illuminating 
material.  At  that  temperature  it  is  furnished  most  freely,  but 
after  having  been  formed  is  liable  to  decomposition,  involving 
a  loss  of  carbon  by  contact  with  any  highly  healed  surface  in 
passing  through  the  apparatus.  Such  decarbonization  increas- 
ing with  the  degree  of  neat,  with  the  extension  of  the  red  hot 
surface,  and  with  the  time  of  contact.  Again,  the  duration  of 
heat  is  most  important,  the  best  gas  coming  over  during  the  first 
hour,  the  quality  rapidly  deteriorating,  until  at  the  expiration  of 
four  hours  the  product  is  worth  very  little  to  the  consumer,  and 
after  five  hours  may  be  considered  as  worthless.  But  the  bulk 
of  such  worthless  gas  that  can  still  be  obtained  by  pushing  the 
process  to  completion  is  very  considerable,  equal  sometimes  to 
I  of  all  that  passes  over. 

How  far  any  neglect  in  the  observance  of  the  precautions  re- 
quired to  produce  a  proper  illuminating  gas,  may  explain  the 
result  the  public  have  no  means  of  knowing.    All  that  we  know 

♦  The  title  of  the  above  paper  was  accidentally  omitted  when  the  list  of  papers 
read  before  the  Association  was  published  in  the  Julj  No,  of  this  JoumaL 
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is  that  the  manufacturers  furnish  an  article  which  they  say  is 
the  right  article  and  prepared  in  the  right  way,  and  possessing 
an  illuminating  power  varying  from  14  to  17  candles.  That  is, 
their  engineer  reports,  that  on  trial  with  a  photometer,  at  stated 
times,  the  gas  burning  from  a  jet,  consuming  five  cubic  feet  per 
hour,  gives  an  amount  of  light  equal  in  the  average  to  that  of 
15  patent  candles  six  to  the  pound.  The  patent  candle  being  os- 
tensibly a  mixture  of  spermaceti  and  wax.  Assuming  as  true 
all  that  is  claimed  by  the  manufacturers,  it  can  still  be  shown 
that  the  gas  even  if  properly  made  and  correctly  tested  may  be 
and  is  furnished  to  the  consumer  in  a  condition  of  greatly  di- 
minished illuminating  power,  compelling  the  consumption  of  a 
greater  bulk  to  obtain  the  required  light  and  consequently  swell- 
ing the  record  of  the  meter  and  the  sum  total  of  the  quarterly 
billa  In  my  trials  to  determine  the  specific  gravity  of  our  gas 
by  weighing  a  globe  previously  exhausted  and  then  filled  with 
it,  I  obtainea  a  result  ranging  from  -570  to  '580  somewhat  below 
that  given  as  characterizing  good  gas.  But  in  reality  I  attach 
very  little  importance  to  this  result  since  the  mere  specific  gravi- 
ty of  such  a  complex  mixture  as  coal  gas  can  hardly  be  relied 
upon  to  determine  its  commercial  value. 

Although  good  gas  certainly  has  a  higher  specific  gravity  than 
poor,  yet  the  difference  could  not  be  taken  to  represent  the  true 
difference  in  value  since  the  principal  components  of  the  mixture 
hydrogen,  carbonic  oxyd,  light  carburetted  hydrogen,  olefiant 
gas  and  other  still  heavier  hydrocarbons  having  specific  gravi- 
ties, widely  different,  might  vary  somewhat  in  their  relative  pro- 
portions sufl&cient  to  affect  the  illuminating  power,  without  at 
the  same  time  and  to  the  same  extent  affecting  the  specific  grav- 
ity. The  action  of  chlorine  in  removing  the  olefiant  gas  and 
other  more  dense  hydrocarbons,  the  principal  light  giving  mate- 
rials of  the  coal  gas,  showed  a  per  centage  of  these  substances 
never  exceeding  10  per  cent.  But  not  having  time  at  the  mo- 
ment to  guard  against  all  sources  of  error  in  the  process,  laid  it 
aside.  My  attention  was  principally  directed  to  the  simple  in- 
quiry to  what  extent  will  the  illuminating  power  of  the  gas  be 
impaired  by  keeping  it  in  contact  with  water  for  noted  periods. 
That  it  does  deteriorate  when  thus  kept,  or  when  kept  in  contact 
with  oil  or  even  close  vessels  has  been  long  known. 

Dr.  Ure  tells  us  that  gas  from  oil  when  first  made  and  with  a 
specific  gravity  of  1*054  will  give  the  light  of  one  candle  when 
burned  firom  jets  consuming  200  cubic  inches  per  hour.  But 
keep  the  gas  three  weeks  and  then  to  get  the  same  light  from 
the  same  burner  you  must  supply  600  cubic  inches  per  hour. 
He  adds  that  with  coal  gas  the  aeterioration  appears  to  be  more 
rapid.  For  if  such  gas  when  first  made  will  give  the  light  of 
one  candle  by  the  consumption  of  400  cubic  inches  per  hour, 
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when  kept  four  days  will  require  the  oonsumptioii  of  460  cubic 
inches  per  hour  to  give  the  same  light  My  first  attempt  to  ob- 
tain some  definite  results  began  on  the  evening  of  the  8tn  ultimo, 
when  I  filled  a  large  receiver  from  the  street  main  and  placed  it 
on  the  shelf  of  the  pneumatic  trough,  the  next  evening  I  filled 
a  second  one  and  put  it  alongside  of  the  first,  the  following  eve- 
ning I  filled  a  third  receiver,  and  still  the  following  evening,  the 
11th  inst.,  I  filled  a  fourth  receiver.  On  the  eveninc  of  the 
12th  I  was  thus  provided  with  four  jars  of  gas,  one  of  which  had 
been  standing  24  hours  or  one  day  over  the  pneimiatic  trough, 
this  I  will  oeU  No.  1 ;  another,  No.  2,  had  been  standing  two 
days ;  No.  3  had  been  standing  three  days,  and  No.  4  had  been 
four  days  in  contact  with  the  water.  The  diminution  in  volume 
by  such  exposure  was  indicated  by  a  receiver  graduated  to  cubic 
inches  into  which  I  introduced  180  cubic  inches  of  gas  on  the 
evening  of  the  8th ;  on  the  evening  of  the  12th  this  had  lost 
about  lOi  cubic  inches,  indicating  a  loss  of  about  8  per  cent  of 
the  original  bulk. 

The  effect  produced  on  the  illuminating  power  of  the  gas  by 
the  loss  of  volume  became  at  once  apparent  as  I  prooceoed  to 
contrast  the  value  of  the  flames  fiimisned  by  the  contents  of  the 
several  receivers,  1,  2,  8,  and  4.  I  used  for  this  purpose  the  or- 
dinary photometer  arrangement,  taking  the  relative  intensity  of 
the  shadows  produced,  as  a  measure  of  the  relative  intensity  of 
the  light  The  candle  employed  for  the  comparison  was  the  pat- 
ent candle  already  referred  to,  and  the  burner  was  the  kind 
known  as  fish  tail  burner,  which  had  been  previously  guaged, 
and  known  to  consume  a  trifle  more  than  5  cubic  feet  per  hour 
with  the  average  maximum  pressure  of  the  gas  works.  I  need 
hardly  add  that  the  burner  was  the  same  in  dl  the  trials,  and  oc- 
cupied exactly  the  same  position.  The  burner  and  the  screen 
on  which  the  shadows  fell  were  not  moved  at  all  during  the  ex- 
periments. The  only  adjustment  wanted  was  to  bring  t£e  candle 
nearer  to  or  father  from  the  screen,  and  by  beginning  with  the 
most  luminous  gas  the  adjustment  became  simply  a  gradual  with- 
drawal of  the  candle. 

The  capped  receiver  from  which  the  gas  was  passed  floated 
freely  in  a  large  glass  Jar,  supported  in  an  erect  position  by  the 
perpendicular  sides  of  the  jar,  its  own  weight,  with  all  attach- 
ments, making  a  difierence  of  level  between  the  water  aroimd  it 
and  that  within  equal  to  8^-  inches,  a  little  exceeding  the  ordina- 
ry evening  pressure  in  the  gas  pipes.  This  difference  of  level, 
and  consequently  the  pressure  on  the  escaping  gas,  was  kept 
uniform  by  the  spontaneous  sinking  of  the  receiver  as  the  gas 
was  consumed,  a  flexible  tube  communicating  between  the  stop 
of  the  receiver  and  the  gas  burner.  This  arrangement  gave  me 
a  steady,  equable  flame,  which  continued  perfectly  uniform  long 
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enough  to  enable  me,  after  a  few  trials,  to  note,  yeiy  exactly,  its 
true  value.  The  results  as  first  obtained  were  too  startling  to  be 
at  once  believed,  but  subsequent  repeated  trials  satisfied  me  that 
they  were  very  dose  approximations  to  the  truth.  The  first 
trial  was  with  the  fps  m>m  the  street  main,  which  I  found  equal 
to  10*71  candles.  The  same  gas,  transferred  firom  the  pipe  to 
the  capped  receiver,  and  burned  immediately,  gave  exactly  the 
same  power,  10*71  candles.  Gras  No.  1  was  next  used,  and  K>und 
equal  to  only  8'60  candles ;  Gas  No.  2,  after  standing  two  days^ 
gave  the  light  of  8*20  candles ;  Gas  No.  8,  three  days  old,  was 
equal  to  1-90  candles ;  and  Gas  No.  4,  four  days  old,  gave  the 
light  of  1-75  candles — these  quantities  representing  the  average 
<»  repeated  triala 

It  thus  appears  that  the  illimiinating  material  of  our  coal  f^ 
is  so  rapidly  abstracted  by  suffering  it  to  remain  in  contact  with 
watar,  that  the  same  volume  of  gas  which  to-day  will  give  me 
the  light  of  nearly  11  candles  by  standing  until  to-morrow  will 
give  ibe  light  of  only  3^  candles,  and  if  left  standing  four  days 
will  give  the  light  of  only  If  candles,  while  the  only  means  left 
to  the  consumer  to  get  the  light  he  requires  from  tms  deteriora- 
ted gas  is  to  bum  more  of  it,  as  we  have  all  been  doing  through 
the  past  winter.  If  we  now  take  into  accoimt  the  well  known 
fiu^t  that  gas  of  less  illuminating  power  has  less  density,  and  that 
gas  of  less  density  passes  more  rapidly  through  a  given  aperture 
than  gas  of  greater  density,  we  have  another  -cause  operating  to 
increase  the  consumption.  In  Hedley's  experiments  tne  Argand 
burner  which  gave  the  light  of  26  candles  when  supplied  with 
8  cubic  feet  per  hour  of  gas  from  Welsh  cannel  coal,  with  a  spe- 
cific gravity  of  '787,  required  no  less  than  7^  cubic  feet  per  hour 
to  give  llie  same  light,  irom  the  same  burner,  when  the  gas  was 
made  firom  the  Newcastle  coal  and  had  a  specific  gravity  of  only 
•476- 

Again,  as  we  diminish  the  illuminating  power  of  the  gas  we 
increase  its  heating  power,  and  this  necessaril;^  brings  with  it  a 
higher  temperature  ^ven  to  the  burners,  a  higher  temperature 
given  to  the  gas  passmg  through  them,  and  again  an  increased 
rapidity  in  the  now.  It  is  thus  manifest  that  the  public  axe 
placed  in  a  peculiarly  unfortunate  position,  since  all  the  mistakes 
that  are  likely  to  occur  in  the  process  of  manufiicture  are  mis- 
takes that  must  inevitably  increase  the  bills  of  the  consumer  and 
the  profits  of  the  manufi[cturer.  K  the  workman  fisdls  to  raise 
the  heat  with  proper  rapidity,  if  he  overlooks  a  retort  and  allows 
the  heat  to  continue  a  little  too  long,  if  towards  the  close  he  al- 
lows the  heat  to  rise  a  little  too  high,  the  result  is  inevitable  the 
Sroduct  is  deficient  in  illuminating  power.  Or  if  on  any  one 
ay  a  little  more  gas  is  produced  than  is  legitimately  required, 
the  surplus  r^oiains  in  tne  gasometer  to  vitiate  the  supply  of  to^ 
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morrow.  To  what  extent  this  vitiating  action  operates  may  be 
inferred  from  the  feet  that  I  have  never  been  able  to  obtain  from 
the  gas  of  our  pipes  an  illuminating  power  equal  to  the  minimum 
of  that  reported  by  the  engineer  of  the  gas  company.  In  my 
trials  the  power  has  varied  from  that  of  18  candles  down  as  low 
as  that  of  9  candles,  instead  of  ranging  from  14  to  17  candles. 

This  difference  is  perfectly  intelligible  if  we  assume  the  last 
quantities  to  represent  the  value  of  the  gas  when  first  made,  and 
my  results  to  represent  its  value  as  delivered  to  the  consumer. 

In  conclusion  I  would  merely  add  that- the  difficuly  suggests 
its  own  remedy.  And  that  would  be  to  have  a  standard  of  qual- 
ity established  hj  the  proper  authorities,  taking  the  illuminating 
power  as  the  basis  of  the  calculation,  and  then  to  have  the  re- 
quirements of  such  standard  insured  by  a  nightly  examination, 
if  necessary  on  the  part  of  some  one  entirely  disconnected  with 
the  manufacture,  in  other  words  the  photometer  can  be  made 
as  available  and  as  valuable  to  the  consumer  of  gas  as  the  hy- 
drometer is  to  the  spirit  merchant ;  as  he  distinguishes  with  his 
instrument  in  any  mixture,  between  the  spirit  he  wishes  to  buy 
and  the  water  he  is  unwilling  to  pay  for,  so  the  consumer  of 
gas  can  distinguish  with  the  photometer  between  the  true  illu- 
minating material  and  the  worthless  heat  producing  gases,  hy- 
drogen and  light  curburetted  hydrogen,  that  make  up  the  bulk 
of  the  ordinary  coal  gas. 


Art.  XrV. — On  the  Dynamical  Condition  of  the  Head  of  a  Comet; 
by  Professor  W.  A.  Norton. 

It  is  proposed,  in  the  present  article,  to  give  the  mathematical 
theory  of  the  development  of  the  nebulous  envelope  of  the  head, 
and  the  tail  of  a  comet  from  the  nucleus ;  under  the  combined 
action  of  a  repulsive  force  exerted  by  the  nucleus,  and  a  repul- 
sive force  exerted  by  the  sun — each  of  these  forces  being  sup- 
posed to  vary  inversely  as  the  square  of  the  distance  from  the 
centre  of  the  repelling  mass.  So  far  as  I  am  aware,  no  attempt 
has  hitherto  been  made  to  develope  the  idea  of  a  dynamical 
condition  of  the  head  of  a  comet  into  a  mathematical  theory, 
based  upon  precise  numerical  laws. 

The  hypothesis  that  a  projectile  force  is  in  operation,  combined 
with  a  repulsive  action,  or  even  with  a  gravitating  force  only, 
will  also  DC  briefly  considered. 

Let  us  first  suppose  *cometic  matter  to  be  expelled  from  all 
points  of  the  surface  of  the  nucleus,  on  the  side  toward  the  sun, 
and  in  directions  normal  to  the  surface,  regarded  as  spherical. 
As  the  nucleus  is  very  small,  in  comparison  with  tlie  nebulosity 
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of  the  head,  the  error  will  be  slight  if  we  regard  it  as  a  mere 
point,  and  conceive  the  nebulous  matter  to  be  repelled  in  all 
directions  from  this  point.  At  the  same  time  it  must  be  observed 
that,  for  each  expelled  particle,  the  central  point  of  repulsion  is 
below  the  point  of  emission  a  distance  equal  to  the  radius  of  the 
nucleus.  Again,  as  the  rectilinear  dimensions  of  the  head  of  a 
comet  are  small  as  compared  with  its  distance  from  the  sun,  we 
may,  without  material  error  for  our  present  purpose,  regard  the 
repulsive  force  of  the  sun  as  constant. 

Xet  N  (fig.  1)  be  the  nucleus,  regarded  as  a  point,  NS  the 
direction  of  the  sun,  and  AB  a  line  perpendicular  to  NS,  which 

1. 


we  will  regard  as  the  line  of  demarcation  between  the  head  and 
tjuL  Suppose  a  particle  to  be  emitted  in  the  direction  NZ, 
and  let  the  angle  of  projection,  ZNB  =  a.  Also  let  ^  =  acceler- 
ation due  to  excess  of  repulsion  of  nucleus  over  its  attraction,  at 
the  surface  of  the  nucleus ;  k  =  opposing  acceleration,  from  sun's 
repulsive  force ;  and  r  =  radius  of  nucleus,  or  the  distance  of 
the  point  of  emission  from  the  centre  of  repidsion,  wherever  this 
jnay  be.  We  will  first  undertake  an  approximate  investigation, 
by  disregarding  the  effect  of  the  recess  of  the  particle  from  the 
line  NZ  upon  the  repulsive  force  of  the  nucleus.  This  amounts 
to  supposmg  that  tne  centre  of  repulsion  moves  along  a  line 
perpendicular  to  NZ,  at  the  same  rate  that  the  particle  recedes 
from  NZ. 

Decompose  the  sun's  repulsive  force  into  two  components, — 
the  one  along  NZ,  and  the  other  perpendicular  to  it.  The  former 
will  be  isina,  and  the  latter  A  cos  a.  Denoting  by  z  the  dis- 
tance passed  over  by  the  receding  particle,  in  the  direction  NZ, 
in  any  interval  of  time ;  and  by  v  the  velocity  at  that  distance, 
we  have, 


f  ^^  —A;  BID  a]dzz=zvdv. 
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Integrating,  «.£_^  ifeaina.a+C  =  — . 

If  we  suppose  the  initial  velocity  to  be  aero,  v  =  0,  when  x=^t^ 
and 

'^— — ife8ina.r4-C=0,  or,  C=^- — [-ifesina. 

Whence,       pr^  ^i-jj  -  *  sin  a  (2  -  r)=y ;  or,  jpra/^J-Awna 

(«.r)=^    ......        (1) 

Let  Z=  greatest  distance  passed  over  in  the  direction  I^Z,  and 

we  have         '^— ifeMna=0:  or,  Z=  -V  .        .        (2) 

Z  ivsina 

This  value  of  z  is  the  distance  NZ,  X  being  the  point  where 
the  orbit  is  tangent  to  the  line  ZX,  perpendicular  to  NZ.  Put- 
ting a=90**,  we  get  for  the  distance  to  which  a  particle  will  re- 
cede from  the  nudeus,  when  emitted  in  the  direction  NS, 

«=f (») 

But,  by  equ.  (2),  Zsina  =  :^  =  H;  also  Z8ina  =  ZsinNZV 

=NV;  hence  NV=H,  and  the  point  Z  will  fell  on  VT,  drawn 

through  V^t  the  distance  H  firom  N,  and  perpendicular  to  NS. 

To  find  X  ^^  point  of  tangency,  resume  equ.  (1) ;  and,  since 

remote  from  the  nucleus  r  may  be  neglected  in  comparison  with 

z,  we  have         ^=v«=:2(|>r— ifcsina.«)       .       .       (4) 
Whence,       di  =  ±.  ^  ^  ^' 


'V2'  ^pr-kwsia.z     ^2pr'   I       hhma 


Jhma 
1 z 


1 


ifcaina.zX^ 


/      ifcaina.gX 

Integrating,  <=  -^  .  A --^L  .  c 

V2pr  1  ifc  sin  a  ^ 

2      pr 

^         ,     .            .         s/2pr-2ktAXLa.z   .    .,  ,  . 

Or,  reducing,      <= kma ^  '        '        ^*^ 

This  formula  is  quite  accurate  for  determining  any  portion  of 
the  interval  of  time  sought,  for  the  beginning  of  which  z  is  lai^ 
in  comparison  with  r,  and  as  the  motion  is  &r  more  rapid  in  t£e 
vicinity  of  the  nucleus  than  at  a  distance  from  it,  we  may  obtain 
pretty  nearly  the  whole  interval  of  time,  from  ^N  to  X,  by  sup- 
posing z,  at  the  beginning,  to  be  several  times  r ;  bul^  on  this 
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sappofiition  the  formula  gives  nearly  the  same  value,  as  when  z 
is  made  equal  to  zero.    Therefore  let  <=0,  when  2=0,  and  we 

have  C=  ,  .^;  and 

AT  sin  a 

For  the  point  X,«==--^!^  and  T==^-?^    .      .   (6) 
Jevma  Arsina 

To  verify  this  value  of  T,  I  have  made  another  calciilation,  by 
dividing  the  time  into  two  intervals.    The  first  extends  to  the 

instant  of  time  when  the  distance  becomes  equal  to  the    L  part 

of  the  whole  distance,  Z ;  during  which  the  motion  may  be 
regarded  as  very  nearly  uniform,  with  an  average  velocity 
equal  to  -/j^rl  ^e  calculation  for  the  remaining  interval  was 
made  by  tiie  above  equation  (a).    The  result  obtained  is  T= 

^(  1+7  I  _ ) .  This  differs  from  the  above  determination,  by 
ifconaV       ^\pi 

<Hilv  — ,  in  the  case  of  the  comet  of  1811,  and  about  —-  in  the 

^  85'  20 

mstance  of  Donati's  Comet. 
To  find  ZX=X,  we  have  X=i4co8a.T«  =iicos  a  j^r^^^— 

T^^^P!-.ooia    .    .  (7) 
ktm^a    At  am  a 

But  ZX=ZNX  cot  ZXN=r^  •  cot  ZXK;  hence  2XN=a= 

A;  sin  a 

ZNB=NSZ.  (Fig.  1.)  Thus  NX=]SrS;  and  the  point  of  ta^i- 
genc^,  X,  of  the  path  of  any  particle  to  the  line  ZE,  lies  in  a 
parabola,  which  has  N  for  its  focus,  and  V  for  its  vertex. 

As  the  orbits  of  all  the  particles  are  tangent  to  this  parabola, 
tiie  paraboloid  generated  l^r  revolving  it  about  its  axis  will  be, 
approximately,  the  bounding  surface  of  the  head  of  the  comet. 

To  ascertain  the  form  of  the  orbit  traced,  on  the  present  sup- 
position, by  any  particle,  resume  the  value  of  ^  as  given,  by  equ. 
W\]  also  take  me  value  of  t  given  by  equation  x=i kcosa.t^. 
We  thus  get 

V^/  I       ^8it^g  ]  ^     I    2a; 

ifflnaV       ^  ^    pr    ^1  "^  \kGOBa 

S<P^&pS^(^-Ji^^^^  (approximately) 
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ksma 


*'  \      pr  ooBa  J  pr 


Transposing  coordinates  to  point  X,  we  nave,  ^^Y^^^^"^ » 


and  z 


-   P^ 


ksma 


-x' ;  substituting  and  reducing, 


At  sin  a 


tang.2a.«'a=2',or,«'2=:^P!L.cot2a.2'     .    .   (8) 


k  sin  a 


pr 

This  is  the  equation  of 
a  parabola;  the  diameter 
through  X  makes  an  an- 
gle I?  with  XR  (fig.  2)  de- 
termined by  the  equation 
2X 

off  LP=2X,  and  joining 
PwithX.  The  parameter 
of  this  diameter = X .  cot  a 
sin/?. 

To  find  the  focus  and 
vertex  lay  off  on  the  di- 
ameter produced  the  dis- 
tance XY  =  5^^^  .cos*ft  draw  YK  perpendicular  to  the 

diameter ;  the  vertex  will  be  on  this  line.  Through  the  point 
n  where  this  line  crosses  the  tangent  XZ,  draw  nm  perpendicu- 
lar to  XZ,  and  with  a  radius   =£5^^^ —  describe  a  circle 

4 

around  X  as  a  centre ;  the  point  F  in  which  this  circle  cuts  nm 
i*the  focus.  Drawing  FK  paiuUel  to  XP,  we  have  the  axis  and 
the  vertex.  The  parameter  of  the  axis  =  Xcotasin/?. sin •/?= 
X cot asin  »|?=Z  cot  «asin '^  (by  equs.  (2)  and  (T)). 

In  this  investigation  it  is  virtually  supposed  tnat  the  nucleus 
moves  along  the  line  NL,  peirpendicular  to  NZ,  at  the  same  rate 
that  the  particle  recedes  from  iTZ.  This  may  seem  to  be  a  rough 
approximation  except  in  the  case  of  a  large  angle  of  emission ; 
but,  with  a  certain  restriction  soon  to  be  stated,  the  results  ob- 
tained are  in  &ct  a  close  approximation  to  the  truth.  The  reason 
is  that  the  repulsive  force  of  the  nucleus  produces  the  greater 
part  of  its  effect  while  the  particle  is  in  its  vicini^,  and  at  a 
distance  from  it,  where  the  change  of  direction  and  the  differ- 
ence between  NZ  and  NX  has  become  considerable,  it  is  ex- 
ceedingly small  in  comparison  with  the  sun's  action.  To  test 
the  accuracy  of  our  results,  let  us  investigate  the  distance  that 
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the  particle  will  recede  in  the  direction  NZ,  upon  a  different 
and  extreme  hypothesis ;  viz.,  that  it  is  projected  from  a  point 
at  a  distance  2r  from  the  centre  of  the  nucleuSj  with  a  velocity 
e^ual  to  that  acquired  in  passing  from  the  distance  r  to  the 
distance  2r,  and  that  the  repulsion  of  the  nucleus  acts  in  the  di- 
rection NX,  which,  as  we  Iiave  seen^  is  inclined  to  NZ  under  an 
an^e  ectual  to  the  complement  of  a.  The  differential  equation 
for  finding  the  velocity  in  the  direction  NZ,  will  be 

l^-Y 8in a— ife  sin  a]dzz:zvdv. 

Integrating,       •*^— rina— ife8ma.«-f-C=— . 

Putting    '  V=  velocity  at  distance  2r, 

Czz-j- — |-'^--Bina+*Bm  a.2r 
2         2r 

Whence,      ^^jfeein  «(2r-^«) +!»•*««  «(~-j)+^    .    •    (9) 
To  find  V2,  we  have  v'  dv'zJ^  dz,  or  ^  =  -^+C. 

•  2*  2  z 

C=?^;  thu8^=;v*(i*i).  Which  gives  ^=^,V*=jpr,and 

Substituting  in  equ.  9,  we  have 

-—  =i:it  sin  a  (2  r— «)— ^--^- '  sm  a+~-. 

2  ^  '  2z  '2 

Putting  second  member  =0,  we  obtain 

Ts^-T^ -r^. i(l-am a)  (nearly)    •    .    .    (10.) 

ibsma      irsina  2^  j\        jf  \     / 

The  second  term  is  small  in  ccmiparison  with  the  first,  except 
for  the  smaller  angles  of  emission.    Taking  a=45°, 

ib  sm  a  AT  sm  a 

We  accordingly  have,  in  general,  Z=  J\      (neaxly).    This  is 

the  same  result  that  was  obtained  by  the  first  investigation. 
That  it  can  differ  but  little  from  the  truth  may  be  seen  by  com- 
paring V=  -/^^  with  the  greatest  possible  velocity  that  the  re- 
pulsive energy  of  the  nucleus  could  impart  to  a  particle,  if 
unopposed  by  any  fierce,  and  acting  through  an  infinitely  great 
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distance.  The  expression  for  tliis  maximum  velocity  is  Vi^; 
OTeater  than  V  only  in  the  proportion  of  7  to  5.  At  the  point 
V  (fig.  1)  the  repulsive  force  of  the  nucleus  is  less  than  that  of 
the  sun,  in  the  same  proportion  that  NY  is  less  than  r,  the  radius 
of  the  nucleus.  In  the  case  of  the  great  comet  of  1811  this 
ratio  was  nearly  as  300  to  1.  Unless  a  comet  comes  very  near  the 
sun,  the  repulsion  of  the  nucleus,  at  the  outer  surface  of  the 
head,  is  therefore  so  small  in  comparison  with  the  sun's  repulsive 
enei^,  as  scarcely  to  have  any  sensible  effect. 

We  may  therefore  suppose  that  when  any  receding  particle 
reaches  the  tangent  point  X  (^g-  2),  it  continues  on  its  course, 
subject  to  the  sun's  action  alone.  The  preceding  investigation 
would  not,  in  general,  apply  with  sufficient  accuracy  to  the  orbit 
continued  beyond  this  point.  The  trajectory  that  we  readily 
obtain  on  the  supposition  just  mentioned,  becomes,  however,  ma- 
terially modified  when  a  returning  particle  passes  in  the  vicinity 
of  the  nucleus.  The  repulsion  of  the  nucleus  will  in  this  case 
deflect  the  j)article  into  a  curve  convex  to  the  nucleus.  When 
the  distance  is  too  great  for  this  effect  to  be  produced,  the  repul- 
sion will  still  have  the  effect  to  diminish,  more  or  less,  the  curva- 
ture of  the  orbit. 

The  trajectory  at  the  remoter  distances  from  the  nucleus  may 
also  be  obtained,  by  the  ordinary  theory  of  projectiles,  if  we  re- 
gard the  particles  as  projected  from  the  point  where  its  orbit  be- 
comes parallel  to  AB,  and  with  the  velocity  which  it  there  has. 
As  the  angle  of  emission,  a,  becomes  quite  small,  this  conception 
would  lead  to  less  accurate  results. 

We  have  hitherto  supposed  the  particle,  emitted  from  the  sur- 
face of  the  nucleus,  to  nave  no  imtial  velocity.  If  we  suppose 
it  to  be  projected  with  any  velocity  V,  this  velocity  may  be  re- 
garded as  having  been  acquired  in  moving  from  a  point  at  a  dis- 
tance -  from  the  centre  of  the  nucleus ;  and  proceeding  with  the 
investigation  as  before,  we  obtain  in  place  of  equ.  (2) 

Z^nj^        ...        (11) 
Ar  sm  a  ^     ' 

From  which  it  appears  that  the  effect  will  be  to  increase  the  val- 
ue of  Z,  in  the  ratio  of  n  to  1 ;  without,  therefore  altering  the 
form  of  the  head  of  the  comet  The  present  supposition  is 
equivfdent  to  conceiving  the  nucleus  to  be  concentrated  into 

a  sphere  whose  radius  is  -,  and  that  the  particle  leaves  its  sur- 

fiwe  without  initial  velocity. 

Let  us  now  suppose,  for  the  moment,  that  the  particle  is  pro- 
jected from  the  nucleus,  and  is  subject  only  to  the  atbraction  of 
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tiie  nncleos,  and  the  repulsion  of  the  sun.  Let  g=  acceleration 
due  attraction  of  nucleus,  at  its  surface ;  or,  what  amounts  es- 
sentially to  the  same,  the  excess  of  the  attractive  over  the  re- 
pnlsLve  acceleration.    We  now  obtain 

Z  =  5-r^ T^         ....     (12) 

If  we  suppose  ^  =  0,  we  have 

Z  =  j-f^  ....        (18) 

which  is  of  the  same  form  as  equ.  (2). 

In  view  of  what  has  now  been  established  we  may  conclude 
that,  if  the  force  of  repulsion  is  of  the  same  intensity,  on  all 
sidra  of  the  nudeus,  the  outer  sur&ce  of  the  head  of  a  comet 
differs  but  little  from  a  paraboloid  of  revolution,  having  its  focus 
at  the  nucleus  and  its  vertex  at  the  point  V,  (fig.  1)  to  which 
the  particles  are  expelled  in  direct  opposition  to  the  sun's  repul- 
sive force.  We  see  also  that  the  patns  of  the  individual  parti- 
cles are  very  nearly  parabolas,  having  the  positions  and  dimen- 
fflons  indicated  on  p.  90.  Or  at  least  this  is  sensibly  true,  fi^om 
the  nucleus  to  the  tangent  point  X.  Fig.  8  shows  a  number  of 
tiiese  orbits,  corresponding  to  various  angles  of  emission. 


Such,  on  the  present  theory,  is  the  actual  limiting  sur&ce  of 
the  head.  The  form  and  extent  of  the  surface,  cw  visMt  to  the 
cbserver  on  the  earthy  must  differ  more  or  less  from  this ;  for  in 
the  first  place,  at  the  actual  boundary  the  line  of  sight  touches 
the  saibce,  and  it  is  not  until  it  falls  within  it  and  traverses  a 
larger  extent  of  luminous  matter,  that  a  sensible  impression  is 
made  upon  the  eye.  Again,  the  apparent  form  depends  upon 
the  obhquity  to  the  axis  under  whicn  the  head  is  viewed.. 
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Donati's  comet,  about  Oct.  10th,  was  seen  under  fisivorable  cir- 
cumstances for  observing  the  actual  form  of  the  head.  The  line 
of  sight  was  then  inclined  under  a  large  angle  to  the  axis  of  the 
head  and  tail.  The  visible  form  of  the  head  must  also  de- 
pend upon  the  various  degrees  of  condensation,  or  closeness 
of  proximity  of  the  moving  particles ;  and  this  is  dependent 
upon  the  relative  velocity  of  the  particles  following  on  after  each 
omer,  and  the  proximity  and  intersections  of  the  orbits  of  differ- 
ent particles.  To  illustrate,  those  particles  which  are  ejected  more 
in  a  direction  toward  the  sun,  have  very  small  velocities  at  the 
turning  points  of  their  orbits ;  the  particles  are  therefore  crowded 
together  there,  and  the  visible  suimce  should  differ  but  little 
from  that  of  the  paraboloid,  before  mentioned.  On  the  other 
hand  the  particles  which  are  emitted  from  the  sides  of  the  nucle- 
us, or  under  small  angles,  (a),  are  constantly  moving  with  in- 
creasing velocity,  and  hence,  those  which  follow  each  other,  in 
the  same  path,  must  separate  from  one  another  as  they  recede. 
It  is  therefore  only  by  the  proximity  and  intersection  of  such 
separate  orbits  that  the  luminosity  can  be  greater  at  some  parts 
than  at  others.  The  tendency  of  this  state  of  things  will  be  to 
contract  the  lateral  parts  of  the  head ;  or  in  the  direction  NB, 
(fig.  8).  The  apparent  sur&ce  of  the  head  should  therefore  lie 
within  the  actual  parabolic  surface,  and  have  the  approximate 
form  of  an  eUipsotdj — ^the  form  which  Donati's  comet  presented. 

A  still  greater  deviation  from  the  parabolic  form  would  result 
if  the  energy  of  the  repulsion  should  be  less  at  the  sides  than  at 
the  anterior  portion  of  the  nucleus;  or  if,  while  the  repulsion 
remained  the  same,  the  velocity  of  projection  should  decrease 
from  the  front  of  the  nucleus  where  the  sun  is  vertical. 

If  we  suppose  the  repulsive  acceleration  of  an  emitted  parti- 
cle, to  depend  upon  the  action  of  the  sun's  rajrs  upon  the  surfiatce 
of  the  nucleus,  and  to  be  proportional  to  its  mtensity,  then  the 
distance  to  which  it  will  be  repelled,  in  the  direction  of  emission, 

will  be  expressed  by  j^. —  X  sin  a,  or^.    On  this  hypothesis 

the  form  of  the  head  would  be  nearly  circular.  The  circular 
form  has  in  feet  often  been  observed  (e.  g.  the  semi-circular  disc, 
or  hood,  resting  upon  the  nucleus  of  Donati's  comet,  after  its 
perihelion  passage ;  also  head  of  Halley's  comet,  on  Oct  29th, 
1836).* 

If  we  adopt  the  idea  that  the  nucleus  exercises  no  repulsive 
action ;  or  that  its  repulsion,  if  any,  is  exceeded  by  its  attraction, 
equ.  (12),  shows  that  the  form  of  the  head  must  still  be  parabolic. 

*  According  to  the  subsequent  theory  of  the  sun's  electric  action  the  Telocity  of 
emiiaoQ  should,  in  general,  be  least  at  the  sides  of  the  nucleus.  I  oonceiye  also 
that  the  ropnUioD  should  be  least  eflfoctire,  as  compared  ^th  the  attraetioo,  at  the 
sides. 
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For  the  first  term  gives  the  parabolic  form,  and  the  subtractive 

term  varies  as  -r — ,  which  is  also  the  law  of  variation  of  the  dis- 
sma 

tanoe  between  two  parabolas  having  a  common  focns  and  axis, 
estimated  in  a  direction  perpendicular  to  the  tangent.  The  only 
cflsentijd  difference  between  this  case  and  that  in  which  the  repul- 
sion is  in  excess,  is  that  the  returning  particles  which  pass  in  the 
vicinity  of  the  nucleus  will  now  be  attracted  by  it,  and  pursue 
paths  more  concave  toward  the  nucleus,  instead  of  convex. 
A  detailed  discussion  can  therefore  alone  settle  definitively  the 

Suestion  between  these  two  possible  modes  of  development  of  the 
ead  of  a  comet  fix)m  its  nucleus.  This  must  be  left  for  another 
occasion.  We  will  only  call  attention  here  to  a  remarkable  lu- 
minous appearance  that  has  occasionally  been  observed  behind 
the  nucleus  of  a  comet  (e.  g.  Comet  of  1807)j  which  seems  to  be 
a  striking  indication  of  the  operation  of  a 'force  of  repulsion. 
It  consists,  apparently,  of  two  jets  of  luminous  matter,  issuing 
fix)m  the  nucleus,  ana  convex  toward  each  other,  like  the  two 
branches  of  a  hyperbola.  Ui)on  the  theory  of  repulsion,  it  may 
be  explained  by  the  intersection  of  the  orbits  of  Mrtides  that 
pass  m  the  immediate  vicinity  of  the  nucleus.  Those  which 
make  the  closest  approach  to  the  nucleus,  will  be 
most  deflected  fi^om  their  course.  The  consequence 
will  be  that  the  trajectory  of  each  particle  will 
intersect  those  of  all  the  particles  that  come  be- 
tween it  and  the  nucleus.  This  curious  result  is 
illustrated  in  fig.  4.  It  is  a  case  similar  to  that  of 
caustic  curves  in  optics. 

It  will  be  seen  cm  referring  to  fig.  8,  that  the  par- 
ticles which  are  emitted  from  the  portion  of  the 
nucleus  that  lies  nearest  to  the  sun,  on  returning 
past  it  go  to  make  up  the  body  of  the  tail ;  while 
those  which  proceed  fix>m  the  lateral  parts,  as  they  are  driven 
away  by  the  sun,  finally  fi)rm  the  surface  of  the  tail.  We 
would  here  take  occasion  to  observe  that  as  the  angle  of  emis- 
sion becomes  less,  the  orbits,  as  they  traverse  the  head,  and  are 
about  leaving  it,  lie  nearer  together ;  and  rather  suddenly  sepa- 
rate firom  each  other,  when  the  angle  becomes  small.  Tms  feet 
is  imperfectly  indicated  in  fig.  3.  It  may  be  inferred  fiom  the 
feet  that  the  parameter  of  the  parabolic  path  of  the  particle  con- 
tinues to  increase  as  the  angle  of  projection  diminishes,  until  it 
becomes  quite  small.  The  peculiarity  here  noticed  affords  an 
explanation  of  the  sudden  curved  terminations  of  the  luminous 
disc  that  formed  the  central  portion  of  the  head  of  Donati's 
Comet,  as  seen  in  telescopes  in  October;  and  of  other  similar 
luminous  appearances  (e.  g.  Halley's  Comet  as  seen  by  Struve, 
Oct  29th,  1885,  and  the  same  on  Oct.  22).    The  natural  result, 
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upon  the  normal  condition  of  things,  would  seem  to  be  modified 
and  made  more  conspicuous,  in  some  instances,  by  a  sudden  dis- 
continuance, at  a  certain  point  on  the  side  of  the  nucleus,  of  the 
ejection  of  luminous  matter. 

I  have  indicated  on  a  previous  occasion  (in  a  paper  read  before 
the  American  Philosophical  Society,  in  1843)  the  cause  of  the 
curvature  of  the  tail,  and  of  the  (deviation  of  its  general  direc- 
tion from  direct  opposition  to  the  sun ;  on  the  theory  of  the 
particles  being  separately  driven  off  by  the  repulsive  force  of  the 
sun.  The  theory  of  the  development  of  tlie  tail  is  so  intimately 
associated  with  tnat  of  the  heaa — the  two  appearances  being  in 
&ct  but  two  different  parts  of  one  general  phenomenon, — ^tnat 
it  will  be  proper  here  to  notice  a  particular  phenomenon  which 
appears  to  find  its  explanation  in  the  views  now  presented.  I 
allude  to  the  fieict  so  conspicuous  in  Donati's  CJome^  and  before 
recoKciized  as  a  general  fact,  that  the  preceding  side  of  the  tail 
was  brighter  and  more  distinctly  defined  than  me  following  side. 
The  phenomenon  appears  to  result  from  the  unequal  velocities 
of  different  particles  as  they  pass  from  the  head  into  the  tail. 
This  explanation  is  illustratea  in  fig.  5.    The  particles  which 


recede  to  a  greater  distance  from  the  base,  AB,  of  the  head, 
pass  it  on  their  descent  with  much  greater  perpendicular  velocity 
thim  those  emitted  under  small  an^es  firom  the  nucleus,  and  at- 
taining only  to  a  small  height  above  AB.  The  more  rapidly  mov- 
ing particles  go  to  the  interior  of  the  tail,  the  others  to  the  mar- 
ffinai  parts.  Now  the  former  will  pursue  a  straighter  course,  as 
mej  move  away  &om  the  head,  and  one  which  deviates  less 
from  direct  opposition  to  the  sun.  They  will,  therefore,  cross 
in  succession,  or  crowd  upon  the  lines  pursued  by  the  outer 
particles  on  the  preceding  side  of  the  tail,  and  separate  from 
those  traced  by  the  particles  on  the  oliier  side  of  the  tail.  This 
effect  should  be  more  marked  as  the  comet  recedes  from  the  sun, 
and  the  initial  velocity  acquired  by  the  central  particles,  be- 
comes a  larger  fraction  of  the  velocity  imparted  to  them  by  the 
sun.  It  was  finely  observed,  in  the  instance  of  Donati's  Comet 
about  Oct  10  and  11.  As  the  comet  receded  from  the  earth  and 
sun,  became  less  distinct,  and  our  line  of  sight  became  oblique 
to  the  plane  of  the  orbit,  the  contrast  was  less  conspicuous,  and 
the  wide  dispersion  of  nebulous  matter  toward  the  end  of  the 
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foUowing  side  of  the  tail  was  no  loDger  noticed.  Another  cause 
is  in  operation,  while  a  comet  is  receding  from  the  sun,  to  pro- 
duce tne  same  results;  the  central  particles,  which  we  have  seen 
have  the  greater  velocity,  were  emitted  from  the  nucleus  before 
the  othera  which  leave  tne  base  of  the  head  at  the  same  instant, 
and  therefore  arrive  with  a  higher  velocitjr  in  the  direction  of 
the  orbital  motion  of  the  nucleus.  To  these  may  be  added 
another  possible  cause,  in  occasional  operation ;  viz :  the  more 
oopioufl  evolution  of  Iliminous  matter  on  the  forward  side  of  the 
nuclevs,  which,  if  the  comet  does  not  turn  upon  an  axis,  has 
been  longest  exposed  to  the  sun's  action. 

In  striking  confirmation  of  this  explanation  we  have  the  fact 
noticed  in  the  case  of  Donati's  Comet,  and  of  comets  generally, 
that  the  fainter  secondary  tails  make  their  appearance  at  the 
anterior  side  of  the  tail 

JShcplanation  cf  the  observed  variations  in  the  size  of  the  Nebulous 
Envdope  of  the  Head  of  a  Comet,  as  the  Oomet  approaches  and  re- 
cedes from  the  Sun. — ^Many  of  tne  variations  noticed  as  having 
taken  place  in  the  length  and  distinctness  of  the  tail  of  a  comet, 
are  merely  apparent.  For  example,  when  a  comet  is  at  a  great 
distance  witiiout  the  earth's  orbit  its  tail  is  foreshortened ;  but, 
for  this  reason  is  more  distinct  than  it  would  otherwise  be.  The 
tail  of  the  great  oomet  of  1843  was  also  very  much  foreshortened 
on  Feb.  28th,  when  it  was  seen  in  open  da;y' ;  to  which  supposed 
&ict  was  attributed,  in  part^  the  great  brilliancy  of  the  comet 
b^re  its  orbit  had  been  determined.  But  the  variations  in  the 
dimensions  of  the  head,  to  which  we  here  allude  are  real,  and 
general,  if  not  universal.  The  &cts  noticed  are  that  the  nebu- 
baity  of  the  head  contracts  greatiy  as  the  comet  approaches  the 
son,  and  enlarges,  in  a  corresponding  degree,  as  it  recedes  from 
the  sun.  These  curious  and  puzzling  facts  are  but  simple  con- 
sequences of  the  dynamical  theory  that  has  now  been  developed. 
On  referring  to  equ.  (8)  it  will  be  seen  tbat  the  repulsive  force 
of  the  nucleus  exceeds  that  of  the  sun,  at  the  distance  of  the 
nucleus,  in  the  ratio  of  the  focal  distance  NV  (fig.  1)  to  the  ra- 
dius of  the  nucleus.  Unless,  therefore  the  repulsion  of  the  nu- 
deus  varies  with  its  distance  from  the  sun,  the  ratio  of  these 
forces  must  vary  inversely  as  the  square  of  the  distance  from 
the  sun.  The  focal  distance  and  all  the  distances  Z,  given  by 
equ.  (2),  should  therefore  both  decrease  and  increase,  according 
to  the  same  law,  as  the  comet  approaches  the  sun,  and  recedes 
from  him  again.  The  contractions,  observed  by  Hevelius  to  take 
place  in  Encke's  comet,  in  1828,  as  it  approached  the  sun,  were 
greater  than  would  result  from  this  cause  alone.  The  enlarge- 
ment of  the  envelope  of  Donati's  comet  was  also,  according  to 
the  measurements  of  G.  P.  Bond,  Esq.,  of  Harvard  College  Ob- 
servatory, more  rapid  than  should  nave  resulted  simply  from 
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the  decrease  in  the  sun's  force.  We  must  therefore  conclude, 
from  our  present  stand-point  that  the  matter  of  the  nebulosity  is 
either  repelled  or  projected  from  the  nucleus  with  an  intensity 
of  force  that  decreases  as  the  comet  approaches  the  sun,  and  in- 
creases as  it  recedes  from  the  sun.  Variations  in  the  amount  of 
luminous  matter  ejected  may  also  conspire  with  these  variations 
of  intensity  of  force,  to  give  increased  effect  The  changes  here 
supposed  may  seem  to  be  contrary  to  what  would  naturally  be 
expected ;  I  can  only  say  in  the  way  of  explanation,  that  they 
accord  with  the  theoretical  views  which  I  have  been  led  to  adopt 
on  other  grounds,  with  regard  to  the  process  of  evolution  of 
nebulous  matter  from  the  nucleus,  and  tne  nature  and  origin  of 
the  repulsive  action. 

K  we  suppose,  in  the  case  of  Encke's,  and  other  similar  com- 
ets, that  the  attraction  of  the  nucleus  exceeds  its  repulsion, 
the  variations  in  the  value  of  ^,  as  the  comet  approaches  the  sun, 
and  recedes  from  him,  will  still  be  attended  with  an  alternate 
contraction  and  expansion  of  the  nebulosity.  But  to  explain 
the  full  amount  of  this  change,  we  must  suppose  the  projectile 
force  to  vary  at  the  same  time. 

Determination  of  the  Mass  and  Density  of  the  Nucleus  of  a  OomeL 
— If  the  force  of  repulsion  which  we  have  here  considered  as 
exerted  both  by  the  nucleus  of  a  comet  and  the  sun,  be  a  prop- 
erty belonging  alike  to  all  the  particles  of  the  mass  of  each  body, 
we  have  the  means  of  readily  aetermininff  the  mass  and  average 
density  of  the  nucleus.  For  equ.  (3)  msies  known  the  ratio  of 
pio  k,  an(^  by  the  law  of  inverse  squares,  we  may  compute  the 
ratio  of  A  to  the  repulsive  acceleration  that  has  place  at  the 
sun's  surfece,  which  we  will  denote  by  EL  We  then  nave,  to  find 
the  ratio  of  the  masses  of  the  sun  and  nucleus,  the  proportion 


K     R2 

Which  gives  M  =  -  .  — 5^ 

^  p       r^ 


m 


(14) 


I  have  made  the  computations  for  the  comets  named  in  the 
following  table,  which  contains,  also,  the  data  used  in  the  calcu- 
lations. 


Name  aod  Dtm. 

Diameter 
of 

Distance 
N  V 

Distance  from 

Obaerrer. 

Nacleoa. 

(Fig.  1). 

Dooati's  Comet ;  Oct  5th, 

400  miles 

4410  miles 

57,000,000  mUes 

Bond. 

Oct  6th, 

800    « 

5120      " 

57,600.000  « 

u 

Oct  8th, 

1120  " 

7720      « 

68.600,000  « 

M 

Firet  Comet  of  181 1 ;  Oct  6th, 

428     " 

63,500  •* 

106,000,000  « 

HerscheL 

Halley'8  Comet,  1835  ;0ct  29th, 

466     « 

25,520  * 

64,000.000  « 

StruYC. 

Comet  of  1799, 

878     «» 

20.000  « 

100,000,000  « 

Comet  of  1807, 

588     " 

80,000   " 

96,000,000  " 

HerscheL 

Digitized  by  VjOOQ IC 


W.  A.  Norton  on  Comets. 


09 


In  the  instances  of  the  Comets  of  1799  and  1807  the  date  of 
the  measurements  is  not  known,  and  accordingly  the  distance 
firom  the  sun  has  only  been  roughly  estimated.  The  distances 
riven  for  the  other  comets  are  sufficiently  close  approximations 
for  our  present  purpose.  The  true  diameter  of  tne  nucleus  of 
Donati's  CJomet  cannot  exceed  400  miles,  as  determined  on  Oct 
5th ;  but  as  it  is  possible  that  the  cometic  matter  may  be  ejected 
from  the  surface  of  the  apparent  nucleus,  the  calculations  have 
been  made  firom  the  observed  diameters.  The  results  obtained 
by  taking  the  diameter  of  nucleus  at  400  miles  are  given  at  the 
bottom  of  the  table. 

The  following  table  contains  the  results  of  the  calculations : 


NftOM. 

Mm 

Mats 

Density 

Compared  with  San. 

Compared  withEuth. 

(deniityofw*ttT=l.) 

Donati's;  Oct  6th, 

7.B91,^B&,000 

TO.TXny 

3-8 

Oct  6th, 

T.TffvVoB.OOO 

T.iW 

11 

.      "           Oct  8th, 

TTF.TTBT.innr 

2-,tV3 

0-75 

jKret  Comet  of  1811, 

FTT.ffbi'tTnnr 

a-.uW 

13-6 

Bailey's  Comet, 

'B7Tr,TT3',Tr<nr 

f.Ar 

12-6 

Comet  of  1799, 

y.CTTi^iar.ooa 

1,h^'2l 

6-3 

Comet  of  1807, 

T.TJF  FFT.Tnnr 

Tj.Aa 

60 

Donati's ;  Oct  6th, 

7.17».C?lif  00  0 

v^hs 

4-4 

Oct  8Ui, 

^.iso.cfrs.ioo 

ftVt 

6-9 

The  densities,  although  differing  considerably  among  them- 
selves, and  possibly,  as  we  shall  soon  see,  too  large,  indicate  that 
the  nuclei  of  the  larger  comets  are  not  made  up  entirely  of  va- 
por, or  gas.  The  most  probable  inference  to  be  drawn  from 
them,  is  that  the  nucleus  of  a  bright  comet  is  a  bodj  of  solid 
matter,  like  the  earth,  more  or  less  covered  with  water,  of  which 
the  greater  portion  is  ordinarily  in  the  condition  of  ice. 

If  the  masses,  as  above  determined,  are  too  large  to  b^  admis- 
able,  we  must  then  draw  the  theoretical  inference  that  the  mat- 
ter expelled  from  the  nucleus  derives  part  of  its  velocity  from  a 
force  of  projection.  That  such  a  force  of  projection  is  in  fact 
aometimes  in  operation,  if  the  present  theory  be  true,  may  be 
seen  from  the  results  given  in  the  following  table.  The  calcula- 
tions are  here  made  for  the  outer  envelope ;  for  which  the  values 
of  NT  were  821,500  miles  and  20,000  miles. 


Name  and  Date. 

Mass  compared 
with  SuD. 

Mass  compar'd 
with  Earth. 

Density, 
(density  of  water- 1) 

Firet  Comet,  1811,  Oct  6th, 
Donatfs,  1858,  Oct  2d, 

IffJ.fi^B.OOO 

68-5 
18-7 

A  similar  indication  is  afforded  hy  the  apparent  increase  in 
the  mass  of  Donati's  comet,  jfrom  Oct  5th  to  Oct  6th,  and  8th, 
98  given  in  tho  former  table. 
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When  {he  nticleuft  appears  to  be  BtirToiinded  by  a  spheiioal  en- 
yelope,  which  is  not  continued  into  the  tail,  as  in  the  case  of  the 
great  comet  of  1811^  in  the  formation  of  tlus  iimer  envelope  the 
repulsion  of  the  nucleus  may  possibly  be  inoperative.  The  mass 
of  the  nucleus  may  be  determined  on  this  supposition,  only  by 
assuming  a  value  for  v.  We  now  have  equation  (12),  which,  by 
dividing  by  r,  and  taking  a  =  90^  gives, 

r       2At      k 
Whence,  l"^  2J^^7      •      •      •      •      (16) 

This  eauation  gives  the  ratio  of  j'  to  4,  ior  any  assumed  value 
of  V,  ana  the  ratio  of  i  to  the  force  of  gravity  of  the  sun  is 
made  known  by  the  velocity  imparted  by  i  to  the  cometic  mat- 
ter flowing  away  in  the  tail  of  a  comet.  The  calculation  may 
also  be  ma^e  for  any  supposed  value  of  Y,  in  case  the  sun's  re* 
pulsion  is  inoperative. 

As  we  do  not  know  to  what  extent  a  projectile  force  is  in  ope- 
ration, we  cannot  be  positive  that  the  smallest  masses  and  densi- 
ties we  have  determined  are  not  too  large.  In  fect^  by  hypo- 
thetically  increasing  the  initial  velocity,  and  diminishm^  the 
repulsive  force  of  the  nucleus,  we  may  reduce  the  mass  and  den- 
sity to  any  extent.  We  may  even  suppose  that  the  nudeua 
neither  sensibly  repels  nor  attracts  the  matter  projected  from  it; 
and  conceive  the  whole  effect  to  result  from  the  projectile  force. 
The  velocity  of  projection,  on  this  supposition  would  be  given 
by  the  equation, 

v=%/2yfc(H-r)        ....         (16) 

The  approximate  correspondence  that  obtains  between  the  den- 
sities we  nave  computed,  lends  support  to  the  idea  of  a  general 
oosmical  repulsion,  as  a  property  of  all  particles  of  matter,  and 
operating  under  special  circumstances ;  since  it  accords  with  the 
notion,  probable  in  itself  that  the  nucleus  is  made  up  of  liquid, 
or  of  solid  and  liquid  matter,  like  the  earth.  If  subsequent  cal- 
culations made  for  the  other  bright  comets  should  give  similar 
results,  this  inference  would  seem  almost  to  be  established. 

Condition  of  the  Nucleus — Evolution  of  Nebulous  Matter, — On 
these  topics  there  is  only  space  to  give  a  summary  of  the  specu- 
lative notions  I  have  formed.  In  the  first  place  I  conceive  the 
telescopic  nucleus  of  a  large  comet  to  consist  of  an  atmosphere 
of  aqueous  vapor,  or  of  a  vaporous  and  gaseous  atmosphere  com- 
bined, condensed  upon  an  inner  nucleus  more  or  less  covered  with 
water,  or  water  partly  in  the  condition  of  ice.  In  the  case  of  the 
telescopic  comets  this  central  mass  is  probably  altogether  want- 
ing.   The  vaporous  atmosphere  of  the  nucleus  experiences  van- 
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wtioBS  of  eieotrie  exoitement  und^  the  mfluenoe  of  the  sun ; — 
after  the  same  OMumor  that  the  eaiih's  atmosphere  is  ^eded  by 
the  son.  That  an  electric  influence  is  directly  exercised  by  the 
maoL  iipoti  the  i^iper  regions  of  the  earth's  atmosphere,  or  the  photo- 
sphere of  theeaith,  appears  to  me  to  have  been  established  m  my 
later  papers  on  Mimetic  Yaiiations,  published  in  former  Nos.  of 
thk  JoanaL  When  repeated  electric  discharges  take  place  in  the 
higkcr  and  laiified  regions  of  the  atnK)enpihere  of  the  comet,  or  of 
tiiat  of  tlra  eardi,^  they  mnst  have  the  efifect,  according  to  the  re- 
sohB  of  the  recent  experiments  of  M.  Pliicker,  to  arrange  the 
vaporotiB  matter  in  colnmnar  masses,  coinciding  in  direction  with 
the  lines  of  magnetic  force.  We  thns  have  auroral  columns 
in  the  oomef  s  as  in  the  earth's  atmosphere.  At  the  magnetic 
pedes  of  Ae  nnclens  these  would  have  a  yertical  position ;  and 
mmi  these  pcnnts  would  gradually  decline  firom  this  position^ 
until  at  the  equator  they  would  lie  parallel  to  the  sur&ce.  Now 
as  a  comet  recedes  from  the  sun  its  temperature  fidls,  the  sus- 
pended aqrneous  vapor  b^ins  to  condense  at  certain  depths  in 
its  atmoom^re,  the  electricity  thus  set  free  flows  in  a  series  of 
daetrio  discluuges,  which  follow  the  course  of  the  auroral  col- 
umns, as  soon  as  they  are  established.  Condensations  extending 
throudi  a  considerable  yertical  depth  in  the  upper  atmosphere, 
would  also  be  attended  with  electnc  discharges  from  the  one  ele* 
Tation  to  the  other.  It  is  these  electric  discharges  alon^  these 
auroral  columns  that,  as  I  conceive,  disengage  the  particles  of 
a(|ueous  vapor,  or  nebulous  matter  so  called ;  and  impel  them  off 
with  a  certain  velocity.  The  same  discharges  bring  the  expelled 
particles  into  a  condition  to  be  repelled  by  the  nucleus.  How 
this  result  may  be  produced  cannot  here  be  adequately  explained. 
As  the  temperature  of  the  receding  comet  continues  to  mil,  the 
process  of  condensation,  and  consequent  evolution  of  aqueous 
vaper,  goes  on,  and  the  visible  nucleus  increases  in  size.  It 
would  seem,  from  the  observations  of  Mr.  Bond,  on  Donati's 
comet,  that  large  masses  appeared  to  be  disengaged  at  certain 
intervals.  These  phenomena  may  have  arisen  from  the  occa- 
monal  suspension  of  the  electric  discharges  taking  place  in  the 
upper  atmosphere.  This  would  produce  the  appearance  of  the 
detachment  and  expulsion  from  the  sur&ce  of  the  nucleus,  of 
a  ring  of  nebulous  matter.  Luminous  phenomena,  precisely 
similar  to  those  here  supposed  take  place  in  the  upper  atmo* 
rohere  of  the  earth,  to  which  we  have  given  the  name  o{  Aurora 
BoreaUsj  and  Aurora  Austrdlis;  and  probably  from  the  same 
cause.  The^  are  almost  uninterrupted  at  the  pole,  during  the 
lonff  polar  winter,  and  only  at  intervals  display  their  coruscations 
in  £e  skies  of  the  temperate  latitudes ;  where  the  changes  of 
temperature  are  less,  and  the  vaporous  colunms  assume  a  more 
oblique  position.    On  the  other  nand  while  a  comet  is  approach- 
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ing  the  sun,  its  temperature  rises,  and  at  the  same  time  its  at- 
mospheric electricity  increases ;  condensations  of  aqueous  vapor 
and  their  attendant  electric  discharges  are  now  much  less  fre- 
quent. It  thus  happens  that  the  evolution  of  vaporous  matter, 
to  form  the  head  and  tail,  is  much  less  copious  before  than  after 
the  perihelion  passage ;  and  increases  in  quantity  for  a  certain 
interval  of  time  after  it.  While  these  auroral  phenomena^  as  they 
may  be  styled,  are  thus  subject  to  great  fluctuations,  and  to  sud- 
den interruptions,  and  are  most  prevalent  in  the  polar  regions* 
of  the  nucleus,  there  wotdd  seem  also  to  be  an  uninterrupted 
electric  discharge,  from  all  points  of  the  nucleus,  turned  toward 
the  sim,  continually  detachmg  particles  of  aqueous  vapor.  This 
should  be  most  abundant  at  the  regions  to  wnich  the  sun  is  ver- 
tical, and  where  the  electric  excitement  produced  by  it  is  the 
greatest;  and  may  give  rise  to  the  hemispherical  form  of  envel- 
ope, (see  p.  94). 

The  phenomenon  of  separate  concentric  envelopes,  or  rings, 
often  noticed,  shows  that  the  vaporous  matter  set  free,  at  any 
time,  is  not  all  expelled  to  the  same  distance  &om  the  nu- 
cleus. This  would  be  the  case  if  we  were  looking  down  upon 
the  polar  repons  of  a  comet  whose  axis  was  perpendicular  to 
the  plane  of  its  orbit,  and  the  matter  was  detached  m  zones  from 
different  latitudes.  The  statement  here  made  will,  perhaps,  be 
better  understood  on  glancing 
at  the  annexed  figure.  It 
would  seem  also  that  differ- 
ent intensities  of  electrical  dis- 
charge should  be  attended  with 
different  velocities  of  projec- 
tion. Upon  the  theoretical 
views  I  have  formed  these  elec- 
tic  variations  should  also  give 
rise  to  different  intensities  of 
repulsive  action,  as  exerted  by 
the  nucleus.  Again,  if  all  the 
particles  set  free  should  not  be 
of  the  same  size,  the  smaller 
ones  would  experience  the  greater  repulsive  acceleration ;  pro- 
vided the  material  repulsion  is  of  the  nature  of  an  impulsive 
action  against  the  sur&ce  of  the  particle. 

If  the  speculative  notions  just  presented  be  correct,  the  ques- 
tion arises  whether  the  earth  may  not  be  regarded,  from  our 
present  point  of  view,  as  a  comet ;  and  if  so,  why  do  we  not  see 
Its  luminous  train.    The  proper  answer  to  this  inquiry  would 

*  It  is  to  be  obsenred  that  the  motion  of  the  nucleus  in  its  orbit,  occasions  a  vir- 
tml  rotation  around  an  axis  perpendicohir  to  the  plane  of  the  orbit ;  so  far  as  expo- 
tare  to  the  son  is  concerned. 
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seem  to  be  that  the  earth  is  actually,  in  a  certain  sense,  a  comet, 
and  that  its  luminous  train  is  seen  by  us  in  the  Zodiacal  Light. 
The  nebulous  earth-ring  contended  for  by  the  Eev.  Mr.  Jones,  in 
explanation  of  his  admirable  observations  upon  the  zodiacal  light, 
would  seem  then,  in  a  modified  sense^  to  have  a  real  existence ; 
instead  of  being  in  a  condition  of  statical  equilibrium,  as  sup- 
posed, it  is  in  a  dynamical  condition  of  perpetual  dispersion  and 
renewal.* 

Nor  is  the  expulsion  of  vaporous  matter  into  the  surrounding 
r^ons  of  space  confined  to  the  nuclei  of  comets,  and  the  earth. 
It  occurs  at  the  surface  of  the  sun,  and  perhaps  of  all  the  heav- 
enly bodies.  It  is  beautifully  seen,  as  a  solar  phenomenon,  in  a 
total  edipse  of  the  sun ;  in  the  corona,  or  halo  that  encircles  the 
sun  concealed  behind  the  dark  body  of  the  moon ;  the  aigreUa 
that  stream  out  in  various  directions,  and  perhaps  also  the  rose 
colored  flames  that  here  and  there  project  beyond  the  dim  circular 
disc  of  the  moon. 

Note. — It  would  eeem  that  eyen  the  yisible  nudem  of  a  comet  is  not  in  a  truly  stat- 
ical conditioD.  It  contracts  and  enlarges  with  the  varying  distance  from  the  son.  This 
may  be  a  mere  appearance,  arising  from  the  varying  luminosity  of  the  photosphere. 
It  is  also  possible  that  the  inner  nucleus,  with  its  atmosphere,  may  be  surrounded 
fay  an  ethereal  atmosphere,  which  contracts  and  expands  by  reason  of  variations  in 
an  impalaive  action  of  the  sun,  and  in  the  density  of  the  ether  of  space,  in  the  vi- 
cmity  of  the  sun.  These  remarks  may  also  apply  to  the  entire  envelope  of  Encke's 
comet,  and  the  complete  spherical  envelopes  sometimes  noticed,  SpnerioLl  envel- 
opes entirely  surrounding  the  nucleus,  would  also  be  formed  if  the  cometic  matter 
■Dould  be  projected  from  aU  parts  of  the  nucleus  with  the  same  velocity,  but  with 
a  force  insufficient  to  overcome  the  gravitating  tendency.  An  apparent  spherical 
continuation  of  an  envelope  behind  ^e  nucleus,  might,  perhaps  result  from  the  in- 
teractions of  the  orbits  of  the  cometary  particles  m^ed  past  it  into  space  by  the  re- 
polave  force  of  the  sun. 

A  more  accurate  determination  of  the  orbits  of  the  cometic  particles  will  be  gir- 
en  in  a  soooeeding  No.  of  the  Journal 


Akt.  XV. — Beitiew  of  Hall  and  Whitnet/^s  Report  on  the  Geology 

of  lowa.f 

The  first  volume  of  the  Report  on  the  Geology  of  Iowa  has 
just  been  published,  and  in  a  style  highly  honorable  to  the  State. 
The  State  embraces  much  that  is  of  scientific  and  practical  interest, 
and  Professors  Hall  and  Whitney  who  have  had  the  survey  in 
hand,  have  accomplished  great  results  considering  the  time  afford- 
ed for  exploration.  The  Carboniferous  formation  is  a  prominent 
feature  in  the  geology,  and  has  afforded  a  splendid  collection  of 

*  The  vaporous  matter  which  is  incessantly  streaming  off  from  the  sun  into  re- 
mote space,  should  enhance  the  brightness  of  the  zodiaciu  light 

t  Report  on  the  Geological  Survey  of  the  State  of  Iowa :  embracing  the  results 
of  investigations  made  during  portions  of  the  years  1865,  66  and  67.  By  jAXia 
Hall,  State  Geologist,  and  J.  I>.  WmTiraT,  Chemist  and  Mineralogist.  Published 
by  authority  of  the  Legislature  of  Iowa.    Vol  I.   pp.  724.    1868. 
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Crinoids  for  description  and  illustration.  Even  the  Permian  has 
some  representative  beds,  thoaffh  discovered  too  recently — the 
Introduction  states,  after  the  rermian  fossils  of  Kansas  had 
been  made  known — ^to  be  described  in  detail  in  this  volume. 
Prof.  J.  D.  Whitney  contributes  chapters  on  the  Physical  Qeog- 
raphy,  Geology,  ana  Chemical  and  Economical  Geology  ineiuding 
Mmes, — ^Pro£  Hall,  on  the  General  Geology  and  PabdontolMy, 
and  A.  H.  Worthen,  (Assistant,)  on  the  Geology  of  the  Dcs 
Moines  valle;^  and  some  other  parts  of  the  State. 

The  geological  investigations  nave  thus  Beut  been  ccHifined  to  the 
eastern  half  of  the  State,  the  western  portion  of  Iowa,  which 
is  equal  in  area  to  New  York.  Massachusetts,  Oonnecticat  and 
Rhode  Island  put  together,  not  naving  yet  been  examined.  The 
work  is  divided  into  eight  chapters,  or  divisions,  of  which  th« 
first  is  devoted  to  the  Physical  Geography,  the  second  to  some 
general  remarks  on  the  Gteology  of  the  xl^orthwast,  the  third  to  a 
review  of  the  Geological  formations  occurring  in  Iowa,  as  exhib* 
ited  in  a  section  on  the  Mississippi  river,  the  fomth,  fifth  and 
sixth  to  the  detailed  Geolocy  oj  counties,  the  seventh  to  thd 
Economical  Geology,  and  the  eighth  to  the  Paleeontology,  Ae 
whole  work  being  conmrised  in  y24  pages,  with  29  stm  and 
lithographic  plates  of  K>8Bils,  a  geological  map  and  a  diagram  of 
the  leaabeanng  crevices  near  Dubuque. 

In  Chapter  I,  we  have  a  concise  view  of  the  topography  of  Iowa. 
The  State  is  a  vast  plain,  gradually  rising  as  we  prooeed  from 
the  east  towards  the  west,  and  firom  the  south,  normwards  i^^-tht 
absolute  elevations  are  given  from  the  railroad  surveys,  when 
such  could  be  obtained.  In  this  plain  the  streams  have  cut  de^ 
and  narrow  valleys,  which  are  bordered  hv  pvecipitous  ^'  bluflb/' 
as  they  are  termed,  the  river-bottom,  bluff  and  prairie  being  the 
three  consoicuous  features  of  the  topography  of  the  State.  The 
height  ana  steepness  of  the  bluffs  aecrease  gradually  from  the 
north  towards  the  south.  The  course  of  the  tributaries  of  the 
two  great  rivers  forming  the  eastern  and  western  boundaries  of  the 
State,  the  Mississippi  and  Missouri,  is  adduced  as  evidence  of 
the  cUrection  of  the  drainage  having  been  detenmned  by  two 
sets  of  low  and  narrow  flexures  of  the  strata,  one  set  running  in 
a  northwest  and  southeast  direction  and  the  other  nearly  at  riffbt 
angles  to  this.  The  Wapsepiniccm  is  mentioned  as  aiemarkaUe 
instance  illustrative  of  this;  this  river  having  a  length  of  abo«i 
260  miles  and  draining  a  valley  which  is  only  from  eight  to 
twelve  miles  in  width.  The  ^  mounds"  which  break  the  monot- 
ony of  the  landscape  in  the  lead  region,  are  described  as  outliers 
of  Niagara  limestone,  overlying  strata  of  the  Hudson  river  groups 
and  rising  in  isolated,  flat-toj^ied  hills,  prasentu^  evidaioe  of 
extensive  denundation.  These  mounds  are  from  400  to  <KX)  feet 
above  the  Mississippi  river,  and  about  200  Abore  &e  gmienl 
Jevd  of  the  prairie  at  their  bases. 
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The  prairies,  those  wonderful  treeless  and  fertile  plains. 
tiie  most  marked  feature  of  the  Northwest,  are  described  and 
the  subject  of  their  origin,  a  much  controverted  question,  is 
briefly  discussed.  The  theories  which  have,  at  diflferent  times 
been  brought  forward  to  account  for  the  absence  of  trees  in 
the  prairie  region  are  discussed  and  pronounced  to  be  inade- 
quate. It  is  attempted  in  the  report  to  show  that  the  extreme 
fineness  oi  the  particles  of  which  the  soil  is  made  up  is  the  pre- 
dominating cause  of  this  peculiar  condition  of  the  vegetation, 
and  some  &cts  are  stated  which  go  to  confirm  this  theory. 
Reasoning  from  analogy  of  the  smaller  prairies  to  the  thickly 
wooded  region  of  the  tfpper  Peninsula  of  Michigan,  it  is  infer- 
red ;  "that  the  whole  region  now  occupied  by  the  prairies  of  the 
Northwest  was  once  an  immense  lake,  in  whose  basin  sediment  of 
an  almost  impalpable  fineness  gradually  accumulated,  under  con* 
ditioos,  the  discussion  of  which  is  postponed  to  another  volume 
in  which  the  drift  phenomena  of  the  Northwest  will  be  taken  up ; 
tiiat  this  basin  was  drained  by  the  elevation  of  the  whole  region, 
but,  at  first,  so  slowly,  that  the  finer  particles  of  the  superficial 
deposits  were  not  washed  away,  but  allowed  to  remain  where 
they  were  originally  deposited.  After  the  more  elevated  portion 
of  the  former  praines  had  been  laid  bare,  the  drainage  becoming 
concentrated  in  narrower  channels,  the  current  thus  produce(^ 
aided  perhaps  by  a  more  rapid  rise  of  the  region,  accjuired  suf- 
ficent  velocity  to  wear  down  through  the  finer  material  on  the 
sur&ce,  wash  away  a  portion  of  it  altogether,  and  mix  the  rest 
so  effectually  with  the  underlying  drift  materials,  or  with  abra- 
ded firagments  of  the  rock  in  place,  as  to  give  rise  to  a  different 
character  of  soil  in  the  valleys  from  that  of  the  elevated  land. 
This  valley  soil,  being  much  less  homogeneous  in  its  composi- 
tion, and  containing  a  larger  proportion  of  coarse  materials  than 
that  of  the  uplands,  seems  to  have  been  adapted  to  the  ^owth 
of  forest  vegetation ;  and  in  consequence  of  this,  we  find  such 
localities  covered  with  an  abundant  growth  of  timber." 

"  Wherever  there  has  been  a  variation  from  the  usual  condi- 
tions of  soil,  on  the  prairie  or  in  the  river-bottom,  there  is  a  cor- 
responding change  in  the  character  of  the  vegetation.  Thus,  on 
the  prairies  we  sometimes  meet  with  ridges  of  coarse  material, 
apparently  deposits  of  drift;,  on  which  from  some  local  cause, 
there  has  never  been  an  accumulation  of  fine  sediment:  in  such 
localities  we  invariably  find  a  growth  of  timber.  This  is  the 
origin  of  the  groves  scattered  over  the  prairies,  for  whose  isola- 
ted position  and  peculiar  circumstances  of  growth  we  are  unable 
to  account  in  any  other  way." 

At  the  close  of  the  chapter  on  Physical  Creography,  a  review 
is  given  of  the  meteorological  observations  which  have  been 
made  in  different  parts  of  the  State  by  different  observers.    From 
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a  comparison  of  these  some  light  is  thrown  on  another  question 
which  has  been  discussed  without  havine  been  satisfactorily  an- 
swered, namely :  What  is  the  difference  between  the  climate  of 
the  Eastern  and  Western  States  on  the  same  parallel  ?  It  appears 
that  while  there  is  but  little  difference  in  the  mean  temperature 
of  the  year  on  the  Atlantic  coast  and  in  the  Mississippi  valley, 
in  the  same  latitude,  there  is  a  perceptible  tendency  to  extremes 
'  in  the  mean  of  the  eeaaons,  the  summers  being  hotter  and  the 
winters  colder,  as  we  go  farther  west  The  annexed  table  (from 
p.  88)  will  serve  to  illustrate  this  statement 


Tempentares. 

LocaUty, 

LaUtadd. 

Year. 

Spring. 

Sammer. 

Autumn. 

Winter. 

West  Point,  N.  T. 

41®  28' 

50^-7 

48-7 

71-8 

682 

29-7 

Fort  Armstrong,  DL, 

41    80 

60  -8 

60-5 

741 

61-7 

24-9 

Oooocil  Blu£b, 

41    80 

49  -8 

49-8 

74-7 

61-4 

21-7 

Utica,  N.  Y., 

48    06 

46  -7 

44-5 

66-6 

47-8 

24-5 

Prairie  du  Chien, 

48    05 

47  -6 

48-7 

728 

48-8 

21-2 

Potsdam,  N.  Y, 

44    40 

48  -6 

42-9 

66-8 

45-4 

19-8 

Fort  SneUinn:,  Min^ 

44    58 

44  -6 

45-6 

70-6 

46-9 

161 

In  the  geological  portion  of  the  Eeport,  we  notice  the  follow- 
ing matters  as  of  more  especial  interest. 

The  members  of  the  geological  series  developed  in  Eastern 
Iowa,  all  belong  to  the  Palaeozoic  system,  and  include  groups  of 
strata  from  the  Potsdam  Sandstone  up  to  the  coal  measures.  The 
existence  of  the  Permian  in  the  central  portion  of  the  state  is 
inferred  from  the  presence  of  large  masses  of  gypsum  overlying 
the  coal  measures,  but  in  connection  with  which  no  fossils  have 
as  yet  been  discovered.  The  range  and  extent  of  the  formations 
is  exhibited  on  the  geological  map  accompanying  the  Eeport, 
a  glance  at  which  will  be  more  satisfactory  than  an  attempt  at 
description.  It  may  simply  be  noted  that  the  general  trend  of 
the  formation  is  northwest  and  southeast,  and  that  the  dip  being 
to  the  south  and  west,  the  traveller,  in  passing  over  the  State 
from  northeast  to  southwest,  crosses  successively  higher  groups. 
There  appears  to  have  been  but  little  disturbance  of  the  strata 
since  their  deposition,  and  no  igneous  or  metamorphic  rocks  are 
known  to  exist  within  the  limits  of  the  State. 

The  Silurian  series,  as  it  is  developed  in  the  Northwest,  is 
made  up  of  alternations  of  sandstones,  aolomites,  limestones,  and 
shells.  The  order  of  succession,  lithological  character  and  thick- 
ness of  the  diflPerent  members  which  are  recognized  in  Iowa,  may 
be  seen  in  the  annexed  table,  arranged  in  an  ascending  order : 

Name  of  Ckonp.  Litbolofical  character.  Thickneaa. 

Potsdam  Sandstone,  Pure  eilicioas  sandstone,  250-300  feet 

Lover  Magnesian  Limestone,  Dolomite,  250  ** 

(Calciferous  Sandstone  of  N.  Y.  Rept.) 
Upper,  or  St.  Peter's  Limestone,  Pure  silicioas  sandstone,  80  ** 

I  Alternation  of  slightly  argilla- 
Trenton,  or  Blue  Limestone,  J   ceous  limestones  and  shells,  100-120  " 

(  with  pore  limestones, 
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Name  of  Groi^  Litlu>logieal  ohutetot.  TUokiMM. 

Gakoa  limestone.  Dolomite,  260-800  feet 

Niagara,  Dolomite,  250-800" 

Ooo.d.ga  Sit  G«,np.  j  ^S^S.l'riT^'"*"'  "'^  "^ 

In  general  there  is  shown  a  thinning  of  the  members  above 
the  calciferous  sandstone  as  compared  with  the  series  in  New 
York,  and  a  disappearance  of  some  of  them.  A  few  particulars 
with  regard  to  the  various  groups  are  here  added. 

Potsdam  Sandstone. — The  very  great  thickness  of  this  forma- 
tion, which  has  been  shown  to  exist  in  the  Lake  Superior  re- 
gion, is  limited  to  the  vicinity  of  the  trappean  rocks.  Proceeding . 
southwesterly  from  the  copper-bearing  range,  we  soon  find  the 
conglomerate  to  have  disappeared,  and  have  no  evidence  in  Iowa 
and  southern  Wisconsin  of  the  existence  of  more  than  400 
feet  at  any  one  point,  while  the  mean  development  is  prob- 
ably not  over  250  or  300  feet.  The  exposures  of  this  rock 
are  very  limited  in  Iowa,  but  it  covers  considerable  surface  in 
Minnesota,  and  still  more  in  central  Wisconsin.  Bands  or  in- 
tercalated masses  of  conglomerate  are  almost  entirely  wanting  in 
the  sandstone ;  these,  as  well  as  the  lines  of  oblique  lamination,, 
appear  to  be  confined  to  the  vicinity  of  the  igneous  rocks.  There 
is  no  member  of  the  series  more  persistent,  both  in  lithological 
and  paldeontological  characters  in  the  lower  sandstone ;  it  has 
been  traced  j5x)m  Ion.  73°  to  Ion.  104*^,  exhibiting  everywhere 
the  same  granular  silicious  character  and  characterized  by  the 
same  organic  forms,  and  we  have,  up  to  this  time,  no  evidence  of 
the  existence  of  organic  remains  below  this  formation. 

Jjoiver  Magnesian  Limestone, — This  is  a  mass  of  dolomite,  hav- 
ing a  thickness  of  from  225  to  250  feet,  about  200  of  which  are 
nearly  pure,  crystalline  dolomite,  containing  firom  one  to  ten  per 
cent  of  silicious  sand,  mechanically  intermixed ;  the  remaimng 
25-50  feet  are  beds  of  passage  into  the  sandstone  below,  consist- 
ing of  mingled  and  alternating  sandstone  and  dolomite.  Fossils 
are  extremel v  rare  in  this  member  of  the  series ;  a  few  have  been 
observed  in  Wisconsin  in  a  very  imperfect  state  of  preservation, 
but  none  in  Iowa. 

Upper  or  JSL  Peter^s  Sandstone. — This  repetition  of  the  sand- 
stone underlying  the  lower  magnesian,  is  also  remarkable  for  its 
persistence  in  Hthological  character  and  thickness  over  a  great 
extent  of  sur&ce.  From  La  Salle,  in  Illinois,  where  it  makes  its 
i^pearance  in  a  low  axis  of  elevation,  underlying  the  coal-meas- 
ures unconfi>rmably,  to  St.  Paul  in  Minnesota,  a  distance  of  over 
400  miles,  this  sandstone  hardly  varies  more  than  ten  feet  £rom, 
its  normal  thickness  of  about  80  feet,  which  indicates  a  remark- 
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able  nniformity  in  the  physical  conditions  prevailing  at  the  time 
of  deposition  of  this  comparatively  thin  mass.  The  feet  that 
this  sandstone  is  so  persistent  in  its  thickness  and  lithological 
character;  that  it  consists  of  almost  chemically  pure  quartz,  in 
the  form  of  grains  of  minute,  but  uniform  size,  with  crystalline 
fecets ;  that  it  contains  no  pebbles  or  fragments  which  can  be 
recognized  unmistakably  as  being  of  foreign  or  detrital  origin, 
are  noticed  as  giving  plausibility  to  the  supposition  that  it  was 
a  chemical  precipitate,  rather  than  the  result  of  the  mechanical 
disaggregation  of  pre-existing  quartzose  rocks.  No  fossils  have 
been  found  in  this  sandstone. 

Trenton  Limestone, — Under  this  head  is  designated  the  series  of 
beds  between  the  Upper  Sandstone  and  the  Gralena  limestone, 
which  inay  be  subdivided  into  two  portions :  a,  the  buflF  lime- 
stone, an  impure  dolomite,  containing  from  ten  to  twenty  per 
cent  of  sand  and  clay ;  it  is  from  fifteen  to  twenty  feet  thick, 
and  is,  in  the  vicinity  of  the  Mississippi  river,  quite  destitute  of 
fossils.  It  is  succeeded,  in  the  ascenaing  order,  by  6,  the  blue 
or  Trenton  limestone  proper,  a  series  of  calcareous  and  calcareo- 
argillaceous  layers,  lime  unaccompanied  by  magnesia  appearing 
here,  for  the  first  time  in  the  series,  the  whole  having  a  tmckness 
of  from  70  to  80  feet  For  the  first  time,  also,  we  find  traces  of 
organic  life  abundantly  disseminated  through  the  rocks,  a  6<5t 
not  without  significance  in  its  relations  to  the  absence  of  magne- 
sia noticed  above.  Many  of  the  layers,  and  shaly  partings  be- 
tween the  compact  calcareous  beds,  are  crowded  with  forms  either 
identical  with,  or  closely  allied  to,  those  which  characterize  the 
Trenton  limestone  in  its  extension  from  New  York  through 
Canada  and  on  the  northern  shores  of  Lakes  Huron  and  Michi- 
gan, and  as  far  west  as  the  Mississippi,  along  a  line  of  outcrop 
some  1500  miles  in  extent. 

Galena  Limestone. — The  passage  from  the  Trenton  limestone 
into  the  next  succeeding  member  of  the  series,  the  Galena  lime- 
stone, is  not  an  abrupt  one ;  on  the  contrary,  there  are,  in  many 
localities,  several  alternations  of  calcareo-magnesian  and  purely 
calcareous  layers,  indicating  that  the  change  of  conditions  which 
resulted  in  the  deposition  of  the  highly  crystalline  dolomite 
which  overlies  the  Trenton  was  not  eftected  at  once,  nor  without 
occasional  partial  returns  to  the  former  state  of  things.  The 
Galena  limestone,  as  usually  developed,  is  a  rather  thick-bedded, 
light  greyish,  or  light  yellowish  grey,  dolomite,  distinctly  ciys- 
talline  in  its  texture  and  usually  rather  coarse-grained.'  The 
more  crystalline  portions  frequently  contain  cavities  lined  with 
small  crystals  of  brown  spar,  and  the  rock  is  remarkable  for  the 
irregularity  with  which  it  weathers,  leaving  picturesque  outliers, 
with  castellated  forms,  like  watch-towers,  or  the  half-ruined  walls 
of  ancient  fortified  cities.    The  quantity  of  insoluble  matter  in 
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this  dolomite  is  very  small,  not  usually  exceeding  two  or  three 
per  cent;  it  consists  almost  entirely  of  quartzose  sand.  The 
fossils  of  the  Galena  limestone  are  closely  allied  to  those  of  the 
Trenton,  although,  in  the  lead-region,  certain  ones,  such  as  the 
Eeceptaculites  sjid  LingiUa  quadrata,  which  are  characteristic  of  the 
Galena  limestone,  are  not  found  in  the  underlying  blue.  The 
fossUs  of  the  Galena  are  all  in  the  form  of  casts  with  the  excep- 
tion of  those  in  which  the  shell  originally  consisted  o{  phosphate 
of  lime  instead  of  the  carbonate,  as  waa  the  case  with  the  Lingula  ; 
it  appears,  therefore,  that  the  chemical  changes  which  the  rock 
has  undergone  since  its  deposition  have  been  such  as  to  remove 
ihe  substance  of  shells  consisting  of  the  carbonate  of  lime,  but 
to  leave  the  phosphate  untouched.  Another  interesting  fact  in 
connection  with  the  palaeontology  of  the  Galena  limestone  is,^ 
the  discovery  in  it  of  a  single  specimen  of  Hdlysites  catenulatus, 
the  characteristic  and  most  abundant  fossil  of  the  Niagara  lime- 
stone in  this  region.  This  coral  was  in  the  form  of  a  cast,  while 
those  of  the  Niagara  are  uniformly  silicified,  this,  with  other  cir- 
cumstances, removing  all  possibility  of  error  in  regard  to  its  true 
locality.  A  single  specimen  of  the  same  genus  is  described  by 
Mr.  B!all  as  occurring  in  the  Hudson  river  group  on  Green  Bay, 
these  two  being  the  only  instances  in  which  this  genus  has  been 
found  in  the  United  States  in  Lower  Silurian  rocks. 

The  Galena  limestone  forms  a  very  important  member  of  the 
series  in  the  Upper  Mississippi  valley  and  in  Wisconsin,  although 
not  distinctly  recognized  to  the  eastward  of  the  Menomonee 
river ;  it  is  fully  250  feet  thick  in  the  vicinity  o£  Dubuque, 
where  it  has  its  maximimi  development,  and  from  which  point 
it  cradually  thins  out  in  every  direction.  It  is,  economically,, 
of  high  interest,  from  the  fiujt  of  its  being  the  chief  repository 
of  the  lead  ore  which  has  been,  and  still  is,  so  extensively  mined 
in  the  Upper  Mississippi  lead-region. 

Hudson  jRiver  Oroup. — This  member  of  the  series  according  to 
the  Report  is  first  distinctlv  recognized  in  its.  extension  west  of 
Little  Bay  des  Noquets.  Being  composed  chiefly  of  silicious  and 
silico-argillaceous  shales,  which  disintegrate  with  rapidity,  so  that 
a  good  natunJ  section  is  rarely  exposed,  its  existence  in  the  Upper 
Ifcssissippi  valley  was  for  a  long  time  overlooked,  although  many 
of  the  snafts  in  the  lead  region  are  sunk  through  a  greater  or 
less  thickness  of  it,  in  order  to  reach  the  underlying  limestone. 
It  did  not  escape  the  observing  eye  of  Percival,  who  mentions 
it  in  his  first  annual  Beport,  dated  1855,  under  the  name  of 
*'  Blue  Shale,"  but  without  any  indication  of  its  palseontoloffical 
relation  or  thickness,  as,  indeed,  it  has,  within  the  limits  of  the 
lead-re^on  in  Wisconsin,  been  almost  entirely  removed  by  de- 
nundation.  The  thickness  of  these  shales,  when  fully  developed 
is  from  60  to  80  feet,  and  in  some  places  perhaps,  as  much  as 
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100,  but  no  natural  section  has  been  observed  exposing  more 
than  25.  The  quantity  of  organic  remains  crowded  into  some 
of  the  layers  of  this  ^up,  is  truly  astonishing ;  some  strata  of 
six  or  eight  inches  m  tnickness  are  made  up  of  Orthocerata 
packed  as  closely  together  as  they  can  lie.  The  palaeontology 
of  this  formation  has  not  been  investigated  in  detail,  but  its  po- 
sition and  the  general  character  of  its  fossils  leave  no  doubt 
of  its  equivalency  with  the  Hudson  river  group. 

An  interesting  fact  in  connection  with  these  shales,  is  the 
large  amount  of  bituminous  matter  whjch  they  contain,  and 
which  is  shown  in  this  Report  to  be  characteristic  of  this  group 
from  New  York,  through  Canada,  to  the  Mississippi  river.  A 
specimen  of  a  dark  chocolate-colored  shale  from  Savannah,  HI., 
was  found  to  contain  20*96  per  cent  of  combustible  substances : 
other  specimens  from  the  vicinity  of  Dubuque,  lost,  on  imition, 
from  11  to  16  per  cent,  of  organic  matter.  The  black,  nighly- 
glazed  and  apparently  very  carbonaceous  shales  of  the  Hudson 
river  valley,  which  have  oeen  so  frequently  mistaken  for  coal, 
contain  from  one-half  to  one  per  cent  of  carbon,  but  no  volatile 
matter ;  while  specimens  of  the  Utica  shale  from  Herkimer  Co., 
on  the  other  hand,  lost  frx>m  12  to  14  per  cent  of  their  weight 
when  burned  in  oxvgen. 

The  presence  or  carbon  in  the  shales  of  the  Hudson  river 
group  over  so  extensive  a  region,  and  in  so  large  quantity,  is 
not  only  a  matter  of  very  considerable  economical  importance, 
as  indicating  a  source  frt>m  which,  in  those  parts  of  the  country 
where  the  true  Carboniferous  rocks  are  wanting,  a  supply  of  ma- 
terial for  lighting,  and  perhaps  heating,  purposes  may  oe  obtain- 
ed ;  but  it  is  also  of  great  interest  in  a  theoretical  point  of  view, 
as  bearing  on  the  question  of  the  origin  of  the  carbon  in  the 
coal«measures  themselvea  These  shales  and  slates  seem  to  have 
been  accumulated  under  conditions  somewhat  resembling  those 
which  prevailed  during  the  deposition  of  the  Carboniferous  se- 
ries, while  the  presence  of  so  large  a  per-centage  of  carbon  in 
them  is  rendered  still  more  striking  by  the  fact,  that,  in  the 
Northwest,  neither  the  rocks  below,  nor  those  above  as  far  up  as 
the  coal-measures,  contain  more  than  the  merest  trace  of  carbo- 
naceous matter.  From  the  base  of  the  Potsdam  to  the  top  of 
tiie  Galena  limestone,  the  whole  amount  of  carbon  present  in  the 
rocks,  would  not,  if  collected  into  one  layer,  make  a  deposit  of 
more  than  an  inch  or  two  in  thickness;  but  if  the  bituminous 
matter  of  the  Hudson  river  shales  at  Savannah,  were  all  collect- 
ed by  itself  in  one  stratum,  instead  of  being  diffused  through 
perhaps  60  or  80  feet  of  shale,  that  stratum  would  have  per- 
naps  equalled  twenty  feet  or  more  in  thickness.  A  further  in- 
vestigation into  the  exact  nature  and  distribution  of  ih«  bitu- 
minous matter  is  contemplated. 


Digitized  by  VjOOQ IC 


Review  of  Hall  and  Whitney^ s  Creology  of  Iowa.        Ill 

Niagara  Limestone. — ^This  is  the  third  great  mass  of  dolomite, 
which,  throughout  the  vallev  of  the  Upper  Mississippi,  hes  next 
above  the  Hudson  river  shales,  and  which,  as  well  from  the  ex- 
tent of  surface  covered  by  it  as  from  its  thickness  and  persisten- 
cv  of  lithological  and  palaeontolo^ical  characters,  forms  one  of 
the  most  important  members  of  the  Silurian  series  in  the  North- 
west It  is  one  of  the  rocks  which,  prior  to  the  recognition  of 
the  Hudson  river  shales  in  the  Northwestern  mineral  region, 
was  included  under  the  designation  of  "  Cliff  limestone ;"  and,  more 
lecentlj,  has  been  described  as  the  '^  Coralline  and  Pentamerua 
beds  of  the  Upper  Magnesian  limestone," — ^the  term  "  Upper  Mag* 
nesian  limestone,"  according  to  Dr.  Owen,  including  all  the  mem- 
bers of  the  series  from  the  base  of  the  Galena,  up  to  the  base  of 
the  B[amilton  group.  The  Niagara  limestone  of  the  region  in 
question  is  a  nearly  pure  dolomite  having  a  crystalline  structure 
and  a  light  yellowish  gray  color ;  it  diflfers  but  little  in  external 

Spearance  from  the  Galena  limestone,  and  hand-specimens  of 
a  two  rocks  might  frequently  be  mistaken  for  each  other. 
The  Niagara  limestone,  however,  does  not  often  exhibit  that 
tendency  to  irregular  decomposition,  and  consequent  weathering 
in  £mtastic  forms,  so  characteristic  of  the  Galena ;  it  also  con- 
tains a  greater  amount  of  silica  in  the  form  of  layers  and  nod- 
ules of  flint,  and  it  differs  from  this  last  mentioned  rock  also,  in 
the  £ftct  that  the  fossils  it  contains  are  usually  silicified,  and  not 
preserved  in  the  form  of  casts  simply.  It  may  also  be  noticed 
that,  whereas  in  the  Lower  Magnesian  and  Galena  groups  the 
amount  of  magnesia  present  is  almost  exactly  that  required 
to  form  with  the  lime  and  carbonic  acid,  the  double  car- 
bonate, or  dolomite;  in  the  Niagara,  on  the  other  hand,  there  is 
frequently  a  small  excess  of  lime  over  the  magnesia.  The  thick- 
ness of  this  member  of  the  series  is  estimated  at  about  860  feet, 
250  feet  being  the  greatest  amount  measured  in  any  one  expo- 
sure. The  Niagara  limestone  throughout  the  Northwest  is 
marked  by  the  presence  of  beds  crowded  with  the  Peniamerus 
oUonguSj  as  also  by  numerous  corals,  of  which  Hdlysttes,  Favosites^ 
EeUoUies,  Syringopora  and  Lyellia  are  the  most  conspicuous  gen- 
era. There  are  also  numerous  Crinoids  identical  with,  or  closely 
allied  to,  those  of  the  Niagara  limestone  of  New  York,  but  mostly 
in  a  very  bad  state  of  preservation,  as  might  be  expected  in  a 
crystalline  dolomite. 

Le  Claire  Limestone, — Of  the  groups  recognized,  in  New  York, 
as  intermediate  between  the  Niagara  and  the  base  of  the  Devo« 
nian,  but  a  meagre  representation  has  been  observed  in  Iowa, 
and  that  only  on  the  Mississippi  river.  The  Le  Claire  limestone 
is  described  by  Mr.  Hall  as  a  very  heavy  bed  of  dolomite,  several 
hundred  feet  in  thickness,  which,  in  consequence  of  its  disturbed 
condition  and  enduring  character,  has  been  the  cause  of  the 
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Upper  Eapids  of  the  Mississippi.  The  fossils  in  it  are  all  in  the 
form  of  casts,  and  among  them  are,  a  small  Spirifsr^  a  Sptrtgera, 
a  Pentamerus,  undistinguishable  from  P.  occidentalism  several  Gas- 
teropods  and  some  chambered  shells.     This  dolomitic  mass  is 

? laced,  conjecturally,  on  a  parallel  with  the  Gralt  limestone  of 
Fpper  Canada,  hitherto  supposed  to  form  the  base  of  the  Onon- 
da^  Salt  Group.  The  Le  Claire  limestone  has  not  been  traced 
to  any  distance  from  the  river,  and  is  certainly  wanting  in  north- 
eastern Iowa,  where  the  Niagara  limestone  is  overlaid  directly 
by  rocks  of  the  Hamilton  group.  It  appears  that  a  further  ex- 
amination should  be  made  of  the  section  at  the  Upper  Rapids, 
as  it  is  difficult  to  understand  how  so  thick  a  mass  of  rock  should 
appear  and  disappear  without  having  been  recognized  anywhere 
except  at  that  one  point. 

The  Onondaga  Salt  Oroup,  a  member  of  the  Silurian  series  of 
so  much  economical  importance  in  New  York,  is  represented  in 
the  Mississippi  river  section  by  a  few  feet  only  oi  magnesian 
limestone,  or  nearly  pure  dolomite,  although  soft  and  destitute 
of  crystalline  structure.  The  peculiar  physical  condition  of  the 
Onondaga  Salt  Group,  as  it  exists  in  New  York,  is  exhibited  in 
some  of  the  layers  of  the  section  on  Quarry  creek,  a  small  tribu- 
tary of  the  Mississippi,  but  the  economically  valuable  minerals 
are  wanting.  This  croup  has  not  been  traced  west  of  the 
Mississippi,  where,  indeed,  it  exists  only  in  a  few  detached  frag- 
ments. 

Of  the  rocks  of  Devonian  age,  the  Upper  Eetderberg  Limestone^ 
so  well  marked  in  New  York  and  Ohio,  is  with  difficulty  to  be 
recognized  to  the  west  of  the  Mississippi.  Certain  non-fossil- 
iferous  strata  cropping  out  on  the  bank  of  that  river,  at,  and  for 
two  or  three  miles  above,  Davenport,  are  referred  by  Mr.  Hall  to 
that  group,  chiefly,  as  it  appears,  from  their  stratigraphical  posi- 
tion and  lithological  character. 

The  Hamilton  group  is  an  important  member  of  the  series  in 
Iowa,  covering  many  hundred  square  miles  of  surface,  althouffh 
greatly  diminished  in  thickness  from  what  it  was  in  New  Yoric 
it  consists  of  a  series  of  purely  calcareous  and  calcareo-magnesian 
strata,  with  occasional  bands  in  which  argillaceous  matter  occurs 
to  some  extent,  the  lithological  character  of  this  portion  of 
the  series  being  somewhat  more  variable  than  that  of  the  groups 
below.  The  greatest  thickness  of  this  group  exposed  in  any  one 
section  appears  to  be  about  one  hundred  feet ;  out  its  entire  de- 
velopment has  not  been  satisfectorily  ascertained.  A  few  of  the 
species  of  fossils  found  in  it  are  identical  with  those  occuring  in 
New  York ;  but  most  of  them  are  new.  Several  are  more  Uke 
Devonian  species  of  Central  Europe  than  any  which  had  been 
previously  described  from  this  continent 
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The  Chemung  group  in  *  the  Mississippi  valley  gives  but  a 
meagre  representation  of  the  same  series  of  rocks  in  New  York, 
Pennsylvania  and  Ohio.  It  contains  almost  an  entirely  ne\r 
Fauna,  although  of  species  closely  allied  to  those  of  more  easterly 
localities  of  the  same  group. 

The  passage  from  the  Devonian  to  the  Carboniferous  series  is 
shown,  in  this  Report,  to  be  an  almost  imperceptible  one,  both 
in  the  physical  and  palaeontological  character  of  the  groups, 
there  being  no  strong  line  of  demarcation  separating  the  upper 
calcareous  beds  of  the  Chemung  group  from  the  Burlington 
Umestone,  the  lowest  member  of  the  Carboniferous  limestone 
series. 

One  of  the  most  interesting  facta  brought  out  in  this  connec* 
tion,  is  the  existence  of  five  distinct  members  of  the  Carbonif- 
erous limestone  series.  These  are  shown  to  have  been  deposited 
in  an  ocean  which  was  gradually  contracting  its  limits  on  the 
north,  the  greatest  development  of  each  successive  member  of 
the  series,  in  an  ascending  order,  being  to  the  south  of  the  one 
below  it ;  while,  subsequent  to  the  deposition  of  all  these  and 
the  sandstone  which  separates  the  fourth  and  fifth  limestones,  the 
entire  area  was  submerged,  allowing  the  coal-measures  to  be  de- 
posited on  the  slightly  inclined  edges  of  all  these  limestones,  as 
well  as  of  the  Chemung  and  Hamilton  rocks,  and  also,  to  some 
extent  of  the  Silurian  limestone,  after  they  had  been  disturbed 
and  denuded.*  All  these  limestones  of  the  carboniferous  series 
are  well  characterized  by  the  fossils  they  contain. 

The  fossils  of  the  survey  are  described  and  figured  in  Part  II 
on  Palaeontology,  by  Prof.  Hall,  this  portion  of  the  volume  ex- 
tending to  260  pages.  The  Devonian  and  Carboniferous  series 
have  been  selected  for  illustration,  as  the  Silurian  had  previ- 
ously received  much  attention  in  the  Reports  of  Dr.  Owen.  In 
the  Hamilton  and  Chemung  groups  the  fossils  are  particularly 
interesting,  as  exhibiting  the  influence  of  geographical  con- 
ditions, or  of  distance,  while  the  physical  condition  remained 
nearly  the  same  as  in  central  and  western  New  York.  The 
entire  number  of  species  described  from  all  these  rocks  is  about 
250. 

Special  attention  is  given  in  the  Report  to  the  fossils  of  the 
Carboniferous  limestones,  as  illustrating  the  successive  members 
of  the  series ;  and  with  this  object  contrasting  forms  have  not 
been  selected,  but,  on  the  contrary,  the  more  common  and  char- 
acteristic fossils  of  each  rock.  Many  hitherto  believed  to  be 
identical  with  European  species  are  proved  to  be  quite  distinct. 

The  number  of  species  of  Crinoids,  described  in  the  volume, 
is  probably  equal  to  or  greater  than  all  those  before  made  known 

*  See  this  Journal,  [2],  xxiii,  187. 
SECOND   SERIES,  Vol.  XXVU,  No.  70.-JAN.  1860. 
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from  the  same  formations.  Those  of  the  Carboniferous  lime*- 
stones  amount  to  one  hundred  and  seventeen  species,  and  of 
these  eighty-nine  are  new  or  not  before  described. 

The  true  generic  characters  of  ZeacrinuSj  Agaricocrinus  and 
Agassizocrinus  of  Troost, — genera  which  that  author  had  given 
in  his  catalogue,  but  of  which  he  had  never  published  the  full 
descriptions — are  here  for  the  first  time  given.  In  this  and  other 
cases  Mh  Hall  has  evidently  aimed  to  recognise  fully  the  un- 

1)ublished  labors  of  Prof.  Troost.  He  has  on  page  5^  the  fol- 
owing  note : — 

"  I  nave  transcribed  these  observations,  as  well  as  the  specific 
description  of  this  species,  fi-om  the  MS.  of  Dr.  Troost^s  memoir 
upon  the  Crinoideee,  which  is  to  be  published  in  the  Smithsonian 
Contributions  to  Knowledge ;  having  been  permitted  to  make 
such  references  and  citations  as  would  enable  me  to  verify  any 
of  the  genera  and  species  which  I  might  describe  in  the  Iowa 
Report.    By  this  means,  although  Dr.  Troost's  paper  has  not 

Jet  been  published,  he  has  the  precedence  which  belongs  to 
un." 

The  Scaphiocrinm  in  its  typical  species  so  nearly  resembles  the 
Graphiocrinua  of  De  Koninck  and  Le  Hon  that  Mr.  Hall  is  led  to 
suspect  that  they  have  overlooked  a  series  of  small  basal  plates. 
These  characters  are  here  illustrated ;  and  in  the  Forhesiocrinua 
is  shown  a  series  of  three  basal  plates  below  the  five  plates  sup- 
posed by  these  authors  to  constitute  the  base.  This  genus  is 
further  sustained  by  five  American  species,  all  of  which  are  new. 

Some  interesting  facts  are  shown,  for  the  first  time,  connected 
with  the  structure  of  the  Actinocrinus^  and  particularly  the  dis- 
tribution of  the  arms  and  their  relations  to  the  rays  or  radial 
series  of  the  plates  of  the  body.  These  relations,  as  well  as 
other  important  points  for  the  discrimination  of  species  are  shown 
in  the  diagrams  accompanying  many  of  the  descriptions  with  a 
formula  of  numbers  belonging  respectively  to  the  anterior,  antero- 
lateral and  postero-lateral  rays.  These  characters,  shown  to  be 
constant,  oner  important  additional  facilities  for  the  determin- 
ation of  species,  especially  where  specimens  are  imperfect. 

Of  the  genus  Actinocriiius  alone  twenty-nine  new  species  and 
two  varieties  are  described,  and  of  the  genus  Platycrinxis  sixteen 
new  species.  Ehodocrinus  is  noticed  for  the  first  time  among 
American  Carboniferous  species.  Five  species  of  the  genus  Ar- 
choeocidaris  are  described  and  illustrated,  one  from  each  of  the 
limestones  of  the  Carboniferous  series. 

This  Report  is  doubtless  the  best  contribution  yet  made  to  our 
knowledge  of  the  Crinoids  and  other  Echinoderms  of  the  Car- 
boniferous system ;  and,  both  as  regards  their  structure  and  their 
geological  mstribution,  it  is  of  the  highest  interest.  We  might 
cite  at  length  important  observations  on  the  genera  and  species, 
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did  space  allow.  The  plates  are  all  good,  and  those  of  Crinoids 
remarkably  beautiful  and  effective. 

In  the  chapter  devoted  to  Economical  Geology,  we  find  a  large 
number  of  analyses  of  the  rocks,  coals,  and  other  materials  of 
economical  value  occurring  in  Eastern  Iowa.  The  limestones 
analjrzed  are  many  of  them  almost  chemically  pure  dolomites ; 
and,  in  general,  the  predominance  of  crystalline  carbonates  of 
lime  and  magnesia  over  the  purely  detrital  rocks  is  very  marked 
all  through  the  series.  There  is  a  striking  deficiencv  of  the 
argillaceous  element,  especially,  in  all  the  SUurian  rocKS.  The 
analyses,  taken  together,  exhibit  a  tendency,  as  we  rise  in  the 
geological  scale,  to  a  greater  variety  of  Jithological  character  in 
the  members  of  the  successive  groups,  a  greater  amount  of 
detrital  matter  and  a  diminution  in  tne  quantity  of  magnesia, 
there  being  no  heavy  and  persistent  bed  of  dolomite  above  the 
Silurian. 

Among  all  the  specimens  examined,  the  only  ones  found  to 
contain  a  sufficient  quantity  of  insoluble  matter  to  be  available 
for  hydraulic  lime  are  those  from  the  Buff  limestone,  at  the  base 
of  the  Trenton.  It  remains  to  be  ascertained,  by  practical  trials, 
how  far  the  dolomites  and  highly  magnesian  limestones,  with 
but  a  small  quantity  of  insoluble  matter,  can  be  used  for  hy- 
draulic purposes,  as  they  have  been  to  a  limited  extent  in  Vir- 
ginia and  also  in  France. 

The  analyses  of  numerous  samples  of  coal  show  that  they 
belong,  like  all  the  Western  coals,  to  the  highly  bituminous 
dass ;  they  contain  from  36  to  40  per  cent  of  bituminous  matter, 
and  from  45  to  50  of  fixed  carbon.  They  all  appear  to  hold  a 
large  amount  of  hygrometric  moisture  with  great  tenacity,  part- 
ing with  it  slowly,  and  not  until  after  years  of  exposure  to  a  dry 
atmosphere.  Some  samples  give  as  much  as  fifteen  per  cent  of 
water,  expelled  by  drying  at  a  temperature  of  212*^  F.  Sulphur 
b  present  in  all  tnese  coals,  in  a  form  not  perceptible  to  the  eye, 
to  the  amount  of  from  one-half  of  one  to  two  per  cent,  and  also 
in  much  larger  quantity,  in  combination  with  iron  and  lime,  as 
pyrites  and  gypsum,  which  substances  materiallv  impair  the 
▼alue  of  western  coaJs.  No  workable  iron-ore  of  any  import- 
ance has  been  discovered  in  connection  with  the  coal-measures  of 
Iowa,  which  are  exceedingly  thin,  no  section  having  been  meas- 
nred  in  the  Des  Moines  valley  giving  much  over  a  hundred  feet 
in  thickness. 

The  subject  of  the  occurrence  of  the  lead  ore  in  the  Lower 
Silurian  limestones  of  the  Upper  Mississippi  valley,  and,  espe- 
cially, within  the  limits  of  Iowa,  is  discussed  in  this  Eeport  on 
pages  422  to  468.  The  principal  crevices,  or  lead-oearing 
fiasures,  which  have  been  worked  in  the  vicinity  of  Dubuque 
are  described,  and  a  diagram  given  illustrating  their  surface- 
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arrangement,  so  far  as  could  be  made  out  from  the  information 
collected.  In  no  part  of  the  lead  region  are  the  crevices  devel- 
oped on  a  more  extensive  scale,  or  with  so  much  regularity,  as 
in  the  Dubuque  district.  The  characteristic  form  of  occurrence 
of  the  ore  is  tiie  cave-opening,  or  expansion  of  the  vertical  crevice 
into  a  cave  or  chamber,  whoser  walls  are  sometimes  lined  with  a 
heavy  incrustation  of  pure  galena,  but  which  are  more  generally 
partially  filled  with  clay  and  loose  masses  of  rock,  mixed  witli 
fragments  of  ore,  derived  from  the  decomposition  of  the  material 
which  once  filled  the  ojyenijir/^  or  metalliferous  portion  of  the 
rock.  Some  of  these  caves  have  yielded  several  millions  of 
pounds  of  galena,  from  a  space  very  limited  in  depth  and  length, 

It  is  a  favorite  idea  among  those  who  have  little  acquaintance 
with  mining  operations  in  general,  or  who  wish  to  dispose  of 
abandoned  lead-mines  to  Eastern  ca})italists,  that  the  lead  crevices 
extend  indefinitely  downwards,  and  that  the  only  reason  why 
deep  mining  has  not  been  carried  on  in  this  region  is  thfit  the 
miners  have  not  sufficient  skill  or  capital  to  work  down  to  any 
considerable  depth.  It  has  also  been  insisted  on  by  the  same 
class  of  persons,  that  the  Lower  Maguesian  limestone  is  a  good 
mineral- bearing  rock,  and  that  lead-mining  may  be  carried  on  in 
it  with  profit,  while  the  expediency  of  sinking  shafts  through  the 
Upper  Sandstone  into  this  rock  in  search  of  ore,  ha^  often  been 
discussed  and  urged  by  them.  In  regard  to  these  points,  of  so 
much  economical  importance  to  the  lead-region,  the  Report  has 
the  following  :* 

"There  is  very  little  evidence  that  the  crevices  continue  to  be 

Eroductive,  in  the  Dubuque  district,  even  as  low  down  as  the  Blue 
imestone ;  and  it  is  certain  from  the  study  of  the  whole  region, 
that  they  are  everywhere  completely  cut  off  by  the  Upper  sand- 
stone. In  no  instance,  so  far  as  we  have  been  able  to  learn,  have 
the  lodes  been  found  to  extend  more  than  a  short  distance  into 
the  sandstone,  or  to  be  productive  of  galena  in  that  rock.  It  is 
true  that,  in  some  localities,  ore  has  been  found  in  the  limestone 
underlying  this  sandstone  (the  Lower  Magnesian),  when  this  rock 
occupies  the  surface ;  but  the  deposits  in  that  geological  positioa 
are  very  few  in  number,  and  the  ore  limited  in  quantity ;  we 
have  yet  to  learn  of  a  single  instance  in  which  diggings  in  that 
rock  have  been  profitable  for  any  length  of  time.  But,  again, 
even  if  the  Lower  Magnesian  were  a  good  mineral-bearing  rock, 
there  would  be  little  encouragement  to  continue  sinking  from 
the  Galena  limestone,  through  the  sandstone,  into  the  underlying 
sandstone ;  for  there  is  no  reason  to  suppose  that  a  crevice,  after 
being  entirely  interrupted  in  the  sandstone,  would  be  resumed 
in  the  limestone  below,  at  a  point  exactly  in  the  line  of  direction 
of  the  workings  above.     A  miner  would  be  no  more  justified  in 

♦  Report  p.  462. 
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flinking  tlirough  the  sandstone,  in  the  expectation  of  meeting  a 
contintiation  of  his  crevice  in  the  Lower  Magnesian,  than  he 
would  be  in  commencing  a  shaft  anywhere  at  random  in  this 
rock,  without  regard  to  surfece-indication,  and  expecting  to  strike 
a  valuable  lode.  lie  might  possibly  find  one ;  but  the  chances 
would  be  more  than  ten-thousand  to  one  that  he  would  not." 

That  the  amount  of  lead  produced  in  the  Upper  Mississippi 
region  is  gradually  diminishing  is  evident  from  the  statistics; 
the  maximum  produce  of  these  mines  was  in  the  years  1845-47, 
when  it  was  nearly  25,000  tons  per  annum.  At  present  it 
amounts  to  less  than  half  that.  In  answer  to  the  question,  what 
can  be  done  to  develop  the  mining  interest  of  this  region,  a  sys- 
tematic topographical  and  mining  survey  of  the  whole  lead-bear- 
ing r^on  is  urged  as  an  indispensable  preliminary  to  future  suc- 
ce^ful  explorations.  A  more  or  less  symmetrical  disposition  of 
the  crevices  will  be  found  to  prevail,  and  from  the  symmetry  of 
the  known,  the  position  of  the  unknown  may  possibly  be  ascer- 
tained. There  is  no  doubt  that  heavy  bodies  of  ore  yet  remain 
concealed  under  the  thick  covering  ot  drift,  which  malces  surface 
explorations  so  expensive,  and  that  a  large  amount  of  labor  is 
wasted  in  fruitless  search  for  workable  lodes  which  might  be 
more  profitably  expended  if  more  systematically  directed. 

The  existence  of  zinc  ore  in  sufficient  quantity  and  under  suit- 
able  conditions  with  reference  to  fuel,  labor,  and  a  market,  is 
pronounced  highly  questionable.  Gold  is  not  to  be  looked  for, 
except  in  the  most  minute  quantity,  a  caution  inserted  with  spe- 
cial reference  to  the  gold-fever  raging  in  Central  Iowa,  at  the 
time  this  portion  of  the  Report  was  passing  through  the  press. 
Specimens  of  considerable  size  may,  possibly,  have  found  their 
way  out  of  the  pockets  of  returned  California  miners,  into  the 
8oil  of  Iowa. 

In  closing  the  Report,  we  would  express  our  earnest  hope  that 
the  survey  so  well  begun,  may  be  continued  to  its  completion, 
md  that  other  volumes  as  valuable  may  soon  follow. 


Art.  XVI. — Correspondence  of  Prof.  Jerome  Nicklh^  dated  Paris. 
October  26(A,  1858, 

Sdentific  Association  at  Carlsruhe. — ^We  ask  our  readers  tills  time  to 
go  beyond  the  bounds  of  France  across  the  Rhine.  We  need  make  no 
*^ogy  for  this,  as  science  is  of  all  countries,  and  the  announcement  of 
sdentific  news  is  our  special  duty  as  correspondent  of  the  American 
Journal. 

The  German  Scientific  Associations  are  generally  highly  interesting, 
at  much  for  the  men  that  attend  them  as  the  subjects  discussed.  Few 
meetings  however  have  been  as  important  as  this  34th,  held  at  Carlsruhe, 
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the  capital  of  the  Grand  Duchy  of  Baden.  It  waa  remarkable  for  the 
sympathy  between  the  government  and  the  people,  and  also  for  the  men 
there  gathered  and  the  papers  brought  forward.  The  first  of  the  chemists 
and  physicists  of  Germany  were  there ;  and  geology,  mineralogy,  botany, 
zoology,  and  medicine  had  equally  distingui^ied  representatives.  As  the 
meeting  was  divided  into  sections,  we  could  not  hear  all,  and  selected 
those  departments  according  with  our  own  predilections, — physics  and 
chemistry ;  and  we  therefore  confine  our  communications  to  facts  brought 
out  in  these  two  sections. 

The  presidents  of  the  section  of  chemistry  were  successively  Liebig, 
Wohler,  Schdnbein,  and  on  the  declinature  of  Bunsen,  H.  Rose.  The 
sessions  began  on  the  17th  of  September. 

Schlossberger  on  the  property  of  ammoniacal  oxyd  of  copper  dissolv- 
ing  cellulose, — This  property  was  made  known  some  years  since  by 
Schweitzer.  Not  only  cellulose  but  also  silk  is  soluble  in  this  reagent. 
The  ammoniacal  sulphate  of  copper  acts  as  a  solvent  only  from  the  excess 
of  oxyd  of  copper  present.  Mr.  Schlossberger  finds  that  the  solvent 
power  increases  with  th,e  proportion  of  copper,  and  that  the  hydrate  of 
copper  dissolved  in  ammonia  acts  better  than  the  sulphate. 

The  cupro-ammoniacal  liquid  does  not  dissolve  gum,  dextrine,  starch, 
while  it  does  dissolve  filtering  paper.  The  salts,  and  especially  the  alka- 
line salts,  precipitate  this  solution  of  cellulose,  and  sulphate  of  copper  has 
the  same  effect.  The  precipitate  shows  no  trace  of  organization  or  crys- 
tallization ;  and  it  does  not  appear  to  differ  in  percentage  composition 
from  that  of  cellulose. 

These  same  alkaline  salts  do  not  precipitate  the  solution  of  silk,  and 
the  fiEict  may  be  made  the  basis  of  a  process  for  separating  silk  from  cot- 
ton. The  solution  of  cellulose  is  precipitated  also  by  alcohol,  a  concen- 
trated solution  of  honey,  gura  Arabic,  or  dextrine.  The  cupro-ammo- 
niacal liquid  has  no  action  on  pyroxyline  or  collodion.  Inuline,  chitine, 
conchyoline,  are  insoluble  in  it. 

Mr.  Schlossberger  has  found  that  the  ammoniacal  hydrate  of  nickel, 
NiOH^N,  acts  like  the  salt  of  copper.  The  solution  of  silk  is  however 
a  fine  blue  in  the  latter  and  a  yellowish  brown  in  the  former. 

J,  Nicktes  on  ike  diffusion  of  fluorine  and  the  means  of  detecting  it. — 
In  this  paper,  the  subject  of  which  has  been  briefly  presented  in  this 
Journal  before,  the  following  conclusions  were  arrived  at 

1.  There  is  fluorine  in  the  blood,  but  less  than  has  been  supposed. 

2.  There  are  only  small  traces  of  fluorine  in  bones.  After  Berzelius, 
the  proportion  is  3  grams  in  100  grams  of  the  calcareous  part  of  bones; 
but  we  have  shown  that  there  is  hardly  0*05  in  a  kilogram. 

3.  The  sources  from  which  the  animal  organization  may  derive  fluorine 
are :  (a)  potable  watere ;  (b)  vegetable  substances, — although  some  con- 
tain 80  little  that  it  is  necessary  to  experiment  on  a  kilogram  at  least  of 
ashes,  and  on  the  products  of  evapoiation  of  some  thousand  litres  of 
water.  Besides,  some  mineral  waters  are  a  source  containing  fluorine  in 
even  a  large  proportion — a  fact  that  may  explain  the  eflSciency  of  certain 
mineral  waters  that  are  feebly  mineralized,  such  as  those  of  Plombi^res, 
and  Mont  d'Or,  etc. 
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4.  The  water  of  the  Seine  taken  at  Paris,  is  one  of  those  containing  i}^e 
least  fluorine. 

6.  Of  the  rivers  of  France,  one  of  the  richest  in  fluorine  is  that  of  the 
La  Somme  near  Amiens. 

6.  Mineral  waters  vary  in  amount  of  fluorine ;  the  richest  examined 
are,  the  waters  of  Contrexeville,  Antogast,  Rippoldsau,  Geilnau  and 
Ch^tenois  (Bas-Rhin).  Reactions  may  be  obtained  from  a  litre  of  these 
waters. 

Y.  The  Atlantic  affords  no  sensible  amount  even  from  300  litres,  show- 
ing thus  a  striking  difference  between  marine  and  mineral  waters. 

8.  The  law  of  the  diffusion  of  fluorine  may  be  thus  expressed :  There 
M  flucrid  of  calcium  in  all  waters  containing  bicarbonate  of  lime^  and 
iherefore  there  may  be  fluorine  in  all  rocks  and  minerals  formed  in  a 
sedimentary  way. 

9.  There  are  two  sources  of  error  in  the  usual  method  of  detecting 
fluorine — one  arising  from  the  fact  that  sulphuric  acid  alone  will  attack 
glass,  and  the  other  from  .the  fact  that  this  acid  often  contains  small 
quantities  of  fluohydric  acid. 

10.  These  sources  of  error  are  eliminated  from  my  methods — by  using 
(a)  quartz  crystals  in  place  of  glass,  and  (b)  sulphuric  acid  free  from 
fluohydric  acid. 

11.  The  solvent  which  I  use  is  chlorhydric  acid,  which,  with  a  little 
care,  may  be  found  free  from  fluorine  in  the  shops. 

In  the  memoir  I  point  out  the  circumstances  under  which  such  a  chlor- 
hydric acid  may  be  produced  in  the  manufacture  in  the  large  way. 

On  the  Preparation  of  Ozone  by  von  Babo^  and  by  Messrs,  Bunsen  and 
Magnus, — The  apparatus  in  which  ozone  is  obtained  by  the  combustion 
of  phosphorus,  permits  of  separating  the  gas  from  the  phosphorous  acid 
with  which  it  is  ordinarily  mixed.  This  result  is  attained  by  causing  the 
gas  to  pass  through  a  solution  of  chromic  acid.  This  acid  not  only 
oxydizes  the  phosphorous  acid,  but,  as  Baumert  has  shown,  it  increases  the 
quantity  of  ozone ;  for  after  the  washing  there  is  more  ozone  than  before, 
evidently  because  the  oxydation  of  phosphorous  acid  is  itself  a  cause  of 
ozonization. 

Von  Babo  has  succeeded  in  drying  ozone  so  far  as  to  render  it  anhy- 
drous, whence  it  follows  that  ozone,  or  at  least  this  kind  of  ozone,  cannot 
be  confounded  with  the  hydrogenated  ozone  HO^  discovered  by  Baumert 

Bunsen  and  Magnus,  who  made  remarks  on  this  paper,  expressed  the 
opinion  that  we  must  admit  two  kinds  of  ozone,  one  allotropic  oxygen 
and  the  other  a  hydrogenated  compound. 

Schonbein  on  Ozone, — See  page  19  of  this  volume. 

Notices  by  Prof,  Brdmann,  of  Leipzig, — ^The  name  of  Erdmann  is  in 
high  r^ard  among  chemists,  as  well  from  his  fine  researches,  as  from 
his  being  the  early  teacher  of  the  lamented  Gerhardt.*  Erdmann  had 
the  insight  to  detect  the  future  greatness  of  this  distinguished  chemist 
and  to  open  the  treasures  of  his  science  to  his  pupil — so  early  deceased — 
whose  labors  have  so  greatly  enlarged  the  horizon  of  chemistry. 

It  was  our  good  fortune  to  make  the  personal  acquaintance  of  the  first 
master  of  our  lamented  friend,  and  to  obtain  from  him  information  on  the 

*See  oor  biog.  notice  of  Gerhardt,  this  Jour.,  Jan.,  1867,  p.  102. 
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obscure  ixnnts  of  liis  youth  and  his  early  scientific  career.  From  this 
source  we  derive  our  knowledge  of  several  neyv  facts  first  established  in 
his  laboratory. 

(1.)  Bllstenng  prhiciple  of  Ranunculus  sceleratus, — ^This  principle 
occurs  under  the  form  of  an  acrid  oil,  which  on  the  tongue  is  changed 
into  a  white  mass  of  anemonine  and  anemonU  aeid»  This  transformation 
occui-ft  in  the  plant  during  desiccation,  but  the  vegetable  then  loses  all 
its  bitterness. 

(2.)  Action  of  certain  Metallic  Salts  on  ligneous  fibres. — It  is  well 
known  that  to  preserve  wood,  and  particularly  the  ties  of  railways,  it  is 
usual  to  impregnate  them  with  a  solution  of  sulphate  of  copper. 
This  salt  combines  with  the  fibre  in  a  manner  so  intimate  as  to  preserve 
it  from  the  action  of  water,  which  has  no  cflect  to  dissolve  out  the 
copper  salt  even  when  the  prepared  wood  is  submerged.  This  change 
happens  only  to  wood  in  its  natural  state,  for  if  the  fibre  is  purified  from 
albuminous  matters,  &c.,  although  the  copper  salt  appears  to  combine 
perfectly  with  it,  on  the  least  action  of  water,  it  is  dissolved  out  Dilute 
solutions  of  sulphate  of  copper,  in  fact,  remove  the  azotized  substances 
from  wood. 

(3.)  Solubility  of  Sulphate  of  Baryta, — ^This  salt,  one  of  the  most 
insoluble  of  all  substances  in  water,  is  soluble  in  water  containing  nitrate 
of  ammonia,  a  concentrated  solution  dissolving  sulphate  of  baryta  in 
considerable  proportion. 

On  new  hydrocarbons  and  a  new  property  of  these  bodies ;  by  Mr. 
Fritzsche,  of  St.  Petersburgh. — These  hydrocarbons  have  been  dis- 
covered in  the  tar  resulting  from  the  distillation  of  wood.  They  possess 
the  peculiarity  of  forming  beautiful  and  well  defined  crystalline  com- 
pounds with  picric  acid,  as  well  as  those  known  of  naphthaline  and  ben- 
zine. As  the  researches  of  Fritzsche  have  been  some  time  published, 
we  refer  the  reader  to  his  memoir. 

Manufacture  of  Soda  and  Baryta;  by  Mr.  Kuhlmann.- -The  new 
facts  established  by  Mr.  Kuhlmann,  of  Lille,  owe  their  discovery  to  a 
desire  to  render  salubrious  the  manufacture  of  carbonate  of  soda  by  the 
process  of  Leblanc,  which  has  heretofore  been  predjudicial  to  the  public 
health,  owing  to  the  vast  volumes  of  chlorhydric  acid  gas  which  have 
pervaded  the  atmosphere  near  such  establishments.  Mr.  Kuhlmann  has 
succeeded  in  avoiding  this  nuisance  by  the  following  process :  He  con- 
ducts the  acid  gases  over  masses  of  native  carbonate  of  baryta,  which 
arrest  the  hydrochloric  acid,  forming  chlorid  of  barium.  This  salt,  by 
means  of  dilute  sulphuric  acid,  is  changed  into  sulphate  of  baryta,  which 
is  now  in  great  demand  in  the  arts  under  the  name  of  blanc  fixs  (perma- 
nent white).     He  manufactures  2000  kilograms  per  day. 

Another  new  fact  established  by  Mr.  Kuhlmann  relates  to  the  economy 
of  the  residues  of  chlorid  of  manganese,  resulting  from  the  production 
of  chlorine  and  hypochlorites.  These  residues  retain  a  large  quantity  of 
chlorine,  and  Mr.  Kuhlmann,  who  is  one  of  the  principal  manufacturers, 
estimates  the  loss  from  this  source  to  be  not  less  than  two  million  francs 
in  France  alone. 

This  skilful  chemist  has  contrived  two  uses  for  these  residues.  Either 
he  transforms  them  into  chlorid  of  barium  by  means  of  carbon  and  sul- 
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phate  of  baiyta,  or  he  treats  them  hj  another  residue  which  encan>bera 
the  soda-industry,  viz.,  the  oxysulphid  of  calcium,  by  which  sulphid  of 
manganese  and  chlorid  of  calcium  result  The  latter  salt  is  now  begin- 
ning to  be  used  to  prevent  combustion  and  to  water  streets  in  summer, 
where  by  its  hygroscopic  properties  it  keeps  down  the  dusk 

All  these  researches  were  brought  up  iu  the  first  two  sessions  of  the 
chemical  section ;  but  the  third  session  was  united  with  that  of  the  physical 
section.  On  the  next  day  there  was  an  excursion  to  Baden  Baden,  when 
the  Congress  was-  f6ted  by  that  city.  The  Monday  session  was  com- 
menced at  11  o'clock,  and  there  were  many  interesting  experiments  ex- 
hibited.    The  chief  were — 

Dov^s  Experiment  in  Acimsties, — This  experiment  consists  in  render- 
ing the  tone  from  a  vibrating  diapason,  very  distinct-,  so  that  it  could  be 
heard  through  the  whole  hall,  by  causing  it  to  vibrate  in  a  certain  rela- 
tion to  a  glass  fla<«k  containing  water.  The  flask  should  not  be  filled  and 
the  diapason  should  not  touch  it,  but  be  held  by  the  hand  in  the  prolonged 
Beck  of  the  balloon.  The  sound  returned  depends  on  the  position  of  the 
two  limbs  of  steel  to  the  neck  of  the  flask*  The  perception  of  sound 
is  most  distinct  when  the  plane  of  the  two  branches  is  in  the  axis  of  the 
neck,  and  it  is  null  when  this  plane  is  perpendicular  to  the  axis. 

Dove  ascertained  ihe^e  facts  while  engaged  in  researches  as  to  the 
question  whether  the  ear,  which  is  for  a  time  sensible  to  a  certain 
tone,  becomes  insensible  to  it  again,  as  the  eye  does  to  a  given  color  when 
it  has  for  some  time  contemplated  it.  The  eye  may  be  said  to  habituate 
itself  to  certain  colors,  as  the  olfactory  nerves  do  to  persistent  odors. 
Dove's  researches  returned  an  affirmative  reply  to  the  point  in  question. 

Magnus  on  the  properties  of  iron  in  powder, — Metallic  iron  in  a  state  of 
very  fine  division  has  for  some  years  been  used  in  medical  practice.  It 
is  thus  obtained  when  the'oxyd  of  iron  is  reduced  by  hydrogen.  When 
well  prepared  this  form  of  iron  is  so  combustible  as  to  take  fire  on  expo- 
sure to  air,  burning  with  scintillation.  A  manufactory  has  lately  been 
established  in  the  Tyrol  for  making  iron-powder,  of  very  considerable 
fineness — although  the  process  is  mechanical,  consisting  iu  using  very  fine 
files.  Its  therapeutic  properties  have  not  yet  been  decided.  It  does  not 
bum  spontaneously  in  air  although  it  is  extremely  combustible,  as  the 
following  experiment  by  Magnus  demonstrated  to  the  section.  When 
a  burning  body  is  approached  to  these  Tyrolean  filings  they  do  not  in- 
flame unless  they  are  previously  suspended  from  the  poles  of  a  magnet. 
It  is  an  experiment  easily  repeated  and  interesting  in  a  lecture.  If  a 
magnet  be  thus  armed  with  these  fine  filings,  and  a  flame  applied,  a 
combustion  begins  which  spreads  rapidly,  and  if  the  magnet  is  jarred  a 
shower  of  burning  particles  fall  through  the  air. 

Boettger — Action  of  cold  and  warm  water  on  homy  substances, — This 
skillful  experimenter  whose  tact  in  manipulation  is  well  known,  having 
obtained  the  floor  of  the  Section,  took  a  goose  feather,  placed  it  between 
the  thumb  and  fore-finger  of  one  hand  and  with  the  other  crushed  it  into 
a  crumpled  mass.  He  then  by  a  little  manipulation  restored  it  com- 
pletely to  its  primitive  state.  The  treatment  by  which  this  was  accom- 
plish^ was  simple  enough.     After  being  left  for  some  minutes  in  warm 
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water  it  was  plunged  into  cold  water ;  this  restored  the  rigidity  of  the 
feather  previously  swollen  by  the  warm  water. 

Schroeder — Relation  between  fermentation  and  crt/stallizaiion, — In  1854 
Mr.  Schroeder  in  connexion  with  Mr.  Dusch  published  a  paper  on  fermen- 
tation and  putrefaction,  and  showed  that  putrescent  and  fermentable  sub- 
stances could  be  indefinitely  preserved,  if  instead  of  leaving  such  matter 
in  common  air,  they  were  placed  in  vases  filled  with  air  that  had  been 
filtered  through  cotton.  Flesh,  soup,  and  all  kinds  of  alimentary  substan- 
ces can  thus  be  preserved,  if  the  precaution  has  been  taken  previously  to 
boil  them  in  water. 

Mr.  Schroeder  shows  that  what  he  has  established  concerning  fermen- 
tation and  putrefaction,  is  also  true  of  crystallization.  It  is  well  known 
that  a  saturated  solution  of  sulphate  of  soda  remains  liquid  as  long  as  it 
is  in  vacuo,  but  solidifies  on  access  of  air.  Mr.  Schroeder  establishes  the 
fact  that  crystallization  does  not  take  place  if  the  air  is  made  to  pass 
through  a  tube  filled  with  cotton.* 

Mr.  S.  explained  the  results  of  his  experiments  in  1854  by  supposing 
that  the  air  filtered  through  cotton  is  deprived  of  the  spores  of  cryptoga- 
mic  infusoria,  which  are  the  cause  of  putresence  and  fermentation.  If 
the  experiment  on  the  sulphate  of  soda  tends  to  establish  a  relation 
between  fermentation  and  crystallization,  it  serves  to  prove  also  that 
the*e  phenomena  can  take  plac^  without  the  presence  af  these  cryptoga- 
mia  or  infusorial  germs,  suspended  in  unfiltered  air.  This  question  which 
appeared  to  us  finished  by  the  earlier  researches  of  Mr.  Schroeder,  comes 
up  anew.  These  facts  do  not  interfere  with  the  mechanical  theory  of 
Liebig,  nor  that  derived  from  the  recent  researches  of  Pasteur  on  the 
propagation  of  fermentation. 

J,  Nickles — Electromagnets  and  Mapnetic  adhesion, — The  experiments 
on  this  subject  have  been  reported  briefly  in  former  communications. 
They  have  acquired  a  new  interest  since  the  French  Government  has 
ordered  General  Morin,  of  the  Department  of  Arts  and  Trades,  to  take 
up  that  part  of  my  researches  which  is  applicable  to  locomotion  on  rail- 
roads. 

Before  my  investigations,  only  two  kinds  of  magnets  were  known,  the 
straight  and  the  horseshoe  or  hifurcate,\  In  1852  I  made  known  the 
trifurcate  magnet,  (or  magnet  with  three  poles  having  only  a  single  helix 
for  magnetization  although  possessing  considerable  attracting  power,)  and 
the  paracircular  magnets, J  and  afterwards  the  circular,^  These  last 
two  kinds  have  some  si)ecial  properties,  and  are  capable  of  transmitting 
motion  as  the  revolution  takes  place,  but  the  magnets  which  I  call  circular 
are  polished  at  the  circumference  and  without  teeth.  These  magnets  at- 
tracted much  attention  on  account  of  their  peculiarities  and  practical 
applications.  One  of  them  has  been  put  in  action  on  a  large  scale  on 
the  Lyons  railroad. 

This  meeting  of  the  German  Association  was  without  representatives 
from  England,  and  but  for  the  position  of  Carlsruhe  would  scarcely  have  had 
any  from  France.  This  is  owing  principally  to  the  fact  that  Associations 
are  in  session  in  England,  France,  Italy  and  Germany  at  neariy  die  same 

*  Journal  de  Pharmacie  and  de  Cbemie,  1854,  T.  zzr,  p.  814. 

f  This  Joum^  xv,  104,  880.  X  Ibid,  zvi,  1 10.  §  Ibid,  xz,  99. 
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period  of  the  year.  The  only  way  to  remedy  this  difficulty  is  to  substi- 
tute for  these  partial  associations,  a  European  Scientific  Association,  pre- 
cursor to  a  Universal  Scientific  Association,  which  shall  hold  its  sessions 
in  turns  at  the  different  cities  of  the  old  and  new  continent 

Bibliography. — At  H.  Bossanoe's  :   Besearcha  on  the  Diffusion  of 
Fluorine^  by  J.  Nickles,    60  pp.  8vo. 


8CI£1«ITIFIC     INTELLIGENCE. 

I.     CHEMISTRY   AND   PHYSICS. 

1.  On  the  Siliciuret  of  Hydrogen. — Wohler  has  communicated  a 
purely  chemical  method  of  preparing  the  siliciuret  of  hydrogen  discov- 
ered by  Buff  and  himself  as  a  product  of  the  electrolysis  of  an  alloy  of 
silicon  and  aluminum.  The  method  in  question  was  accidentally  discov- 
ered in  Wohler's  laboratory  by  Martins,  who  found  that  a  scoria  or  slag 
arising  from  the  preparation  of  magnesium  by  Deville's  process,  disen- 
gaged a  spontaneously  inflammable  gas  when  treated  with  chlorhydric 
acid.  The  magnesium  compound  required  in  the  preparation  of  the  gas  is 
prepared  in  the  following  manner :  40  grams  of  fused  chlorid  of  magnesium, 
85  grams  of  strongly  dried  fluosilicate  of  sodium,  and  10  grams  of  fused 
chlorid  of  sodium  are  to  be  finely  pulverized  and  intimately  mixed  in  a 
hot  mortar.  The  mixture  is  to  be  introduced  into  a  glass  vessel  which 
can  be  closed,  and  20  grams  of  sodium  in  very  small  pieces  added.  The 
whole  is  to  be  mixed  by  agitation,  and  then  forced  at  once  into  a  Hessian 
crucible,  heated  to  redness.  The  crucible  is  to  be  covered  and  heated, 
when  the  combination  takes  place  with  repeated  decrepitations.  When 
Uiese  have  ceased  and  flames  of  sodium  no  longer  appear,  the  crucible  is 
removed  from  the  fire,  allowed  to  cool,  and  broken.  It  contains  a  greyish- 
black  fused  mass  filled  with  globules  and  plates  resembling  cast  iron. 
The  coarser  pulverized  mass  is  to  be  introduced  into  a  flask  with  two 
tubulures,  through  one  of  which  passes  a  funnel  with  a  tube  long  enough 
to  pass  to  the  bottom  of  the  flask,  to  the  other  tubulure  is  attached  a 
short  and  wide  conducting  tube.  The  enti/e  apparatus  is  now  to  be  filled 
with  boiled  water,  and  then  plunged  beneath  the  surface  of  the  pneumatic 
cistern,  so  that  every  bubble  of  air  is  expelled.  A  collecting  tube  may 
now  be  filled  with  water  and  inverted  over  the  orifice  of  the  tube  convey- 
ing the  gas.  Strong  chlorhydric  acid  is  now  to  be  poured  through  the 
funnel.  A  violent  reaction  ensues  and  much  foam  unavoidably  passes 
over  into  the  collecting  tube  with  the  gas ;  a  second  tube  may,  however, 
be  filled  with  the  gas  without  foam.  The  properties  of  the  gas  are  as 
follows.  Each  bubble  inflames  on  contact  with  air  with  a  white  flamo 
and  a  violent  explosion.  The  silicic  acid  formed  produces  beautiful  rings 
hke  phosphuretted  hydrogen.  The  gas  is  completely  decomposed  by  a 
feeble  red  heat,  brown  amorphous  silicon  being  deposited.  When  burned 
against  a  plate  of  porcelain  it  gives  a  brown  spot  With  chlorine  the 
gas  explodes  violently,  but  not  with  protoxyd  or  deutoxyd  of  nitrogen. 
As  thus  prepared  the  gas  still  contains  free  hydrogen,  which  makes  it 
difficult  to  determine  its  constitution.  Siliciuret  of  hydrogen  precipitates 
various  metals  from  their  solutions.  A  salt  of  copper  agitated  with  the 
gas  yields  a  red  pellicle  of  a  siliciuret  of  copper,  which  in  the  air  oxyd- 
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izes  to  a  lemon-yellow  silicate  of  copper.  Nitrate  of  silver  yields  with  the 
gas  a  black  substance  which  is  doubtless  a  siliciuret  of  silver,  mixed  how- 
ever with  metallic  silver:  palladium  is  reduced  by  the  gas  to  the  metallic 
state.  The  greyish  mass  which  yitilds  the  gas  by  the  action  of  chlorhydric 
acid,  appeared  to  consist  of  free  silicon  mixed  with  a  siliciuret  of  magne- 
sium which  gives  siliciuret  of  hydrogen  by  the  action  of  chlorhydric 
acid,  and  of  another  siliciuret  of  magnesium  which  yields  with  chlorhy- 
dric acid  free  hydrogen  and  protoxyd  of  silicon.  In  one  case  the  authors 
succeeded  in  isolating  a  lead-grey  aggregate  of  regular  octaliedrons,  some- 
times presenting  cubic  suifaces.  These  were  found  to  have  the  formula 
Mgi  Si,  and  as  this  compound  yielded  the  spontaneously  inflammable  gas 
with  chlorhydric  acid,  it  is  possible  that  the  formula  of  Uiis  latter  may 
be  Si  Ha.  Martins  is  engaged  in  studying  the  subject  further. — Ann,  de 
Chemie  et  de  Physique,  liv,  218,  Oct.  1858. 

[Note. — It  must  be  remembered  that  Wohler  and  Martins  take  the 
equivalent  of  silicon  as  21,  so  that  silica  is  SiOs.  The  siliciuret  of  mag- 
nesium above  mentioned  has  no  probable  formula  if  we  take  silicon  as 
14,  as  appears  necessary,  since  Marignac  has  shown  the  isomorphism  of 
the  fluosiliciites  and  fluostannates.  It  is  very  much  to  be  desired  that 
those  chemists  whose  means  enable  them  to  make  such  researches,  should 
investigate  the  compounds  of  silicon  with  ethyl,  methyl,  &c.  It  can 
hardly  be  doubted  that  ethyl-zinc  would  give  with  chlorid  or  fluorid  of 
silicon,  a  compound  of  ethyl  and  silicon  having  the  formula  Si(C4HA)a 
since  we  should  have  a  reaction  expressible  by  the  equation 
2 .  Zn(C4n5)  +  Si  Ch  =  2Zn  CI  -f  Si{C4H5)a. 
A  determination  of  the  density  of  the  vapor  of  ethyl-silicon  would  pos- 
sess much  theoretical  interest.  The  results  obtained  by  Hoflfmann  and 
Cahours  in  the  formation  of  compounds  of  ethyl,  &c.,  with  phosphorus 
and  arsenic  render  the  existence  of  similar  compounds  of  silicon  and  boron 
almost  certain. — w.  c] 

2.  On  protoxyd  of  iron  with  caustic  potash  as  a  reducing  agent. — 
Hempel  finds  that  protoxyd  of  iron  in  the  presence  of  an  excess  of  caustic 
potash  reduces  iodic  acid,  bichlorid  of  platinum,  and  protochlorid  of 
mercury.  Platiuum  yields  a  black  powder  which  after  washing  with 
water  containing  chlorhydric  acid  and  drying,  readily  converts  alcohol 
into  acetic  acid.  A  solution  of  chlorid  of  mercury  treated  with  sulphate 
of  iron  and  caustic  soda,  and  then  with  sulphuric  acid  yields  subchlorid 
of  mercury  and  the  filtrate  is  free  from  mercury.  Nitrate  and  sulphate 
of  protoxyd  of  mercury  behave  in  this  manner  when  a  sufficient  quantity 
of  chlorid  of  sodium  has  been  previously  adde<l.  The  author  recommends 
this  process  for  the  determination  of  mercury,  the  precipitated  calomel 
being  collected  on  a  weighed  filter,  washed  and  dried.  To  determine 
mercury  volumetrically,  Hempel  gives  the  following  process,  which  yields 
very  good  results.  The  solution  of  the  chlorid,  nitrate  or  sulphate  of 
mercury  (In  the  two  last  cases  chlorid  of  sodium  must  be  added.)  is  to  be 
introduced  into  a  capacious  flask  with  a  ground  stopple,  an  excess  of  pro- 
tosulphate  of  iron  and  caustic  alkali  added,  the  flask  well  shaken  and  the 
oxyd  of  iron  dissolved  by  adding  dilute  sulphuric  acid.  The  subchlorid 
of  mercury  is  allowed  to  settle  and  the  supernatant  liquid  filtered  off. 
After  complete  washing  the  filter  may  be  pierced  and  the  contents  washed 
down  into  the  flask  with  the  rest  of  the  precipitate.    A  large  excess  of 
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dilute  sulphuric  acid  and  hypermanganate  potash  is  then  to  be  added,  the 
flask  closed  and  strongly  shuken  for  two  or  three  minutes.  The  unde- 
ooinposed  hypermanganate  of  potash  is  then  to  be  removed  by  a  solution 
of  oxalic  acid,  and  the  excess  of  this  last  determined  by  means  of  a  titred 
•olutioD  of  the  hypermanganate.  The  percentage  of  mercury  is  then 
etsily  calculated. — Ann,  der  Chemie  vnd  Phaifn,  cvii,  97. 

8.  On  the  lodid  of  Methylen, — When  powdered  iodine  is  ^added  to 
ciTstaliized  ethyloxyd-soda  a  strong  reaction  occurs,  and  the  mass  be- 
comes fluid.  By  distilling  the  mass  Buttlerow  obtained  a  heavy  oily 
ttbstance  dissolved  in  alcohol  and  precipitated  from  this  by  water :  this 
M  the  iodid  of  methylen  C2H3h.  The  same  substance  is  formed  in  larger 
quantity  when  one  eq.  of  iodoform  CaHIs  is  added  to  three  eqs.  of  ethyl- 
oxyd-soda, and  water  added  to  the  product  of  this  reaction.  The  iodid  is 
a  heavy  oily  liquid  of  a  yellowish  color  and  of  density  3*342 :  at  2®  it 
solidifies  to  a  crystalline  mass.  By  heating  the  iodid  with  acetate  of  sil- 
ver and  a  little  crystal lizable  acetic  acid  to  100°  extracting  the  mass  with 
^her  and  then  distilling,  a  colorless  oily  liquid  passed  over  at  about  170°. 

This  is  the  acetate  of  methyl-glycol  //^tt  r^\    f  04.     The  author  did 

not  however  succeed  in  obtaining  methyl-glycol  from  this  body. — Ann. 
der  Chemie  und  Pharmacies  cvii,  110. 

4.  On  the  action  of  Ammonia  up*jn  OlyoxaL — ^By  the  action  of  nitric 
•Old  upon  alcohol  Debus  obtained  two  new  bodies  termed  respectively 
glyozal  C4H9O4  and  glyoxylic  acid  C4H4O8.  By  the  action  of  a  warm 
tad  concentrated  solution  of  ammonia  upon  glyoxal,  Debus  obtained  a 
base  having  the  formula  C19H6N4,  its  formation  being  represented  by  the 
equation 

3(C4H304)  +  4NH8  =  C12H6N4  +  12H0. 
Clycosin  the  new  base  is  a  light  white  powder  soft  like  talc  and  without 
ta*le  or  smell:  it  sublimes  without  melting,  and  yields  beautiful  needles. 
With  bichlorid  of  platinum  it  yields  a  beautiftil  yellow  crystalline  powder, 
which  has  the  formula  C12H6N4  +  2(H0I,  PtCIa)  or  C12H8N4CI2,  2PtCl«. 
The  rational  formula  of  glycosin  according  to  Debus  is 

(  C4H2  ) 
N4JC4IUL 

(  C4Ha  ) 
The  mother-liquor  from  which  the  glycosin  is  obtained  yields  with  oxalic 
add  the  oxalate  of  a  new  base  which  the  author  terms  glyoxalin,  and 
vhich  has  the  formula  C6H4N3.  Glyoxalin  is  colorless  and  crystalline; 
its  platinum  salt  has  the  formula  C6H4N3,  HCI  -|-  PtCIa  and  crystallizes 
in  magnificent  orange-red  prisms.  The  formation  of  glyoxalin  is  ex- 
pressed by  the  equation 

2(040204)  -f  2NH3  =  C6H2N2  -f  C2H2O4  -f  4H0. 

Ann,  der  Chemie  und  Pharmacie,  cvii,  1 99. 

5.  On  the  connUtution  of  Tantalite, — H.  Rose  has  published  an  elabo- 
rate diacuaAion  of  the  analyses  of  tantalite  from  different  localities,  and 
arrives  at  the  conclusion  that  the  formula  of  the  unaltered  mineral  is 
FeO,  2Ta09,  a  portion  of  the  tantalic  acid  being  replaced  by  stannic 
acid  SnOa  and  zirconia,  which  latter  has  probably  the  formula  ZrOs,  as 
Deville  and  Troost  have  suggested. — Pogg,  Ann^  civ,  85. 
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6.  On  Niobium, — H.  Rosb  has  publiahed  in  part,  the  rewilts  of  his 
long  continued  and  elaborate  investigations  of  niobium  and  its  com- 
pounds— investigations  which  may  justly  be  considered  as  among  the 
most  difficult  and  tedious  which  chemists  have  ever  undertaken.  We 
shall  content  ourselves  with  a  brief  abstract  of  the  most  important  points 
in  the  history  of  the  metal. 

Metallic  niobium  is  most  easily  prepared  by  beating  the  double  fiuorids 
or  hypofluorids  of  niobium  and  the  alkaline  metals  with  sodium  to  a 
strong  red  heat  in  a  crucible  of  cast  iron.  After  cooling,  the  black  mass 
is  to  be  diffused  in  cold  water  in  a  platinum  capsule ;  the  metallic  nio- 
bium boiled  with  water,  and  finally  washed  with  water  containing  a  little 
alcohol,  till  the  washings  leave  no  residue  on  evaporation.  The  metal 
obtained  is  purer,  when  a  tolerably  thick  layer  of  chlorid  of  potassium  is 
placed  upon  the  mixture  of  fluorids  with  sodium  before  ignition.  Metal- 
lic niobium  is  a  black  powder  which  conducts  electricity,  and  is  acted 
on  by  reagents  more  easily  than  tantalum.  Freshly  prepared  and  still 
moist  niobium  when  heated  with  dilute  chlorhydric  acid  is  dissolved  with 
evolution  of  hydrogen.  The  colorless  solution  gave  with  ammonia  a 
voluminous  precipitate  of  a  brownish  color,  which  however  oxydized  upon 
the  filter  and  became  white.  It  is  therefore  clear  that  there  exists  a  stage 
of  oxydation  of  niobium  which  is  lower  than  hyponiobic  acid.  Nitric 
acid  does  not  dissolve  niobium  even  on  heating.  Concentrated  sulphuric 
acid  dissolves  metallic  niobium  by  long  heating,  the  solution  has  a  brown- 
ish color  and  gives  a  brownish  precipitate  with  ammonia.  Fluohydric 
acid  also  dissolves  niobium,  and  the  solution  is  effected  still  more  easily 
by  a  mixture  of  sulphuric  and  fluohydric  acids.  Fusion  with  carbonate 
of  potash  and  boiling  with  caustic  potash,  also  dissolve  the  metal.  When 
heated  in  chlorine  the  metal  ignites,  both  the  yellow  and  the  white  chlo- 
rid being  formed — the  latter,  NbaCb,  in  large  excess.  This  latter  cannot 
be  converted  into  the  yellow  chlorid  NbCIa  by  heating  in  chlorine.  The 
oxydation  of  niobium  yields  only  hyponiobic  acid  NbaOa,  and  not  niobic 
acid  NbOa,  so  that  in  this  respect  the  metaldiffers  from  tantalum.  The 
density  of  the  metal  obtained  from  the  fluorids  was  6-297 ;  of  that  ob- 
tained from  the  yellow  chlorid  by  means  of  sodium,  6*272,  but  the  density 
varied  greatly  in  different  specimens  in  consequence  of  the  presence  of 
more  or  less  hyponiobic  acid  as  impurity.  When  phosphorus  vapor  is 
passed  over  bi-hyponiobate  of  soda,  heated  to  redness  in  a  current  of  hy- 
drogen, the  metal  is  reduced  and  contains  only  a  trace  of  phosphorus: 
this  reduction  takes  place  much  less  easily  and  completely  in  the  case  of 
tantalum.  In  his  second  memoir  Rose  treats  of  the  chlorids  of  niobium. 
The  yellow  chlorid,  NbCla,  resembles  the  corresponding  chlorid  of  tanta- 
lum, TaCIa,  but  has  a  clearer  and  somewhat  deeper  color ;  it  is  also  more 
volatile  than  the  latter,  beginning  to  pass  over  at  125°  C,  while  chlorid 
of  tantalum  becomes  gaseous  at  about  144**  C.  The  chlorid  of  niobium 
melts  at  212°  C,  and  solidifies  sooner  than  the  chlorid  of  tantalum,  which 
fuses  at  a  rather  higher  temperature.  Rose  made  repeated  analyses  of 
the  chlorid  of  niobium,  decomposing  it  with  water,  and  determining  the 
chlorine  and  niobic  acid  produced.  These  analyses  fi'om  the  extreme  diffi- 
culty of  the  subject  did  not  yield  results  which  correspond  as  accurately 
as  could  be  desired.    The  author  rejects  the  resulta  of  the  first  five,  and 
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from  t]i6  mean  of  the  last  three  deduces  the  numbers  48*82  (or  610*37 
0=  100)  as  the  equi Talent  of  niolnum. 

Chlorid  of  niobium,  NbCls,  dissolves  in  chlorhydric  acid ;  after  some 
time  the  solution  becomes  turbid  and  gelatinizes.  Water  does  not  com- 
pletely dissolve  the  mass,  the  filtrate  is  opalescent,  and  contains  much 
niobic  acid,  which  may  however  be  almost  completely  separated  by  boil- 
ing. When,  however,  the  chlorid  is  boiled  with  chlorhydric  acid,  a 
torbid  solution  is  produced,  which  does  not  gelatinize,  and  forms  with 
water  a  dear  solution  which  is  not  precipitated  by  boiling.  The  chlorid 
diaaolves  in  alcohol  to  form  a  clear  solution,  while  a  small  quantity  re- 
mains which  gelatinizes  with  water.  When  the  alcoholic  solution  is  dis- 
tilled, alcohol,  chlorid  of  ethyl,  and  finally,  chlorhydric  acid  pass  over, 
while  a  eyrupy  liquid  remains  which  dissolves  in  water,  giving  a  clear 
solution  from  which  nothing  is  precipitated  by  boiling.  The  syrupy 
liquid  is  doubtless  niobate  ot  ethyl.  When  chlorid  of  niobium  is  dis- 
solved in  chlorhydric  acid,  water  added,  and  then  metallic  zinc  placed  in 
the  solution,  a  beautiful  blue  color  is  produced.  Bromine  forms  two 
compounds  with  niobium,  one  of  which  is  yellowish  and  voluminous,  and 
corresponds  to  the  hypochlorid,  while  the  other  is  purple-red,  but  becomes 
rdlow  on  strong  heating  and  volatilizes.  The  yellow  color  of  the  hypo- 
bromid  and  the  red  of  the  bromid  appear  to  be  due  simply  to  the  pres- 
enoe  of  free  bromine. 

In  a  third  memoir  the  author  treats  of  the  fluorids  of  niobium.  The 
hydrate  of  niobic  acid  dissolves  readily  in  fluohydric  acid,  and  the  solu- 
tion gives  a  series  of  crystallized  double  fluorids.  The  potassium  salta 
are  colorless  and  crystalline.  Of  these,  one  has  the  formula  KF  +  NbFa^ 
while  the  other  is  (KF  +  NbFa)  +  (KF -f  HF).  The  soda  salts  are 
NaF-f  NbFa,  (2NaF+ NbFa).f  (NaF  +  HF),  and  (NaF  +  NbF2)  + 
(NaF  +  HF).  It  is  difficult  however  to  obtain  these  salts  in  a  state  of 
purity. — Fogg.  Ann^  civ,  310,  482,  581. 

7.  On  the  constitution  of  titaniferous  iron  ores. — Rammelsberg  has- 
published  an  elaborate  investigation  of  the  titaniferous  iron  ores,  the 
principal  results  of  which  are  as  follows : 

(1.)  The  greater  number  of  the  titaniferous  iron  ores,  among  them  alt 
the  crystallized  forms,  consist  of  1  eq.  of  titanic  acid  and  1  eq.  of  pro- 
toxyd  of  iron  (prot  of  manganese  or  magnesia). 

(2.)  Magnesia  is  an  essential  constituent  of  all  these  ores.  In  the  crys- 
tallize mineral  from  Lay  ton,  the  magnesia  amounts  to  14  per  cent. 

(3.)  According  to  Mosander's  theoir  the  titaniferous  iron  ores  are  either 
simply  titanates  of  protoxyd  of  iron  FeTi;  with  isomorphous  admixtures 
of  Utanate  of  ma^esia  or  mixtures  of  such  with  sesquioxyd  of  iron,  for 
the  most  part  in  simple  proportions. 

(4.)  The  theory  of  H.  Rose  that  these  ores  consist  of  isomorphous  ses- 
quioxyds  of  titanium  and  iron,  would  require  the  assumption  of  a  sesqui- 
oxyd of  magnesium. 

(6.)  The  author  prefers  Moeander's  theory  for  the  present  state  of  our 
Imowledge. 
r6.J  In  Iserin  we  find  grains  consisting  of  S'eTi,  and  3PeTi3. 
(7.)  No  titaniferous  iron  crystallizing  in  regular  octahedrons  is  known. 
Ibe  aense  masses  or  octahedral  grains  which  contain  titanium  appear  to 
be  mixtures. 
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(8.)  The  crystallized  magnetic  iron  ores  contain  no  titanium,  they  con- 
sist of  one  atom  of  protoxyd  and  one  atom  of  sesquioxyd. 

(9.)  All  the  Elba  iron  ore  does  not  contain  titanium,  but  all,  like  that 
from  Vesuvius,  contains  magnesia  and  protoxyd  of  iron. 

(10.)  The  strongly  magnetic  octahedrons  from  Vesuvius,  hitherto  consid- 
ered as  a  specular  iron,  which  are  accompanied  by  rhombohedrons  of 
specular  iron,  contain  in  part  large  quantities  of  magnesia,  and  in  part 
protoxyd  of  iron.  They  consist  either  of  magnetic  iron  which  has  been 
partially  converted  into  sesquioxyd  of  iron,  as  well  as  of  the  isomorphous 
combination  iigPe^  or,  as  is  more  probable,  the  two  protoxyds  are  iso- 
morphous with  sesquioxyd  of  iron,  which  is  itself  dimorphous. — Popff, 
Ann.,  civ,  497. 

8.  On  a  new  acid  obtained  by  the  oxydation  of  malic  acid, — ^By  the 
action  of  bichromate  of  potash  upon  a  dilute  solution  of  malic  acid,  Des- 
saignes  has  obtained  an  acid  which  has  the  formula  C6H4OS,  and  which 
may  possibly  be  identical  with  the  nicotic  acid  of  Barral.  The  author 
terms  it  provisionally  malonic  acid,  and  remarks  that  it  is  probably  ho- 
mologous with  oxalic  acid,  being  the  term  hitherto  wanting  between 
oxalic  and  succinic  acids.  Malonic  acid  forms  large  rhombohedral  crys- 
tals, and  is  easily  soluble  in  water  and  alcohol.  It  has  a  strongly  acid 
taste,  melts  at  140°,  and  is  decomposed  at  150°.  By  dry  distillation  it 
yields  a  mixture  of  acetic  acid  with  unchanged  malonic  acid ;  carbonic 
acid  is  set  free  at  the  same  time,  the  equation  being 

C6H4O8  =  C4H4O4  +  Ca04. 
Malonic  acid  forms  neutral  and  acid  salts  with  the  alkalies.  MalonatB  of 
ammonia  precipitates  the  salts  of  lime,  baryta,  silver. and  mercury.  The 
author  remarks  that  while  the  analogy  between  malonic  and  oxalic  acids 
is  strongly  marked,  the  resemblance  between  malonic  and  succinic  acids 
is  much  less  distinct. — Comptes  Eendtis,  xlvii,  70.  w.  o. 

9.  Remarks  on  Chemical  Science ;  by  Sir  John  Herscitel,  at  the  re- 
cent meeting  of  the  British  Association  at  Leeds. — Since  organic  chem- 
istry has  assumed,  by  the  experiments  and  reasonings  of  Dumas,  Liebig, 
Hoffmann,  and  its  other  distinguished  cultivators,  that  highly  abstract 
and  intellectual  form  under  which  it  now  presents  itself,  and  which  by 
the  links  of  the  platinum  bases,  and  compounds  such  as  those  described  by 
<jibbs  and  Genth,  under  the  name  of  the  ammonio-cobaltic  bases,  and  by 
those  which  are  everyday  coming  into  view  by  the  mutual  interweaving 
if  I  may  use  such  an  expression,  of  the  organic  and  inorganic  systems  of 
composition  in  bases  such  as  those  of  the  metallic  ethyls  and  those  of 
boron  and  silicon,  it  seems  to  place  these  conceptions  in  much  the  same 
sort  of  relation  to  the  ordinary  atomic  theory  as  put  forth  by  Dal  ton  and 
Higgins,  and  the  elementary  notions  of  oxyd,  acid,  and  base  of  Lavoisier, 
that  the  transcendental  analysis  holds  to  common  algebra.  And  here 
perhaps  I  may  be  tolerated  if  I  put  in  a  word  of  reclamation  against  the 
system  of  notation  into  which  chemists  who  for  the  most  part  are  not  alge- 
braists, have  fallen,  in  expressing  their  atomic  formulas.  These  formulas 
have  been  gradually  taking  on  a  character  more  and  more  repulsive  to  the 
algebraical  eye.  There  is  a  principle  which  I  think  ought  to  be  borne  in 
mind  in  framing  the  conventional  notations,  as  well  as  nomenclatures  of 
every  science,  at  every  new  step  in  its  progress,  viz :  that  as  sciences  do 
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not  stand  alone,  but  exist  in  mutual  relation  to  each  other — as  it  is  for 
their  common  interest  that  there  should  exist  among  them  a  system  of 
free  communication  on  their  frontier  points — the  language  thej  use  and 
the  signs  they  employ  should  be  framed  in  such  a  way  as  at  least  not  to 
contradict  each  other.  As  the  atomic  formulas  used  by  the  chemist  are 
not  merely  symbolic  of  the  mode  in  which  atoms  are  grouped,  but  are 
intended  also  to  express  numerical  relations,  indicative  of  the  aggregate 
weights  of  the  several  atoms  in  each  group  and  the  several  groups  in  each 
compound,  it  is  distressing  to  the  algebraist  to  find  that  he  cannot  inter- 
pret a  chemical  formula  (I  mean  in  its  numerical  application)  according 
to  the  received  rules  of  arithmetical  computation.  In  a  paper  which  I 
published  a  long  time  ago  on  the  hyposulphites,  I  was  particularly  care- 
ful to  use  a  mode  of  notation  which,  while  perfectly  clear  in  its  chemical 
sense,  and  fully  expressing  the  relation  of  the  groupings  I  allude  to,  ac- 
commodated itself  at  the  same  time  perfectly  well  to  numerical  computa- 
tion, no  symbol  being  in  any  case  juxtaposed,  or  in  any  way  intercombined 
with  one  another,  so  as  to  violate  the  strict  algebraic  meaning  of  the 
formula.  This  system  seemed  for  a  while  likely  to  be  generally  adopted, 
but  it  has  been  more  and  more  departed  from,  and  I  think  with  a  manifest 
corresponding  departure  from  intelligibility. 

The  time  is  perhaps  not  so  very  distant  when  from  a  knowledge  of  the 
family  to  which  a  chemical  element  belong  and  its  order  in  that  family, 
we  may  be  able  to  predict  with  confidence  the  system  of  groups  into  which 
it  is  capable  of  entering,  and  the  part  it  will  play  in  the  combination.  A 
great  step  in  this  direction  seems  to  me  to  have  been  lately  made  by  Prof. 
Cooke  of  Harvard  University,  in  the  United  States,  (in  a  memoir  which 
forms  part  of  the  6th  volume  of  the  Memoirs  of  the  American  Academy  of 
Arts  and  Sciences,)  to  extend  and  carry  out  the  classification  of  chemical 
elements  into  &milies  of  the  kind  I  allude  to,  in  a  system  of  grouping,  in 
which  the  first  idea,  or  rather  the  first  germ  of  the  idea,  may  be  trac^  to 
a  remark  made  by  M.  Dumas,  in  one  of  his  reports  to  this  Association, 
and  which  is  founded  on  the  principle  of  arranging  them  in  a  series,  in 
each  of  which  the  atomic  weight  of  the  elements  it  comprises  are  found 
among  the  terms  of  the  arithmetical  progression,  the  common  difference 
of  which  in  the  several  series  are  3,  4,  6,  6,  8,  and  9  times  the  atomic 
weight  of  hydrogen  respectively.  So  arranged  they  form  six  groups, 
which  are  fairly  entitled  to  be  considered  natural  families,  each  group 
having  common  properties  in  the  highest  degree  characteristic;  and 
what  18  more  remarkable,  the  initial  member  in  each  group  possessing 
in  every  case  the  characteristic  property  of  the  group  in  its  most  eminent 
d^ree,  while  the  others  exhibit  that  property  in  a  less  and  less  degree, 
according  to  their  rank  in  the  progression,  or  according  to  the  increased 
numerical  value  of  the  atomic  equivalent.  Generally  speaking,  I  am  a 
little  slow  to  give  full  credence  to  numerical  generalizations  of  this  sort, 
because  we  are  apt  to  find  their  authors  either  taking  some  liberties  with 
the  numbers  themselves,  or  demanding  a  wider  margin  of  error  in  the 
application  of  their  principles  than  the  precision  of  the  experimental  data 
renders  it  possible  to  accord,  so  that  the  result  is  more  or  less  wanting  in 
that  close  appliance  to  nature  which  makes  all  the  difference  between  a 
loose  analogy  and  a  physical  law ;  but  in  this  instance  it  certainly  does 
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appear  that  the  groupe  so  arising  not  only  do  correspond  remarkably  well 
in  their  theoretical  numbers  with  those  which  the  best  authorities  assim 
to  their  elements,  but  that  it  really  would  be  difficult  to  distinguish  the 
elements  themselves  into  more  distinctly  characteristic  classes,  by  a  con* 
sideration  of  their  qualities  alone,  without  reference  to  their  atomic  num- 
bers. When  we  find,  for  instance,  that  the  principle  affords  us  such  fam- 
ily groups  as  oxygen,  fluorine,  chlorine,  bromine,  and  iodine,  self-arranged 
in  that  very  order ;  or  again,  nitrogen,  phosphorus,  arsenic,  antimony,  and 
bismuth ;  when  we  find  that  it  packs  together  in  one  group  all  the  more 
active  and  soluble  electro-positive  elements,  hydrogen,  lithium,  sodium^ 
and  potassium,  and  in  another  the  more  inert  and  less  soluble  ones — 
calcium,  strontium,  barium,  and  lead — and  that  without  outraging  any 
other  system  of  relations,  it  certainly  does  seem  that  we  have  here 
something  much  like  a  valid  generalization :  and  I  shall  be  very  glad  to 
learn  in  £e  course  of  any  discussions  which  may  arise  on  such  matters 
as  may  be  brought  before  us  in  the  regular  conduct  of  our  business 
from  those  more  competent  to  judge  than  myself,  whether  I  have  been 
forming  an  overweening  estimate  of  the  value  and  importance  of  such 
generalizations. 

I  will  only  add  on  this  point,  in  reference  to  what  fell  from  our  excel- 
lent President  in  his  address  to  the  assembled  Association  last  night,  that 
this  kind  of  speculation  followed  out  would  seem  to  me  likely  to  termin- 
ate in  a  point  very  far  from  that  which  would  regard  all  the  members  of 
each  of  these  family  groups  as  allotropes  of  one  fundamental  one,  inas- 
much as  the  common  difference  of  the  several  progressions  which  their 
atomic  weights  go  to  make  up,  are  neither  equal  to  nor  in  all  cases  com- 
mensurate with  the  first  terms  of  these  progressions.  For  instance,  in 
the  chlorine  group,  the  first  term  beine  8,  the  common  difference  is  9. 
Something  very  different  from  allotropism  is  surely  suggested  by  such  a 
relation.  It  would  rather  seem  to  point  to  a  dilution  of  energy  of  one 
primary  element  by  the  superaddition  of  dose  after  dose  of  some  other 
modifying  element,  and  this  the  more  strikingly  since  we  find  oxygen 
standing  at  the  head  of  very  distinct  groups  having  very  striking  corres- 
pondence in  some  respects,  and  very  striking  differences  in  others.  But 
all  these  speculations  take  for  granted  a  principle,  with  which  I  must  con- 
fess I  think  chemists  have  allowed  themselves  to  be  far  too  easily  satisfied, 
viz :  that  all  the  atomic  numbers  are  multiples  of  that  of  hydrogen.  Not 
until  these  numbers  are  determined  with  a  precision  approaching  that  of 
the  elements  of  the  planetary  orbits,  a  precision  which  can  leave  no  pos- 
sible question  of  a  tenth  or  a  hundredth  of  a  per  cent,  and  in  the  pres- 
ence of  which  such  errors  as  are  at  present  regarded  as  tolerable  in  the 
atomic  numbers  of  even  the  best  determined  elements  shall  be  considered 
utterly  inadmissible,  I  think  can  this  question  be  settled — and  when 
such  gigantic  consequences — so  entire  a  system  of  nature  is  to  be  based 
on  a  principle — nothing  short  of  such  evidence  ought,  I  think,  to  be  held 
conclusive,  however  seductive  the  theory  may  appear.  I  do  not  think 
such  precision  unattainable,  and  I  think  I  perceive  a  way  in  which  it 
might  be  attained,  but  one  that  would  involve  an  expenditure  of  time, 
labor,  and  money,  such  as  no  private  individual  could  bestow  upon  it  If 
the  phenomena  of  chemistry  are  ever  destmed  to  be  reduced  under  the 
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dommion  of  mathematical  analyfris,  it  will  no  doubt  be  by  a  very  circtdt- 
ous  and  intricate  route,  and  in  which  at  present  we  see  no  glimpse  of 
light.  We  should  therefore  be  all  the  more  carefully  on  the  watch  in 
making  the  most  of  those  classes  of  facts  which  seem  to  place  us,  not 
indeed  within  view  of  daylight,  but  at  what  seems  an  opening  that 
may  possibly  lead  to  it. 

Such  are  those  in  which  the  agency  of  light  is  concerned  in  modify- 
ing or  subverting  the  ordinary  affinities  of  material  elements,  those  to 
which  the  name  of  actino-chemistry  has  been  affixed.  Hitherto  the  more 
attractive  applications  of  photography  have  had  too  much  the  effect  of 
distracting  the  attention  from  the  purely  chemical  questions  which  it 
raises,  but  the  more  we  consider  them  in  Uie  abstract,  the  more  strongly 
they  force  themselves  on  our  notice,  and  I  look  forward  to  their  occupying 
a  much  larger  space  in  the  domain  of  chemical  inquiry  than  is  the  case  at 
present  That  light  consists  in  the  undulations  of  an  etherial  medium,  or  at 
all  events  agrees  better  in  the  characters  of  its  phenomena  with  such  un- 
dulations, than  with  any  other  kind  of  motion  which  it  has  been  possible 
to  imagine,  is  a  proposition  on  which  I  suppose  the  minds  of  physicists 
are  pretty  well  made  up.  The  recent  researches  of  Professor  Thomson 
and  Mr.  Joule  moreover  h^ve  gone  a  great  way  towards  bringing  into 
vogue,  if  not  yet  fully  unto  acceptation,  the  doctrine  of  a  more  or  less 
analogous  conception  of  heat  When  we  consider  now  the  marked  in- 
fluence which  the  different  calorific  states  of  bodies  have  on  their  affini- 
ties— the  change  of  crystalline  form  effected  in  some  by  a  changing  tem- 
perature— ^the  allotropic  states  taken  on  by  some  on  exposure  to  heat — or 
the  heat  given  out  by  others  on  their  restoration  from  the  allotropic  to 
the  ordinary  form  ^fbr,  though  I  am  aware  that  Mr.  Gore  considers  his 
dectro-deposited  antimony  to  be  a  compound,  I  cannot  help  fancying  that 
at  all  events  the  state  in  which  the  the  antimony  exists  in  it  is  an  allotro- 
pic one) ;  when,  I  say,  we  consider  these  facts  in  which  heat  is  concerned, 
and  compare  them  with  the  facts  of  photography,  and  with  the  ozoniza- 
tion  of  oxygen  by  the  chemical  rays  or  the  electric  spark,  and  with  the 
striking  attractions  in  the  chemical  habitudes  of  bodies  pointed  out  by 
Draper,  Hunt,  and  Becquerel ;  and  when  again  we  find  these  carried  so 
far  that,  as  in  the  experiments  of  Bunsen  and  Roscoe,  we  find  the  amount 
of  chemical  action  numerically  measuring  the  quantity  of  light  absorbed, 
it  seems  hardly  possible  not  to  indulge  a  hope  that  Uie  pursuit  of  these 
strange  phenomena  may  by  degrees  conduct  us  to  a  mechanical  theory  of 
chemical  action  itself.  Even  should  this  hope  remain  unrealized,  the 
field  itself  is  too  wide  to  remain  unexplored ;  and,  to  say  nothing  of  dis- 
covery, the  use  of  photography  merely  as  a  chemical  test  may  prove  veir 
valuable,  as  I  have  myself  quite  recently  experienced,  in  the  evidence  it 
has  afforded  me  of  the  presence  in  certain  solutions  of  a  peculiar  metal 
having  many  of  the  characters  of  arsenic,  but  differing  from  it  in  others, 
and  strikingly  contrasted  with  it  in  its  powerful  photographic  qualities, 
which  are  of  singular  intensity,  surpassing  iodine,  and  almost  equalling 
bromine. 

lliere  is  another  class  of  phenomena  which,  though  usually  consid- 
ered as  belonging  peculiarly  to  the  domain  of  general  physics,  and  so 
out  d  our  department,  seems  to  me  to  want  tome  attention  in  a  chem- 
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ical  point  of  view.  It  is  that  of  capillary  attraction.  The  co-efficient  of 
capillarity  diflfere  veiy  remarkably  in  different  liquids,  and  no  doubt  also 
in  their  contacts  with  different  solids,  a  fact  which  can  hardly  be  separa- 
ted from  the  idea  of  some  community  of  nature  between  the  capillary 
force  and  those  of  elective  attraction.  I  hardly  dare  to  hint  at  the  exist- 
ence of  some  slight  misgiving  I  have  always  felt  as  to  the  validity  of  the 
received  statical  meory  of  capillary  action  which  carries  with  it  the  author- 
ity of  such  names  as  those  of  Laplace  and  Poisson.  Any  discussion  of 
this  point  would  be  matter  for  another  section  of  this  Association,  and  if 
I  here  touch  upon  it,  it  is  only  to  observe  my  impression  of  the  requisite- 
ness  of  a  force  so  far  allied  to  chemical  affinity  as  to  be  capable  of  satu- 
ration, rests  on  other  grounds  besides  that  of  the  mere  diversity  of  action 
above  alluded  to.  But  I  must  remember  that  you  are  not  met  here  to 
listen  to  generalities  of  whatever  nature,  but  that  we  have  plenty  of  real 
and  special  business  before  us. 

10.  An  account  of  some  experimentB  on  Badiant  Heat,  involving  an  ex- 
tension of  Prhost^e  Theory  of  Exchangee ;  by  Mr.  B.  Stewart,  (Proc. 
Brit.  Assoc,  Ath.  1614). — ^These  experiments  were  performed  with  the 
aid  of  the  thermomultiplier,  the  pource  of  heat  being  for  the  most  part 
bodies  heated  to  212°.     Four  groups  of  experiments  were  considered. 
Group  the  first  contains  those  experiments  in  which  the  quantities  of  heat 
radiated  from  polished  plates  of  different  substances  at  a  given  tempera- 
ture, are  compared  with  the  quantity  radiated  from  a  similar  surface  of 
lampblack  at  the  same  temperature.    The  result  of  this  group  of  experi- 
ments is,  that  glass,  alum  and  selenite,  radiate  about  98  per  cent  of  what 
lampblack  does — thick  mica,  92 — thin  mica,  81 — and  rock  salt  only  16 
per  cent    The  second  group  of  experiments  was  designed  to  compare 
together  the  quantities  of  heat  radiated  at  the  same  temperature  from 
polished  plates  of  the  same  substance,  but  of  different  thicknesses.     The 
result  of  this  group  was,  that  while  the  difference  between  the  radiating 
power  of  thick  and  thin  glass  is  so  small  as  not  to  be  capable  of  being 
directly  observed,  there  is  a  perceptible  difference  between  the  radiation 
from  thick  and  thin  mica,  and  a  still  more  marked  difference  between  the 
radiation  from  plates  of  rock  salt  of  unequal  thickness.    The  third  group 
of  experiments  was  made  with  the  view  of  comparing  the  radiations  from 
various  polished  plates  with  that  from  lampblack,  as  r^ards  the  quality 
of  the  heat, — its  quality  being  tested  by  its  capability  of  transmission 
through  a  screen  of  the  same  material  as  the  radiating  plate.    From  this 
group  of  experiments  it  appears  that  heat  emitted  by  glass,  mica,  or  rock 
salt  is  less  transmissible  through  a  screen  of  the  same  material  as  the 
heated  plate  than  heat  from  lampblack, — ^this  difference  beinff  very 
marked  in  the  case  of  rock  salt,  which  only  transmits  about  one  uird  of 
the  rays  from  heated  rock  salt.    The  common  opinion  that  rock  salt  is 
equally  diathermanous  for  all  descriptions  of  heat  is  therefore  untenable. 
The  fourth  group  of  experiments  shows  that  heat  from  thick  plates  of 
glass,  mica,  or  rock  salt  is  more  easily  transmitted  by  screens  of  tne  same 
nature  as  the  heated  plate  than  heat  from  thin  plates  of  these  materials. 
It  was  shown  that  all  these  experiments  may  be  explained  by  Provost's 
theory  of  exchanges,  somewhat  extended.    This  extension  consists  of  the 
following  laws: — 1.  Each  particle  of  a  substance  has  an  independent 
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radiation  of  its  own  equal  in  all  directions  and  without  I'^rd  to  the  dis- 
tance of  the  particle  from  the  surface  of  the  body.  2.  llie  radiation  of 
a  particle  equals  its  absorption,  and  that  for  every  description  of  heat 
3.  The  flow  of  heat  from  within  upon  the  interior  surface  of  a  polished 
plate  of  indefinite  thickness  is  proportional  to  the  index  of  refraction  of  \^ 
the  body,  and  that  for  every  description  of  heat.  \ 

The  bearing  of  these  experiments  on  Dulong  and  Petit's  law  of  radia- 
tion was  then  attempted  to  be  traced.  It  was  shown  that  unless  bodies 
from  simply  bein^  heated  change  their  transmissibility  for  the  same  de- 
scription of  heat  (which  there  is  no  reason  to  suppose),  the  radiation  of 
thin  plates  or  particles  at  a  high  temperature  will  bear  a  lees  proportion 
to  the  total  radiation  of  that  temperature  than  at  a  low, — the  conse- 
quence will  be,  that  the  radiation  of  single  particles  will  increase  with  the 
temperature  in  a  less  degree  than  Dulong  and  Petit's  law  would  indicate. 
It  may  even  be  that  the  radiation  of  a  particle  or  very  thin  plate  may  be 
proportional  to  the  absolute  temperature  of  that  particle.  Taking  a 
piece  of  glass  or  mica,  therefore,  at  a  low  temperature,  as  it  is  very 
opaque  with  regard  to  the  heat  radiated  by  itself,  we  may  suppose  that 
the  total  radiation  consists  of  that  of  the  outer  layer  of  particles  only, 
that  from  the  inner  layers  being  all  stopped  by  the  outer.  At  high  tem- 
peratures, however,  we  may  suppose  that  there  is  not  only  the  radiation 
of  the  outer  layer,  but  also  part  of  that  of  the  inner  layer  which  has 
been  able  to  pass,  swelling  up  the  total  radiation  to  what  it  appears  in 
Dulong  and  Petit's  experiments.  This  way  of  looking  at  radiation  may 
possibly  bring  the  radiative  power  of  particles  to  obey  the  same  laws 
with  the  conducting  power  of  particles,  which  Prof.  Forbes  has  shown 
decreases  with  an  increase  of  temperature.  The  author  of  this  commu- 
nication is  indebted  to  Prof.  Forbes  for  the  use  of  the  instruments  and 
sabstances  employed,  and  also  for  many  valuable  suggestions  with  re- 
gard to  the  experiments  it  contains. 

11.  On  the  Phosphorescent  Appearance  of  Electrical  Discharges  in  a 
Vacuum  made  in  Flint  and  Potash  Glass;  by  Mr.  J.  P.  Gassiot,  (Proc. 
Brit  Assoc.  Ath.,  1615). — ^The  discharge  from  an  induction  coil  when 
taken  in  a  vacuum  tube  made  of  flint  ^lass,  has  (under  certain  conditions) 
the  property  of  rendering  the  ^lass  highly  phosphorescent,  the  phospho- 
rescence being  denoted  by  the  intense  olue  color  of  the  glass  with  which 
the  stratifications  are  surrounded.  On  trying  the  discharge  in  some 
vacuum  tubes  I  had  obtained  from  Mr.  Geissler,  of  Bonn,  I  observed  that 
the  phosphorescence  was  no  longer  blue,  but  was  of  a  slight  green  color. 
To  test  whether  this  difference  was  due  to  the  gaseous  matter  remaining 
in  Geissler's  tubes,  or  to  the  character  of  the  ^ass  which  he  uses,  I  had 
Torricellian  vacuums  prepared  in  German  glass  tubes,  and  in  this  manner 
ascertained  that  the  <Uflerence  in  the  color  was  entirely  due  to  the  char- 
acter of  the  glass :  that  of  Germany  is,  I  believe,  made  with  potash,  and 
is  entirely  free  from  any  lead,  while  in  the  Endish  flint  glass  lead  is  in- 
troduced to  some  extent  I  have  recently  obtained  a  vacuum  tube  from 
Bonn,  which  shows  this  difference  in  a  very  beautiful  manner :  the  outer 
ends  of  the  tube  are  composed  of  German  glass,  the  centre  of  the  tube 
is  of  English  glass ;  by  this  arrangement  the  contrast  between  the  two  is 
veiy  manifest 
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1 2.  0»  Induced  Electric  Diechatgee  token  taken  in  Aqueous  Vapor  ;  by 
Mr.  J.  P.  Gassiot,  (Proc  Brit  Assoc.  Ath.,  1616). — If -the  tube  of  a  well 
constructed  water-hammer  is  partly  covered  with  two  separate  coatings 
of  tin*  foil,  and  the  coatings  are  connected  one  with  the  outer,  and  the 
other  with  the  inner  termmal  of  an  induction  coil,  a  discharge  will  be 
observable  through  the  centre  of  the  tube  in  the  form  of  a  wave  line. 
On  repeating  this  experiment  I  ascertained  that  the  vacuum  in  the  tube 
was  very  much  deteriorated.  I  could  no  longer  produce  that  peculiar 
bubbling  in  the  ball  of  the  apparatus  which  is  always  attainable  by 
gently  heating  the  tube  with  the  warmth  of  the  hand ;  this  bubbling  was 
originally  very  sensibly  perceptible  in  the  tube  I  now  exhibit  when  I  first 
received  it  from  the  maker,  Mr.  Casella.  I  have  repeated  the  experiment 
with  other  water-hammers,  and  always  with  the  same  result ;  but  I  have 
not  yet  opened  one  to  examine  whether  the  vapor  has  been  decomposed, 
and  gas  evolved. 

IL  GEOLOGY. 

1.  On  Marcou^e  "  Geology  of  North  America;'^  by  Prof.  Agassiz. — ^I 
have  not  yet  seen  Marcou's  latest  publication  on  American  Geology,  but 
I  have  now  open  before  me,  his  paper  in  the  Proceedings  of  the  Geolog- 
ical Society  of  Prance,  and  that  in  retermann's  "  Geographische  Mitthei- 
lunffen,''  both  bearing  date  1855,  as  well  as  the  Geological  Map  of  the 
United  States  and  British  North  America  by  H.  D.  Rogers,  also  bearing 
date  1856,  and  Hall's  and  Leslie's  Map  of  the  country  west  of  the  Mis- 
sissippi river,  published  with  the  Ist  vol.  of  Emory  s  Report  in  1857. 
I  tate  it  that  it  will  be  no  injustice  to  either  Rogers  or  Hall  to  go  to  an 
earlier  publication  of  Marcou's,  in  a  comparison  of  their  respective 
claims  to  con-ect  illustration  of  our  Western  Geology.  Let  me  premise 
by  saying  that  as  far  as  the  geology  of  the  East  is  concerned,  from  Iowa 
to  the  Atlantic  coast,  I  acknowledge  that  to  Hall  is  due,  unquestionably, 
the  credit  of  having  settled  by  extensive  comparisons,  and  by  personal 
examinations,  the  true  geological  horizon  of  the  vastest  extent  of  our 
continent,  not  only  by  an  examination  of  the  superposition  of  the  rocks, 
but  also  by  the  most  minute  and  most  extensive  study  of  the  fossils. 

We  all  know  also  how  much  the  Rogerses  have  done  to  elucidate  the 
physical  geography,  th^  orography,  and  the  order  of  succession  of  the 
formations  of  Pennsylvania  and  Virginia,  which  has  thrown  much  light 
upon  the  general  geology  of  the  eastern  part  of  the  continent.  It  is 
equally  well  known  how  much  the  special  state  surveys  have  added  to 
the  details  in  this  general  investigation  of  the  Geology  of  North  America. 
But  when  we  go  west  of  the  Mississippi  valley  to  the  Pacific  shores  the 
case  is  very  different.  The  maps  of  Rogers,  Hall  and  Marcou,  are  a 
compilation  and  an  attempt  at  coordination  of  surveys  which  cover  only 
a  very  small  portion  of  the  ground.  They  are,  as  it  were,  the  reading 
of  the  authors  of  these  different  maps,  of  investigations  made  by  others, 
though  Marcou  has  here  unquestionably  the  advantage  of  havmg  gone 
himself  over  the  ground. 

A  comparison  wt  instance,  of  the  manner  in  which  the  volcanic  rocks 
are  dotted  over  New  Mexico,  Sonora,  and  Lower  California,  as  well  as 
in  California,  Oregon  and  Washington  Territories  by  HaU  and  Rogers, 
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with  Marcoa^s  representation  of  the  same  cannot  fail  to  show  to  a  geo- 
logical reader,  that  they  are  more  natural  in  Marcou^s  map  than  in  the 
two  others.  When  a  region  is  not  more  minutely  surveyed  than  the  whole 
western  half  of  our  continent,  of  which  we  have  not  even  accurate  geo- 
graphical maps,  it  is  not  possible  to  expect  accuracy  in  detail,  and  the 
critic  must  consider  the  general  connection  rather  than  special  points. 

I  do  not  see,  for  instance,  how  the  omission  of  State  boundary  lines 
which,  in  a  former  review  of  Marcou's  map  in  the  Journal,  was  made  a 
prominent  objection  to  his  representation  of  American  geolo^,  can  be 
of  any  importance  in  such  a  general  survey  of  the  subiect.  Rogers  in 
luft  map  does  not  give  these  boundaries  any  more  than  Marcou. 

But  I  now  ccHne  to  the  essential  point.  What  is  the  true  geological 
character  of  those  five  hundred  thousand  square  miles  of  land,  extend- 
ing between  the  Mississippi,  west  of  Arkansas  and  Missouri,  and  the 
great  Salt  Lake  Basin  f  Rogers  colors  it  uniformly  with  Cretaceous 
rocks,  and  the  well  known  Tertiary  deposits,  adding  metamorphic  rocks, 
flanked  with  Carboniferous  in  the  mountainous  tracts.  HaU  does  the 
same  only  making  in  addition,  a  distinction  between  the  upper  and 
lower  Cretaceous,  while  Marcou  distinguishes  further  between  Permian, 
Triaasic  and  Oolitic  beds.  I  do  not  suppose  that  he,  any  more  than 
HaU  and  Rogers,  imagines  that  the  boundaries  he  assigns  to  any  of  these 
groups  are  any  more  accurate  than  those  assigned  by  Rogers  and  Hall 
to  the  groups  they  distinguish.  These  appear  to  me  simply  in  tiie  light 
of  the  respective  readings  of  isolated  &cts  recorded  in  the  way  they 
have  struck  the  authors  of  these  different  maps.  When  in  his  paper  to 
the  Geolc^cal  Society  of  France,  Marcou  speaks  of  himself  as  a  travel- 
ling geologist  who  ^  brings  his  littie  stone  to  the  great  edifice"  (page 
3)  it  does  not  appear  to  me  as  vain-glorious  boasting,  and  we  ought  to 
take  gratefully  the  contributions  of  a  Frenchman,  using  langna^  after 
the  fiiahion  of  his  nation,  even  though  it  be  not  the  way  in  which  we 
would  have  ei^ressed  ourselves.  Now  I  confess  that  after  reading  the 
ooadensed  Review  of  American  Geology  which  Marcou  has  given,  in 
Petermann's  Contributions,  I  find  in  it  a  more  comprehensive  accoxmt  of 
the  general  features  of  the  orography  and  geology  of  the  Western  half 
of  our  continent,  than  in  the  other  representations  I  have  read  upon 
this  subject  I  think  that  even  now  a  translation  of  that  paper  would 
be  welcome  to  every  English  student  of  American  geology,  and  that 
fu  from  circulating  false  impressions,  it  would  greaUy  contribute  to 
bring  before  tlie  mmd  the  grand  features  of  that  remarkable  country, 
and  to  connect  in  an  intelligible  way  the  geolc^  of  tlie  West  with  that 
of  the  East.  The  middle  tract  of  our  continent  is  unquestionably  occu- 
pied by  deposits  younger  than  the  coal ;  I  do  not  allude  to  the  Lake 
Superior  Sandstone  respecting  which  I  believe  Marcou  to  be  mistaken, — 
but  the  five  hundred  thousand  square  miles  of  questionable  character  as 
to  the  details,  certainly  belong  to  those  from  recent  formations. 

Now  it  appears  to  me  that  the  geology  of  our  Atlantic  States  fur- 
nishes data  upon  which  theoretical  inferences,  bearing  upon  the  question 
which  Marcou's  assertions  call  forth,  may  be  founded.  We  know  that 
the  Cretaceous  formations  extend  from  the  Atlantic  slope  of  the  Alle- 
^aay  lasge  round  their  southern  spur  into  the  great  geological  gulf 
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now  occupied  by  the  Mississippi  valley.  We  know  farther  that  along 
the  eastern  slope  of  the  Alleghanies,  beginning  with  the  Connecticut 
valley,  there  extends,  between  Sie  axis  of  elevation  of  that  chain  and  the 
Cretaceous  deposits  at  its  Atlantic  foot^  a  series  of  deposits  referred  re- 
spectively to  the  Triassic  and  the  Oolitic  series. 

We  know  also  that  to  the  south  of  North  Carolina,  these  lower  secon- 
dary deposits  are  covered  over  by  the  Cretaceous.  Now,  since  the  up- 
heaval of  the  Alleghanies  is  anterior  to  the  deposition  of  the  Trias,  does 
it  not  appear  natural  to  suppose  that  Triassic  and  Oolitic  formations  must 
have  been  deposited  at  the  foot  of  the  western  slope  of  the  Alleghanies 
as  well  as  upon  its  eastern  slope,  and  that  the  Cretaceous  deposits  overlap 
them  in  the  Mississippi  gulf  in  various  ways,  as  along  the  Alleghany 
chain,  and  that,  following  various  routes,  the  different  geologists  who 
have  gone  across  the  continent  must  have  seen,  here  Trias,  Uien  Jura,  and 
then  again  Cretaceous  beds,  overlaid  by  Terdaries,  in  a  number  of  points, 
already  determined,  though  the  relative  extent  of  all  these  beds,  over  a 
surface  of  500,000  square  miles,  remains  yet  to  be  ascertained. 

The  circumstance  tnat  Marcou  has  colored  in  yellow  the  whole  middle 
tract  of  the  continent,  can  express  nothing  but  his  conviction  that  the 
whole  Mississippi  gulf  is  lined  with  Triassic  beds,  overlaid  with  more  or 
less  extensive  Jurassic,  Cretaceous  and  Tertiary  deposits.  In  such  a 
theoretic  representation  of  the  geological  features,  where  the  details  are 
wanting,  provided  the  existence  of  the  Trias  and  Jura  is  made  out  some- 
where, there  is  no  more  inaccuracy  than  in  coloring  a  map  of  our  eastern 
geology,  where  the  drift  covers  the  greatest  extent  of  the  surface,  as  if  it 
were  altogether  occupied  by  Palseozoic  rocks. 

I  take  it  that  such  things  are,  by  this  time,  understood  by  all  those  who 
examine  schematic  maps, — ^at  least  they  should  be.  Moreover,  the  dis- 
coveries by  Professor  Swallow  and  Mr.  Meek  of  Permian  beds  in  Kansas, 
along  the  eastern  border  of  the  grettt  Mississippi  gulf,  and  by  Professor 
Hall  in  Iowa,  furnish  a  very  unexpected  confirmation  of  the  broad  state- 
ment first  made  by  Marcou,  that  while  the  Eastern  part  of  our  continent 
consists  of  Palieozoic  rocks,  the  middle  part  is  occupied  by  the  Mesozoic 
series.  I  truly  believe  that,  at  some  future  period,  the  general  outline  of 
our  western  geology  by  Marcou,  which  by  the  way,  has  the  priority  over 
the  others,  will  stand  before  a  complete  survey  of  the  whole  in  the  same 
light  as  Maclure's  old  map  now  stands,  when  compared  to  the  well-known 
eastern  geology. 

In  this  connection,  I  cannot  but  remember  that,  with  Thurmann,  Man- 
delslohe,  Gressly,  Quenstedt,  Romer,  d'Orbigny  and  Oppel,  Marcou  is  one 
of  the  geologists  who  knows  the  Jurassic  formation  best ;  that  he  has 
published  a  masterly  paper  upon  the  Jura  Salinois  in  the  Transactions  of 
the  Geological  Society  or  France ;  and  that  it  seems  hardly  credible  to  me 
that  he  should  have  been  so  completely  mistaken  in  his  identification  of 
Oolitic  beds  in  the  west  I  have  myself,  in  my  collection,  a  large  number 
of  specimens  of  the  Cretaceous  fossils  of  Texas  and  of  New  Jersey,  among 
which  is  a  beautiful  series  of  the  Exog3rra,  characteristic  of  the  Creta- 
ceous period,  and  I  have  seen  the  Exogyra  and  the  Ostrea  which  Marcou 
brought  from  his  excursion  across  the  continent,  and  I  distinctly  remem- 
ber that  I  could  not  identify  them  with  the  Cretaceous  species,  but  rather 
thought  them  allied  to  Jurassic  species. 
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Whoever  has  read  Marcou's  paper  on  the  Jura  must  have  seen  that 
he  knows,  as  well  as  any  geologist  living,  that  lithological  characters  are 
of  no  value  in  identifying  geological  horizons.  But  after  having  presented 
the  general  evidence,  as  far  as  it  goes,  for  the  presence  of  Triassic  and 
Oolitic  beds  in  the  middle  tract  of  our  continent,  I  cannot  find  that  there 
is  any  reason  for  blame,  with  his  familiarity  with  the  Triassic  and  Oolitic 
rocks  of  Europe,  in  his  pointing  out  the  lithological  resemblance  there 
may  be  between  them,  any  more  than  there  is  ground  for  blaming  the 
American  geologists  who,  after  identifying  certain  beds  in  New  Jersey  as 
Cretaceous,  have  also  alluded  to  their  mineralogical  resemblance  with  the 
Green  Sand  of  Europe ;  for  this  is,  after  all,  a  remarkable  fact  which  runs 
over  immense  tracts  of  geological  deposits  belonging  to  the  same  horizon. 

Heply  to  Prof.  Agassiz  on  Marcov^i  Geology  of  North  America^  by 
James  D.  Dana. — I  regret  in  snch  a  case  as  this  to  have  to  differ  from 
Professor  Agassiz.  The  amount  of  difierence  is  however  not  as  great  as 
at  the  first  reading  may  appear ;  for  an  important  part  of  the  positions  in 
my  paper  are  untouched,  and  an  explicit  dissent  from  some  of  the  views 
of  Mr.  Marcou  is  expressed. 

The  statements  in  Professor  Agassiz's  remarks  to  be  especially  noted 
are  the  following : 

1.  That  Professor  Agassiz  had  not  read  the  work  reviewed,  but  had 
seen  the  earlier  papers  by  Mr.  Marcou  and  examined  his  geological  map. 

2.  That  while,  as  regards  the  geology  of  the  East  from  Iowa  to  the 
Atlantic  coast,  "  to  Mr.  Hall  is  due  unquestionably  the  credit  of  having 
settled  by  extensive  comparisons  and  by  personal  examinations  the  true  geo- 
logical horizon  of  the  vastest  extent  of  our  continent,  not  only  by  examina- 
tion of  the  superposition  of  the  rocks,  but  also  by  the  most  minute  and 
most  extensive  study  of  the  fossils ;"  and  that  while  the  "  Professors  Rogers 
have  done  much  to  elucidate  the  physical  geography,  the  orography,  and 
the  order  of  succession  of  the  formations  of  Pennsylvania  and  Virginia, 
and  have  thrown  much  light  upon  the  general  geology  of  the  eastern  part 
of  the  Continent," — west  of  the  meridian  of  Iowa  their  observations  have 
not  extended,  and  Marcou  has  thence  the  advantage  of  them. 

3.  That  the  maps  of  the  region  west  of  the  Mississippi  by  Rogers, 
Hall,  and  Marcou  are  mainly  compilations  from  the  results  of  various 
surveys,  and  that  Marcou  in  extending  the  colors  of  the  Triassic  forma- 
tion over  the  500,000  square  miles  of  the  Rocky  mountains,  and  laying 
down  also  the  Permian  and  Jurassic  over  the  same  region,  was  no  more 
culpable  than  Hall  or  Rogers  in  covering  it  with  Cretaceous. 

4.  That  Marcou  is  mistaken  in  regarding  the  Lake  Superior  Sandstone 
as  Triassic 

5.  That  it  is  hardly  credible  that  Mr.  Marcou  should  have  been  so 
completely  mistaken  in  his  identification  of  Oolitic  beds  in  the  west;  and 
that  the  two  species  collected  by  Marcou  from  the  beds  are  most  allied, 
in  Professor  Agassiz's  opinion,  to  Jurassic  sjpecies. 

6.  That  Mr.  Marcou  knows  that  lithological  characters  are  of  no  value 
in  identifying  geological  horizons ;  and  that  adding  these  characters  to 
other  general  evidence  for  the  Triassic  and  Oolitic  rocks  is  not  blameable. 

The  claims  which  Mr.  Marcou  has  put  forward  in  his  work  are :  (1)  the 
correct  determination  of  the  Red  Sandstone  of  the  Lake  Superior  region ; 
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(2)  the  identification,  for  the  flret  time,  of  the  Permian  over  the  Rockj 
Mountain  region;  (3)  the  same,  of  the  Triassic;  (A)  the  same,  of  the 
Jurassic.  I  have  presented  evidence  proving,  as  I  believe,  that  he  was 
wrong  in  each  case ;  and  hence,  tliat  the  claims  of  prediscovery  which 
he  is  now  urging  over  Europe  are  groundless.  Besides  this,  I  have  pro- 
nounced the  work  abusive  of  such  men  as  the  Rogerses,  Hall,  Whitney, 
Logan,  Hunt,  and  many  others,  and  grossly  unjust  to  American  science 
and  geological  history,  while  full  idso  of  groundless  personal  claims. 
I  review  some  of  these  points. 

Supposed  Triassic  of  Lake  Superior, — Prof.  Agassiz  admits  that  he 
believes  Mr.  Marcou  to  be  wrong  with  respect  to  the  Triassic  ("  New 
Red ")  character  of  the  Lake  Superior  Sandstone,  and  thus  we  do  not 
differ  as  to  this  one  of  the  claims. 

Now  this  question  of  the  Lake  Superior  Sandstone  is  the  one  that 
especially  calls  out  Mr.  Marcou's  opinions  of  American  geologists.  Making 
these  rocks,  and  the  Connecticut  river  and  Virginia  beds,  as  well  aa 
600,000  square  miles  of  territory  over  the  Rocky  Mountains,  *'New  Red," 
he  is  indignant  that  Hall,  Whitney,  Logan,  Prof.  Rogers,  etc.,  do  not  follow 
in  his  track.  After  giving  a  one-sided  view  of  opinions  on  the  different 
rocks  which  he  classes  together  as  undoubted  "New  Red"  he  says : 

**  It  is  difficult  to  present  an  age  of  strata  in  a  manner  more  ambiguous  and 
tmpatie.  7'he  brothers  Rogert  and  Jamez  Hall  try  their  beU  to  mppress  the  New 
Red  Sandstone  formation  in  North  America ;  but  tbey  do  not  know  exactly  what  to 
do  with  these  five  or  six  thousand  feet  of  strata.  On  the  Geological  Map  of  H.  D. 
Rogers,  the  New  Red  Sandstone  is  unknown  in  the  Magdalen  Islands ;  on  the  north- 
east  of  the  Baie  des  Chaleurs  it  is  colored  as  Jurassic  Red  Sandstone,  though  the 
ffonorabte  Sir  William  E,  Loga^i^  Chevali&r  of  the  Legion  of  Honor,  calls  it  Car- 
boniferous Sandstone.  In  Prince  Edward  Island,  Connecticut  Talley,  New  Jersey, 
Pennsylvania,  Maryland,  Virginia  and  North  Carolina,  the  New  Red  is  colored  aa 
ohler  Mesozoic  (Jurassic  coal  and  Jurassic  red  sandstone).  In  Lake  Superior  it  grows 
older,  and  the  New  Red  is  colored  Cambrian,  (Primal,  Auroral  and  Matinal).  In  the 
Praries,  Texas,  Rocky  Mountains,  New  Mexico,  etc,  the  '*  New  Red,**  that  seems  to 
change  its  age  with  Protean  facility,  has  once  more  renewed  its  vouth  and  is  colored 
as  Cretaceous,  and  sometimes  also  as  umbral  and  vespertine,  or  m  ordinary  language 
as  Lower  Carboniferous. 

**  They  have  not  thought  of  putting  the  New  Red  in  the  Upper  Silurian  or  the 
Tertiary.  IvHnUd  advise  tnete  hotiorable  tavanie  to  consider  if  one  of  theie  deter* 
nUnaticm  wmld  not  be  preferable" 

The  jumble  here  is  of  Mr.  Marcou's  making,  and  it  comes  of  his  own 
errors  about  the  "  New  Red."  We  let  the  style  of  criticism  go  without 
remark,  satisfied  for  the  present  with  italicizing  only  some  of  the  more 
characteristic  parts. 

While  on  this  topic,  Mr.  Marcou,  noticing  that  Dr.  D.  D.  Owen  had 
within  a  few  years  taken  the  same  ground  with  Prof.  Hall  and  other 
geologists,  says,  *'why  Owen  changed  his  views  is  quite  a  mystery."  He 
will  now  regard  the  case  of  Dr.  Owen  not  the  only  mystery. 

Permian  of  the  Rocky  Mountain  Region. — 1  pointed  out  in  my  re- 
view that  Mr.  Marcou  had  distinguished  as  Permian,  rocks  that  con- 
tained fossils  which  he  set  down  in  his  Field  notes  and  ResumS  with  a 
query  as  a  Belemnite  and  a  Pteroceras  (the  latter  word  changed  in  the 
recent  work  to  Oasteropod),  although  no  Belemnite  or  Pteroceras  is 
known  to  occur  below  the  lower  Jurassic  (Lias).  Disregarding  or  defy- 
ing the  hints  from  the  imperfect  fossils,  he  made  the  beds  Permian  on 
litholi^^ical  characters  and  superposition  alone. 
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On  the  Permian  of  Mr,  Marcou,  Professor  Agassiz  saya  nothing.  The 
me  made  of  lithological  characters  in  its  determination  is  far  from  sus- 
taining the  opinion  cited  above  in  paragraph  6. 

Triassie  of  the  Rocky  Mountains, — My  review  states  that  Mr.  Marcou 
established  tiie  existence  of  the  Triassic  on  one  fossil,  and  that  an  un« 
eertain  species  of  pine  wood :  this  one  doubtful  fossil  wood,  and  the 
Uihological  characters  make  up  the  evidence  in  favor  of  the  discovery  : 
and  on  Utkologkal  characters  and  superposition  alone  he  based  his 
queried  subdivision  of  it,  into  Bunter^  Musckelkalk^  and  Keuper — thus 
again  badly  misusing  lithological  evidence.  He  mentions  also  the  dis- 
covery of  a  Cardinia,  but  says  that  Cardini»  occur  in  rocks  from  the 
JurasKC  to  the  Carboniferous. 

Professor  Agassiz  brings  forward  nothing  gainst  my  conclusion  that 
the  Triassic  was  not  identified  in  the  Rocky  Mountains  by  Mr.  Marcou. 

Jurassic  rocks  in  the  Rocky  Mountains, — The  evidence  which  I  cited 
that  Mr.  Marcou's  Jurassic  is  really  Cretaceous,  was  based  on  the  deter- 
mination by  Hall,  Conrad,  Shumard,  and  others,  that  his  supposed  Ju- 
rassic fossils  are  Cretaceous,  and  that  they  occur  at  localities  in  the  west 
along  with  known  Cretaceous  species.  Morton's  figure  of  the  Gryphea 
Fitduri  (Morton)  I  understand  was  made  by  Conrad,  so  that  Conrad  is 
certainly  good  authority  as  to  the  identity  between  it  and  Mr.  Marcou's 
species.  Dr.  Newberry,  who  has  recently  returned  from  the  Rocky  Moun- 
tains confirms  these  conclusions ;  for  he  says  (see  this  volume  page  83) : 

"  I  may  say  in  confirmation  of  the  assertion  that  your  fotsil  plants  [Species  of 
Alder,  Beach,  Credneria,  Ettingshausinia,  <!kc.]  are  Cretaceous,  tliat  I  found  near  the 
base  of  the  yellow  sandstone  series  in  New  Mexico,  considered  Jurassic  by  Mr. 
Marcou, — a  very  similar  flora  to  that  represented  by  your  specimens,  one  species  at 
least  being  identical  with  yours,  associated  with  GryphoeOf  Inoceramia,  and  Ammon' 
it€8  of  lower  Cretaceous  species." 

With  such  evidence,  even  the  exact  identification  of  the  two  fossil 
shells  is  of  little  importance.  The  Cretaceous  is  the  lowest  formation  in 
which  leaves  of  any  dicotyledons  have  been  found. 

Professor  Agassiz  states  that  Mr.  Marcou  is  a  good  Jurassic  geologist. 
But  this  does  not  affect  the  case  in  hand.  For  he  had  but  two  or  three 
fossils  about  which  to  use  his  Jurassic  judgment;  and  if  this  judgment 
has  pronounced  fossils  to  be  Jurassic  that  really  occur  in  the  west  asso* 
ciated  with  Cretaceous  species,  or  if  his  knowledge  of  rocks  in  Europe 
has  led  him  to  think  he  can  tell  Permian,  Triassic,  or  Jurassic  rocks  by 
their  lithological  characters,  when  he  sees  them  in  America,  it  has 
served  him  badly. 

We  regard  it  therefore  as  still  true  that  Mr.  Marcou's  Triassic  of 
Lake  Superior,  is  not  Triassic ;  and  in  the  Rocky  Mountain  region,  his 
Permian  is  not  proved  to  be  Permian,  his  Triassic  not  Triassic,  and  his 
Jurassic  not  Jurassic.     Where  are  then  his  discoveries  ? 

Map. — As  regards  the  geological  map-making,  there  is  little  resem- 
blance between  the  cases  of  Rogers  and  Hall  and  Mr.  Marcou.  The 
former  do  not  claim  to  be  discoverers  over  the  Rocky  Mountain  region, 
and  Mr.  Marcou  does.  Mr.  Marcou,  while  remarking  that  the  colors  to 
the  north  and  south  of  the  course  he  followed  are  only  approximative, 
says,  "  /  am  sure  of  the  limits  of  tJie  formations  on  the  Urn  I  have  explored 
the  d^thjparallel  of  latitude;^  and  guided  by  this  sure  determina- 
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tion,  h6  marked  the  Triassic  on  his  map,  and  then,  at  a  hazard,  inflaenced 
bj  his  views  of  earlier  explorations,  he  spread  the  Triassic  color  far  north 
over  the  600,000  square  miles.  Now  if  his  identification  of  the  Permi- 
an and  Triassic  was  in  each  case  an  error,  what  shall  we  say  of  the 
600,000  square  miles  ?  and  what  of  his  map,  if  this  is  all  wrong,  and  in 
addition  his  identification  of  Triassic  in  the  Lake  Superior  region  f  He 
cannot  rightly  shield  himself  behind  any  geologist,  of  the  conmion 
usage  of  following  the  best  compiled  results  for  fixing  the  lines. 

Theoretical  inferences  may  be  good  by  way  of  suggestion ;  but  too 
eagerly  followed  they  lead  to  just  the  errors  Mr.  Marcou  has  made.  But 
his  system  for  the  West  has  not  even  the  show  of  probability  in  its 
favor.  It  is  well  known,  and  Mr.  Marcou  admits  it,  that  Cretaceous 
fossils  and  rocks  occur  about  the  very  summit  plains  of  the  Rocky 
Mountains.  The  natural  inference  is,  therefore,  that  when  in  Cretaceous 
times  these  summits  were  under  water,  the  sea  also  extended  over  what 
are  now  the  eastern  slopes  of  the  mountains,  and  might  have  covered 
them  with  Cretaceous  beds :  and  that  thus  the  Cretaceous  should  be  ex- 
pected to  be  the  surface  formation,  (it  is  understood  that  the  question  re- 
lates to  the  surface  formation,  as  the  colors  refer  in  all  cases  to  this,)  and 
that  any  Jurassic,  Triassic,  and  Permian,  if  they  exist,  should  be  covered 
up  by  it.  This,  I  say,  is  what  should  naturally  be  expected.  Moreover, 
this  is  what  all  researches  since  Mr.  Marcou  was  over  the  region  are  tend- 
ing to  prove ;  they  sustain  Hall  and  others  in  coloring  the  greater  part 
of  the  Rocky  Mountain  slope  Cretaceous.  The  inferior  beds,  as  the  Palae- 
ontologist quoted  from  in  my  paper  states,  may  be  looked  for  as  out- 
cropping beds  about  the  base  of  the  ridges  or  crests  of  the  mountains. 
Mr.  Marcou's  map  is  hence  not  only  at  variance  with  recent  researches, 
but  also  with  reasonable  views  of  western  geology. 

We  cannot  see  therefore  that  Mr.  Marcou's  claims  as  a  discoverer  are 
in  any  one  case  sustained,  or  that  his  merits  are  in  any  respect  enhanced 
by  his  American  researches.  And  we  certainly  should  not  go  to  him  for 
an  exposition  of  American  geology. 

Professor  Agassiz  knows  well  our  American  geologists  and  appreci- 
ates their  labors ;  and  he  writes  about  them  in  a  different  style  from 
Mr.  Marcou.     But  on  this  point  it  is  not  necessary  to  dwell. 

2.  On  some  points  in  American  Geological  History  ;  by  Prof.  Jambs 
M.  Safford,  of  Tennessee. — ^The  Lower  Silurian  rocks  of  East  Tennessee 
afford  several  very  interesting  local  beds.  Among  them  there  are  two 
which  I  desire  to  mention  with  reference  to  their  bearing  upon  American 
Geological  History.  The  first  and  oldest  is  a  bed  of  crmoidal  variegated 
Marble:  the  second  is  a  bed  of  ssmdy  ferruffinotis  Limestone  of  peculiar 
aspect  The  Marble  (measured  not  far  from  Knoxville)  is  nearly  400  feet 
thick ;  the  ferruginous  bed  is  thicker  and  sometimes  rests  upon  the  former, 
but  is  generally  separated  from  it  by  a  few  feet  of  calcareous  shale.  The 
whole  is  overlaid  by  limestones  and  calcareous  shales  of  the  Hudson 
period. 

The  geographical  extent  and  range  of  these  beds  is  peculiar,  and  to  my 
mind,  indicates  the  early  Silurian  age  of  the  Appalachian  oscillations.  It 
is  easily  shown,  that,  before  they  had  partaken  of  the  later  and  Appala- 
chian movements,  these  beds  were  long  and  narrow  belts  stretching  to  the 
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northeast  and  southwest  The  Marble,  for  instance,  ran  from  Virginia, 
through  Teneessee,  to  Greorgia,  a  distance  of  more  than  one  hundred  and 
fifty  miles.  How  much  further  it  extended  lengthwise  beyond  the  limits 
of  Tennessee,  I  know  not.  Yet  with  this  lengdb  its  greatest  breadth  was 
not  more  than  twenty  miles.  There  can  be  no  question  as  to  the  belt- 
like character  of  this  bed  when  fint  deposited.  Although  broken  and 
dislocated  by  after  movements,  the  originid  thinning  out  of  the  bed  late- 
rally is  cleariy  seen  in  good  sections. 

The  ferruginous  bed  commenced  within  the  limits  of  Tennessee,  a  few 
miles  above  the  present  site  of  Enoxville,  and  ran  down  into  Georgia. 
Its  length  in  Tennessee  was  not  less  than  100  miles.  How  far  it  extend- 
ed Bouthwestward  into  Georgia,  I  have  not  ascertained.  It  covered  a 
somewhat  wider  area  than  the  marble,  but  had  very  much  the  same  long 
belt^like  character. 

To  what  now  is  the  long  narrow  form  of  these  beds  to  be  attributed  f 
and  why  did  they,  or  do  they,  conform  in  direction  to  the  great  Appala- 
chian folds  \  and  why  did  they  thin  out  on  both  sides  much  after  the  same 
manner,  there  being,  at  this  period,  no  greater  indication  of  dry  land  on 
one  side  than  on  the  other  f  It  appears  to  me  that  your  view  of  the  Silu- 
rian  age  of  the  Appalachian  oscillations  will  alone  satisfactorily  account 
fbrdieae  characters.  By  them  the  sea-bottom  was  arranged  (perhaps  in 
a  long  trouffh)  first  for  the  crinoidal  grove,  the  remains  of  which,  togeth- 
ear  with  sm^  corals,  (Chaetetes,)  form  the  Marble  bed.  Afterwards  by 
other  oscillations  the  bottom  and  the  sediment  were  prepared  for  the  fer- 
raginous  bed,  <&;c 

There  are  other  facts  bearing  upon  this  subject,  which  I  have  observed 
in  the  Lower  Silurian  rocks  of  East  Tennessee,  but  which  time  will  not 
permit  me  to  refer  to  at  present 

3.  Post^FlioceM  of  iJeunsUm^  Maine. — Mr.  W.  W.  Baker  gives  an 
account  in  the  Proceedings  of  the  Boston  Soc.  Nat  Hist,  1858,  p.  304,  of 
the  occurrence  of  a  fossil  starfish  in  a  hill  of  earth,  30  miles  from  the 
sea,  200  feet  above  its  level,  100  feet  above  the  level  of  the  Androscoggin, 
which  is  half  a  mile  ofl^  and  10  feet  below  the  present  level  of  the  surface. 
The  hill  is  day  for  eight  feet, then  thin  l^ers  of  sand,  gravel  and  clay,  alter- 
nadng.  The  species  according  to  Mr.  Bouv6,  was  the  same  as  the  living 
q>ecies  of  the  coast    There  were  also  numerous  impressions  of  shells. 

4.  £rn(^nfc^tfii^mu60r<it6^n<t9tcA:^/un^«^(?e9efo0(;?ero7^nt9cA^n  Welt^ 
wdhrend  der  Bildungs-Zeit  unserer  Erd'Oherfiache^  by  Dr.  H.  G.  Bronn  : 
502  pp.  Svo.  Stuttgart,  1858. — ^This  work  is  a  general  review  of  the 
progress  of  life  in  the  course  of  geological  history.  It  received  the  prize 
from  the  French  Academy  in  1857. 

5.  Further  Contributions  to  the  Palmontology  of  the  Tilestones  or 
Silurio-Devonian  Strata  of  Scotland  ;  by  Mr.  D.  Paob,  (Proc.  Brit 
Assoc,  Ath.,  No.  1616). — Without  entering  on  the  stratigraphical  rela- 
tions of  these  tilestones  (which  would  be  discussed  at  a  subsequent  meet- 
ing), he  might  simply  mention  that  part  of  them,  as  in  Lanarkshire, 
seemed  to  cap  and  form  portion  of  the  Upper  Silurians,  while  the  larger 
portion,  the  For&rshire  flagstones,  undoubtedly  constituted  the  basis  of 
the  Old  Red  Sandstone ;  hence,  with  a  view  to  avoid  all  discussion  in  the 
mean  time,  he  had  ranked  the  whole  as  ^*  Silurio-Devonian.'^    Beginning 
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with  the  Lanarkshire  beds,  he  had,  since  the  Glasgow  meeting,  been 
enabled  to  add  se?eral  new  forms  to  the  fossil  Fanna  of  that  district,  for 
hitherto  no  trace  of  vegetation  had  been  detected  in  the  strata.  In  ad- 
dition to  Trochus  helicites  and  Lingula  cornea^  which  were  then  known, 
he  had  now  to  add  Pterinea,  Orthonota,  Nucula,  Avicula,  Orthoceras,  and 
other  well-marked  Ludlow  or  Upper  Silurian  shells.  To  the  Crustaceans 
then  known,  viz^  Beyrichia,  Ceratiocaris,  and  Himanthopterus,  he  had 
now  to  add  several  discoveries  which  rendered  the  structure  of  these 
curious  crustaceans  more  apparent,  besides  the  detection  of  two  entirely 
new  forms,  which  he  would  venture  to  term  provisionally  Eurypterm 
epinipes  and  H.  clavipes^  in  allusion  to  the  characteristic  form  of  their 
swimmiuff  paddles,  or  third  pair  of  organs  which  spring  from  the  under 
side  of  their  cephalothorax.  Turning  to  the  Forfarshire  beds,  which  in 
1855  were  known  to  yield  little  more  than  obscure  v^table  forms, 
Parka  decipiens  of  Lyell,  Pterygotus,  and  Cephalaspis,  he  was  now 
enabled  to  add  several  new  and  gigantic  forms  of  Fucoids,  a  Cyclopteris, 
and  a  Lepidendroid  stem,  which  was  clearly  of  terrestial  origin.  To  the 
Fauna  he  has  added  gigantic  Scolites  or  annelid  burrows,  Serpulites  or 
annelid  tracks,  and  an  organism  which  appeared  to  be  the  remains  of  an 
annelid  itself.  There  had  also  been  discovered  several  new  portions  of 
Pterygotus,  which  rendered  the  true  structure  of  that  gigantic  crustacean 
much  more  apparent;  and  he  had  also  been  enabled  to  describe  and 
figure  two  new  crustaceans  under  the  names  of  Kampecaris  and  Stylo- 
nurus,  the  latter  closely  related  in  structure  to  Eurypterus,  and  approach- 
ing the  forms  of  those  found  in  the  Lanarkshire  strata,  To  Cephalaspis, 
of  which  little  more  was  known  than  the  head  and  bony  ring-plates  of 
the  body,  he  had  now  to  add  a  well-marked  corneous  eye-capsule,  a  pair 
of  pectoral  fins,  a  dorsal  fin,  and  the  true  form  of  the  large  heterocercal 
tail, — so  that,  instead  of  figuring  this  much-caricatur^  fish  as  had 
hitherto  been  the  case,  as  a  saddler's  knife  for  the  head,  and  a  parsnip 
with  a  few  radicles  for  the  body,  we  could  now  restore  it  as  a  legitimate 
and  elegant  fish,  much  resembling  in  general  contour  the  armed  bull- 
head or  Aspidophorus  of  our  present  shores.  There  had  also  been  discovered 
a  vast  number  of  fin-spines  or  Icbthyodorulites,  which  were  yet  undescribed, 
and  a  small  fish  with  fin-spines  and  shagreen-like  scales,  to  which  he  had 
given  the  name  of  Ictinoceplialus  granulatu9^  in  allusion  to  its  kite- 
shaped  head  and  shagreen-covered  body.  For  the  discovery  and  preser- 
vation of  these  new  fossil  forms,  palaeontologists  were  mainly  indebted  to 
James  Powrie,  Esq.,  of  Reswallie,  Forfar,  and  to  Mr.  Slimon,  surgeon, 
Lesmahagow,  to  the  latter  of  whom  the  British  Association,  on  the  repre- 
sentation of  Mr.  Page,  has  given  a  grant  of  20/.,  to  assist  in  prosecuting 
his  researches  among  these  interesting  but  as  yet  partially  explored  strata. 

in.     BOTANY  AND  ZOOLOGY. 

1.  Nereis  Boreali- Americana  ;  or  Contributions  to  the  History  of  the 
Marine  Algoe  of  North  Americxi ;  by  William  Henry  Harvey,  MJ>., 
M.R.LA.,  F.L.S.,  Professor  of  Botany  in  the  University  of  Dublin,  etc 
Part  IIL  Chlorospermeas,  (Smithsonian  Contributions,  for  1858).  Pp. 
140,  tab.  37-50,  imp.  4to. — Our  readers  are  familiar  with  the  first  part 
of  this  elaborate  work,  containing  the  Melanospermea  or  olive-colored 
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A)g8^  and  with  the  second,  the  Bhodospermecf^  or  rose-red  series.  With 
the  Chlorotpermeay  or  proper  green  Algse,  Dr.  Harvey  has  now  completed 
this  extensive  undertaking,  and  furnished  us  with  a  manual  of  the  high- 
est character,  by  which  the  marine  Algae  of  our  continent, — and  also  a 
good  part  of  the  fresh-water  species — may  be  readily  studied.  Great 
praise  and  cordial  thanks  are  due  to  Dr.  Harvey  for  the  prolonged  and 
assiduous  labors  which  have  fairly  opened  this  wide  and  difficult  field  to 
the  American  student ;  and  likewise  to  the  Smithsonian  Institution,  for 
its  enlightened  liberality  in  the  publication,  not  only  presenting  copies 
to  all  the  principal  public  libraries  of  the  world,  but  placing  a  separate 
edition  upon  sale  at  a  low  price,  which  brings  the  work  within  the  reach 
of  every  earnest  student  or  zealous  amateur  in  the  country.  We  are 
gratified  to  learn  that  the  enterprise  and  good  judgment  of  the  managers 
of  the  Institution  are  duly  appreciated  by  the  public ;  and  that  the  work 
has  achieved  a  popularity  unsurpassed  by  any  of  the  valuable  Smith- 
sonian Contributions  to  Knowledge. 

No  good  account  of  the  Chlorospermece  could  be  given  without  some 
view  ot  the  fresh-water  species  also.  So,  as  many  of  these  as  was  possi- 
ble nnder  the  circumstances,  have  been  included  in  the  present  memoir. 
But  a  large  part  of  them  can  be  investigated  only  when  alive.  Also  the 
IHcUomacem  and  DesmidiacecB,  although  they  systematically  belong  to  the 
.  AlgcBj  yet  they  form  a  microscopic  world  of  themselves,  and  require  a 
separate  treatment  by  a  special  monographer.  The  accomplished  natu- 
ralist upon  whom  this  task  appeared  to  devolve,  and  who,  indeed,  had 
done  much  towards  its  accomplishment,  is  no  more ;  he  of  whom  our 
author  feelingly  writes,  in  the  following  extract. 

•*  I  must  therefore  leave  the  task  of  [more  fully]  describing  the  fresh- 
water AlffCB  of  America  to  other  hands ; — to  some  one  living  among 
them ;  and  having  eyes  fully  open  to  the  difficulties  of  his  task,  and  zeal 
and  ability  to  work  it  faithfully.  And  here  I  cannot  omit  a  slight  tribute 
to  the  memory  of  one  in  whom  were  combined,  in  no  common  degree, 
the  qualifications  which  make  an  able  naturalist,  and  who,  had  he  lived, 
would  probably  have  taken  up  the  broken  thread.  I  allude  to  the  late 
Profeesor  J.  W.  Bailey,  of  West  Point,  one  of  the  earliest  explorers  of 
American  Alffos,  and  whose  very  able  memoirs  on  the  DiatomacecB  have 
won  for  him  an  imperishable  name  in  the  annals  of  science.  To  me  his 
loss  is  more  personal  than  to  most  of  his  botanical  friends ;  for,  from  the 
hour  we  first  met  there  grew  up  between  us  a  warm  friendship,  which 
death  has  interrupted,  but  which  I  trust  it  has  not  ended.  He  it  was 
who  first  suggested  to  me  a  memoir  on  the  American  Alpce  ;  he  arranged 
with  the  Smithsonian  Institution  the  terms  of  its  publication ;  he  sup- 
plied me  with  a  multitude  of  specimens ;  and  to  his  influence  I  owe  the 
assistance  I  have  received  from  many  American  algologists,  who  looked 
up  to  him  for  direction  in  their  studies.  He  was,  as  far  as  the  Algse  are 
concerned,  my  chief  American  referee,  to  whom  I  could  apply  when  seek- 
ing information  on  local  matters  connected  with  this  branch  of  study. 
With  him  I  constantly  associated  my  work,  and  to  his  approbation  I 
looked  forward  as  the  most  grateful  reward  of  my  labors ;  and  now  that 
he  is  removed,  my  interest  in  the  work  has  sensibly  flagged,  and  I  am 
not  Sony  that  it  is  brought  to  a  conclusion." 
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A  passing  tribute  is  paid  to  the  memory  of  another  contributor,  the 
late  Profes^r  Tuomey  of  Alabama ;  and  bis  name  is  commemorated  in 
one  of  the  two  new  genera  described  in  the  present  part.  Tuomeya  flu- 
viatilis  is  a  fresh  water  plant,  resembling  a  Lemanea  in  external  appear- 
ance, but  very  dififerent  and  not  a  little  curious  in  anatomical  structure. 

The  other  new  genus,  Blodgettia^  is  named  for  the  late  Dr.  Blodgett 
of  Key  West,  who  had  zealously  collected  the  Algs  as  well  as  the  other 
plants  of  the  Florida  Keys. 

The  structure  of  Blodgettia  c<mfervoide$  (which  is  illustrated  in  one  of 
the  plates)  is  so  extraordinary  and  unexpected,  that  we  are  tempted  to 
copy  the  account  of  it.  Briefly,  the  cell-wall  of  its  unicellular  joints  is 
*' formed  of  separable  membranes,  the  outer  of  which  are  hyaline  and 
homogeneous,  the  innermost  traversed  by  parallel,  longitudinal,  anasto- 
mosing veinleta.  Spores  seriated  in  moniliform  strings,  developed  from 
the  veinlets  of  the  inner  cell-wall  1 ''  The  following  is  the  detailed  ac- 
count. 

*'•  The  highly  curious  little  Alga  on  which  the  present  genus  is  founded 
so  closely  resembles  a  Oladophora  that  it  will  readily  pass  for  one,  unless 
it  be  very  closely  examined  under  a  powerful  microscope.  Indeed  so 
great  is  the  resemblance  to  a  branched  Conferva  that  I  formerly  distribu- 
ted it  to  my  friends  with  the  manuscript  name  of  Oladophora  csBspitosa, 
under  which  it  was  my  intention  to  have  described  it  in  the  present  work ; 
nor  did  I  discover  my  error  until  I  commenced  making  sketches  for  the 
plate  now  given.  I  was  then  first  struck  by  the  peculiar  opacity  of  the 
dissepiments ;  and  afterwards  by  what  looked  like  a  compound  cellular 
structure  in  the  walls  of  the  cells. 

On  applying  a  higher  power,  other- characters  came  out  which  induced 
me  to  dissect  one  of  the  articulations,  when  I  discovered  the  curious 
structure  of  the  inner  membrane  or  primordial  utricle ;  in  which  (as  hi 
as  I  can  make  out)  the  spores  are  developed.  To  see  the  structure  as 
above  described,  the  readiest  mode  is  to  proceed  as  follows.  Out  off  a 
portion  of  one  of  the  long  cells  which  terminate  the  branches ;  place  it 
on  the  table  of  a  dissecting  microscope,  moisten  it,  and  you  may  readily 
express  the  viscid  endochrome,  which  generally  contains,  besides  the 
usual  starch  and  chlorophyll  grains,  a  number  of  pyramidal  crystals ;  but 
these  are  probably  adventitious.  When  the  endochrome  has  been  pressed 
out,  the  structure  of  the  inner  cell-wall  may  be  partially  seen ;  but  to  see 
it  clearly,  the  outer  coats  must  be  removed.  This  may  readily  be  done, 
either  by  tearing,  with  a  pair  of  dissecting  needles,  or  by  making  a  lon- 
gitudinal section  through  the  cell,  when  the  different  coats  easily  separate, 
on  the  section  being  tecued  in  a  drop  of  water.  The  outer  coat,  coats  (for 
there  are  two  or  more,  though  the  secondary  ones  sometimes  elude  detec* 
tion,  owing  to  their  extreme  tenuity)  are  quite  transparent  and  structure- 
less, as  is  usually  the  case  in  the  walls  of  cellular  tissue.  But  the  inner 
coat  offers  a  peculiarity  of  structure  which  I  have  not  noticed  in  any 
other  Algse,  nor  have  heard  of  its  occurrence  in  the  cells  of  any  other 
plants.  At  first  sight  the  membrane  seems  to  be  composed  of  numerous 
minute,  elongated  fusiform  cellules,  not  unlike  the  wood-cells  of  phanero- 
gamous plants,  but  totaUy  unlike  any  algse  cells  known  to  me.  Careful 
examination  has  however  convinced  me  that  the  appearance  of  oellular 
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stracture  is  deceptive ;  and  that  the  membrane  itself  is  homogeneous, 
but  traversed  by  slender  filiments  or  nerves,  which  anastomose  together, 
forming  areolae  which  look  like  cells.  These  filiments  give  off  free  ramuli 
whose  apices  swell  into  spores ;  and  (probably)  by  repeated  cell  division 
produce  the  strings  of  roundish  spores,  which  are  so  conspicuous  in  most 
of  the  areolae.  The  appearance  of  the  whole  membrane  with  its  spores 
is  as  if  a  number  of  the  asci  of  a  lichen  were  placed  side  by  side ;  the 
true  structure,  however,  I  need  hardly  say,  is  widely  diflferent" 

Truly  nature  revels  in  variety,  in  the  lowest  and  simplest,  even  more 
than  in  the  highest  tribes  of  plants.  Hydrodictyon^  or  the  Water-net, 
affords  another,  and  a  more  familiar  illustration  of  this,  being  a  vivipa- 
rous Alga.  While  in  a  Conferva  a  zoospore  develops  into  an  individual 
which  increases  in  dimensions  by  the  multiplication  of  its  cells,  in  Hydro- 
dieiyon  a  great  number  of  zoospores  combine  to  form  one  individual,  com- 
posed of  a  definite  number  of  cells  which  remain  unchanged,  until  each 
cell  gives  birth  to  a  new  Hydrodictyon  complete. 

"•  In  all  stages  the  Hydrodictyon  is  a  bag-like  or  purse-shaped  net,  with 
generally  five-sided  meshes, — each  mesh  consisting  of  a  single  articula- 
tion or  cylindrical  cell,  united  by  its  ends  to  the  neighboring  cells, 

and  from  first  to  last  carrying  on  an  independent  existence.  When  first 
emitted  from  the  parent,  the  young  Hydrodictyon  is  of  microscopic  size. 
It  grows  rapidly  until  each  articulation  becomes  from  a  quarter  to  half  an 
inch  in  length,  and  half  a  line  in  diameter.  Up  to  this  period  the  cells 
are  filled  with  a  green  semi-fluid  endochrome,  in  which  grains  of  differ- 
ent sizes  are  formed.  Gradually  this  green  matter  is  resolved  into  an  in- 
finite number  of  minute  zoospores,  which  are  at  first  spherical,  afterwards 
ovate,  pointed  at  one  end,  and  which,  while  contained  within  the  cell- 
wall,  exhibit  lively  movements.  At  length  these  movements  gradually 
subside,  and  the  zoospores  arrange  themselves,  end  to  end,  into  polygonal, 
commonly  pentagonal  areolae;  and  when  all  the  zoospores  contained 
within  a  single  articulation  have  so  arranged  themselves,  the  little  net  is 
completed  before  its  emission  or  birth.  When  all  is  thus  ready  the 
parent  net  falls  to  pieces,  each  articulation  floating  separately;  and 
shortly  afterwards,  on  the  bursting  or  deliquescence  of  the  wall  of  the 
mother-cell,  the  little  net  work  floats  independently,  and  commences  its 
career  of  growth  and  development." 

Here  only  the  spores  or  gernjs  are  active;  the  developed  plant  vege- . 
tates  quietly.  But  in  the  Oscillatorias,  which  are  described  a  little 
further  on,  the  mature  plant  exhibits  very  animated  movements.  "  Some 
have  a  rapid  progressive  and  regressive  movement,  by  which  they  can 
change  their  place,  rising  or  falling  in  the  water ;  others,  while  remain- 
ing nearly  in  one  place,  move  from  side  to  side,  describing  an  arc.  The 
genus  OscUlatoria  is  so  named  from  the  pendulum-like  movements  of  its 
filaments.  Species  of  this  genus  are  to  be  found  in  most  pools  of  stag- 
nant water,  and  their  peculiar  movements  may  be  easily  observed.  These 
plants  occur,  when  fully  developed,  in  floating,  skin-like,  slimy  pellicles, 
of  a  deep  green,  or  blackish,  or  bluish- color,  and  a  gelatinous  substance. 
If  a  small  portion  of  the  floating  scum  be  placed  in  a  cup  of  water,  and 
allowed  to  remain  for  some  hours  at  rest,  its  edges  will  become  finely 
fringed  with  delicate,  radiating  Uireads,  which  extend  further  and  further 
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from  hour  to  hour The  filaments  have  merely  spread  oat,  not 

grown,  by  means  of  their  peculiar  movements.  These  movements  are  of 
three  kinds ;  first,  there  is  the  oscillating  movement,  one  end  of  the  thread 
remaining  nearly  at  rest,  while  the  other  sways  from  side  to  side,  some- 
times describing  nearly  a  quarter  of  a  circle  in  a  single  swing.  S«;ondly, 
the  tip  of  the  filament  has  a  minute  movement,  landing  n*om  side  to 
side,  like  the  head  of  a  worm ;  and  thirdly,  there  is  an  onward  move- 
ment, probably  the  result  of  the  two  former.  It  is  this  latter  which 
causes  the  filaments  to  radiate,  and  spread  out  firom  the  edges  of  the 
stratum." 

But  we  must  refer  the  curious  reader  to  the  work  itself,  which,  though 
framed  on  a  systematic  and  strictly  scientific  basis,  is  yet  replete  with  phys- 
iological matters  of  general  interest.  We  could  have  wished  for  a  detailed 
account  of  the  recent  discoveries,  by  Pringsheim  and  others,  of  the  sex- 
ual fertilization  of  the  spores  of  ih^  lower  Algae,  which  takes  place  in  a 
variety  of  wonderful  ways.  Reference,  however,  is  made  to  the  original 
memoirs,  of  which,  indeed,  some  abstracts  have  been  given  in  former  vol- 
umes of  this  Journal. 

The  plates,  although,  from  the  nature  of  the  subjects,  not  as  showy  as 
those  of  the  second  part,  are  handsome  and  admirable.  a.  o. 

2.  Species  Filicum  ;  being  descriptions  of  all  known  Ferns.  Illustra- 
ted with  platen ;  by  Sir  Wiluam  Jackson  Hooker,  K.  H.,  Ac.  Lon- 
don :  1858.  William  Pamplin.  Parts  VII  and  VHI,  or  Vol.  II,  Parts 
in  and  rV.  8vo,  pp.  250,  tab.  111-140.— The  publication  of  this  work 
is  resumed  after  an  interval  of  six  years.  This  delay,  we  are  told,  "has 
been  a  source  of  great  regret  both  to  the  author  and  to  the  publisher,  and 
has  been,  in  a  measure,  occasioned  by  the  great  difliculty  and  labor  of 
the  subject  in  hand, — especially  in  a  genus  so  extensive  as  that  which 
occupies  nearly  the  whole  of  the  portion  now  issued,  viz.,  PterisP  Be- 
sides Pteris  the  author  has  here  elaborated  Llavea,  Cryptogramme,  Pel- 
Icea  and  Ceratopteris.  Llavea  consists  of  a  single  Mexican  species  sepa- 
rated from  Pelloea  by  habit  rather  than  by  any  characters  of  fructifica- 
tion. Cryptogramme  is  also  considered  as  monot3rpic,  C.  crisptts  being 
made  to  include  the  East  Indian  C.  Brunoniana^  and  the  North  Ameri- 
can C.  acrostichoides.  The  older  name  of  Allosorus  is  rejected  both  for 
this  genus  and  for  Pellasa  on  account  of  the  vagueness  of  its  character, 
as  originally  drawn  up  by  Bemhardi ;  '  Sporangia  cathetogyratay  sessilia^ 
sub-aggregata,  ffyposporangia  sub<ommunia,  margine  libero,  sub^llu- 
cida  ;'  and  because  it  **  has  been  made  a  receptacle  for  Ferns  of  very  va- 
ried structure,  according  to  the  different  views  of  authors  respecting  the 
limits  of  the  genera,  especially  of  those  included  in  this  work  under  the 
name  of  Pellaa,^  The  genus  Pellofa  was  proposed  by  Link  in  1841, 
adopted  by  F6e,  in  his  Genera  Filicum,  and  here  accepted  by  Sir  William 
Hooker.  It  includes  thirty-three  species,  of  which  one  third  are  found  in 
the  United  States,  viz.,  P.  gracilis  in  the  Northern  States ;  P.  atropur- 
purea  from  Vermont  to  Texas ;  P.  Bridgesii  and  P.  densa  in  California ; 
and  P,  cordata,  P.flexuosa,  P.  andromedcrfolia,  P.pulchella,  P.  WrightO^ 
P.  longimucronata  and  P.  Orithnapus  in  the  rerion  between  Texas  and 
California.  The  last  three  species  are  probably  out  forms  of  one,  which 
must  bear  the  name  of  P.  mucronata.    [  Vide  Botany  of  Mexican  Boun- 
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cfcuy  Survey. 1    Under  the  genus  Pieris  the  author  remarks :  *^  It  will  be 
seen  from  the  characters  and  the  references  given,  that  I  have  taken  the 
bold  step,  and  what  many  will  consider  a  retrograde  movement  in  bota- 
ny, in  restoring  almost  entire  the  original  Ptens  of  Linnaeus  and  Swartz 
and  Willdenow."    Reviewing  at  some  length  the  various  modem  eenera, 
Campteriay  Litohrochia^  Doryojpteris,  Heterophlehium^  etc.,,  into  which  va- 
rious authors  have  divided  tie  Linnsean  Pteris,  he  concludes  with  the 
(minion  that  "  as  new  light  is  continually  being  thrown  upon  this  family 
<M  plants,  it  is  premature  to  sanction  the  great  multiplication  of  genera  by 
laymg  stress  on  the  nature  of  the  venation  when  unaccompanied  by  any 
corresponding  changes  in  fructification,  or  any  marked  diflferences  in  habit, 
and  more  philosophical  to  consider  such  groups  in  the  light  of  sections 
or  subgenera.     The  importance  of  the  vascular  structure  is  acknowledged ; 
an  arrangement,  to  say  the  least,  equally  natural,  is  preserved,  and  some 
d^ree  of  stability  is  given  to  names  invented  and  sanctioned  by  the  most 
illustrious  botanists  that  ever  lived."    This  mode  of  regaMing  Pteris  is 
perfectly  in  accordance  with  the  way  in  which  Lindscea  and  Adiantum 
were  treated  in  the  earlier  part  of  the  work,  and  on  the  whole  must  re- 
conmiend  itself  to  the  student  of  general  descriptive  botany.    The  inves- 
tigator of  a  single  natural  order  is  peculiarly  liable  to  commit  the  fault 
of  excessive  sul^ivision,  while  a  botanist,  like  Sir  William  Hooker,  emi- 
nent in  all  departments  of  his  science,  will  naturally  take  wider,  not  to 
say  sounder,  views  of  the  limits  of  genera  and  species.     One  htmdred  and 
twenty-three  species  of  Pteris  are  admitted,  not  including  a  large  number 
of  obscure  species,  of  which  no  notice  is  taken,  and  the  fifteen  or  twenty 
nominal  species,  which  are  reduced  to  the  cosmopolitan  PterU  aquilina. 
Ceralopteris  thalictroides,  Bronffn.,  after  having  been  referred  to  ^ve  differ- 
ent suborders  by  various  botanists,  and  by  one  even  excluded  from  the 
family  altogether,  is  here  associated  with  PteridecB,  not  from  any  real  sim- 
ilarity of  structure  and  habit,  but  because  no  better  place  has  been  found 
for  it.     We  may  remark  in  passing,  that  it  is  not  quite  correct  to  say,  as 
on  page  165,  that  Agardh  excludSi  only  the  Allosori  of  Bemhardi  and 
Presl  from  the  Linnaean  Pteris^  since  in  fact,  he  excluded  all  those  that 
Swartz  caUed  ^  AdianUAdea  ;^  amonff  them,  P,  pedata,  the  type  of  Mr. 
J.  Smith's  genus,  Doryopteris.    Ptens  dispar,  Kunze,  in  Bat,  Zeit.  6,  p. 
539,  is  evidently  the  same  plant  as  P.  semipinnata^  var.  ^,  and  should 
have  been  given  as  a  synonyme  of  it.     An   advertisement  affords  the 
gratifying  intelligence  that  the  first  part  of  the  third  volume  may  be  ex- 
pected at  an  early  day.  d.  o.  e. 

3.  Cataloyue  of  North  American  Birds^  chiefly  in  the  Museum  of  the 
Smithsonian  Institution,  by  Spencer  F.  Baird,  Assistant  Secretary  of  the 
Smithsonian  Institution. — ^This  Catalogue  by  Prof.  Baird,  enumerates  738 
species  of  birds,  of  which  all  but  22  are  strictly  North  American.  All 
tne  738  were  determined  from  specimens,  excepting  31.  Wilson's  work 
in  1814  contained  283  species,  Bonaparte's  in  1838,  471  species,  and 
Audubon's  in  1844,  506  species.  The  catalogue  therefore  contains  nearly 
one-half  more  species  than  Audubon  enumerated.  The  Catalogue  is 
especially  valuable  as  a  list  of  well  ascertained  localities,  thereby  indi- 
cating the  ran^  of  the  species.  The  author's  habitual  care  and  untiring 
zeal  in  research  authorize  full  reliance  on  its  accuracy. 
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4.  Odontology^  by  Prof.  Owen. — ^A  very  extended  article  of  great  val- 
ue on  Teeth,  very  fully  illustrated,  is  published  by  Prot  Owen,  of  London, 
in  the  16th  volume  of  the  Encyclopedia  Britannica  (8th  edition).  It 
takes  up  the  whole  range  of  vertebrates  and  includes  both  fossil  and  re- 
cent species  among  its  illustrations.  The  .wood-cuts,  of  which  there  are 
near  200,  are  excellent  and  highly  instructive. 

IV.  ASTRONOMY. 

DonatPs  Comet,  or  the  Great  Comet  of  1868. — In  our  last  number 
we  were  favored  by  Prof.  Wm,  C.  Bond,  of  the  Observatory  of  Harvard 
College,  with  a  brief  notice  of  this  splendid  Comet  In  Runkle's  Math- 
ematical Monthly^  Nos.  2  and  3,  (Cambridge,  Mass.  Nov.  and  Dec.  1858,) 
Mr.  Geo.  P.  Bond,  of  the  same  Observatory,  has  published  a  highly  in- 
teresting and  valuable  account  of  this  body.  Rarely  has  so  fine  an  oppor- 
tunity &en  presented  for  observing  the  physical  constitution  and  internal 
changes  of  a  comet,  and  the  opportunity  has  been  well  improved.  ITie 
second  part  of  Mr.  Bond's  paper  occupies  26  pages  and  is  enriched  by 
numerous  wood-cuts,  and  by  two  engraved  telescopic  views  of  extraordi- 
nary beauty.  We  cite  a  few  passages  from  this  important  memoir,  and 
hope  that  our  readers  will  procure  and  read  the  full  account. 

*^  The  interest  of  the  telescopic  view,  taking  all  the  circumstances  into 
account,  the  size  of  the  instrument,  the  perfect  purity  of  the  atmosphere, 
and  the  splendor  of  the  object,  have  rarely  been  surpassed.  The  nucleus 
and  the  outline  of  its  nearest  envelope  were  visible  ill  full  sunshine  with 
the  large  telescope.  The  head  of  the  Comet  could  be  seen  with  the  na- 
ked eye  at  twenty  minutes  after  sunset,  at  which  time  the  second  envel- 
ope was  discernible  with  the  telescope.  It  is  most  remarkable,  that,  with 
all  this  accession  of  brightness,  the  nucleus  itself  had  now  diminished  to 
a  diameter  of  only  four  or  five  hundred  miles,  scarcely  one  fifth  of  what 
it  was  on  the  morning  of  the  9th  of  September,  by  a  very  careful  deter- 
mination. Its  volume  had  thus  diminished  to  one-twentieth  part  only. 
The  remaining  nineteen-tweutieths  had,  in  the  intervening  period,  expand- 
ed into  the  tail,  or  had  gone  to  form  the  envelopes  which  now  encircled 
it,  by  a  process  which  has  been  fully  illustrated  in  the  preceding  pages. 
But  are  we  then  to  conclude  that  the  nucleus,  in  the  focus  of  these  mys- 
terious operations,  had  in  this  way  expended  the  greater  part  of  its  sub- 
stance ?  To  this  inquiry  the  best  reply  is  a  consideration  of  its  subsequent 
condition.  After  several  more  eruptions  from  its  surface,  similar  to  those 
above  described,  it  receded  from  our  view  about  the  20th  of  October, 
with  an  evident  increase  of  size  compared  with  its  condition  two  weeks 
before,  and  still  shining  with  its  accustomed  intensity.'' 

^  Examined  in  the  day  time  on  the  5th  with  the  highest  powers  which 
it  would  bear,  no  indication  of  a  phase  could  be  seen.     *     *     " 

"  The  tenth  of  October  was  the  day  of  nearest  approach  to  the  earth, 
but  the  comet  was  manifestlv  on  the  wane,  though  expanded  over  k 
larger  extent  of  the  sky  than  before.  Five  envelopes,  reckoning  the  ex- 
terior haze  as  one,  could  be  traced  through  the  whole  or  some  part  of 
their  outline." 

"  We  must  add  a  few  words  on  the  appearance  presented  by  the  tail 
between  the  6th  and  die  10th  of  October.    At  the  date  first  named,  one 
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of  tihe  supplementary  rays,  attained  a  distance  of  55^  or  fifly  millions  of 
miles  from  the  nucleus,  somewhat  exceeding  that  of  the  principal  tail, 
and  in  a  direction  as  usual,  nearly  in  a  line  from  the  sun.  Others  less 
perfectly  developed  could  be  discerned  near  a  point  where  the  curvature 
of  the  main  stream  was  pretty  suddenly  chan^.  On  the  8th  five  or 
six  transverse  bands  could  be  distinguished  in  the  tail  half  a  degree  or 
less  in  breadth,  with  clear,  well-defined  outlines,  and  perfectly  resembling 
auroral  streamers,  excepting  that  they  kept  their  position  permanently, 
that  is,  without  motion  sensible  to  the  eye,  they  diverged  from  a  point 
between  the  sun  and  the  nucleus." 

^^The  train  attained  its  largest  apparent  dimensions  on  the  1 0th,  when 
the  main  stream  of  light  could  be  distinguished  through  an  arc  of  60°, 
corresponding  to  a  length  of  fifty-one  millions  of  miles,  or  rather  more 
than  half  the  distance  of  our  earth  from  the  sun.  The  distribution  of  its 
light  at  a  distance  of  20°  or  30°  from  the  nucleus  in  parallel  or  slightly 
diverging  bands,  alternating  with  dark  spaces,  was  strongly  exhibited. 
They  were  6°  long,  and  20'  or  30'  wide,  and  might  aptly  be  compared 
either  to  the  streamers  which  often  break  up  the  continuity  of  an  auroral 
arch,  or  to  a  collection  of  five  or  six  tails  of  small  comets,  forming  from 
the  remains  of  the  large  one." 

**  The  most  recent  intelligence  leaves  no  room  to  doubt  that  the  comet 
of  Donati  is  periodical,  having  a  time  of  revolution  of  about  two  thou- 
sand years.  The  following  are  the  results  arrived  at  by  different  com- 
puters : — 

Watson, 2416  years. 

Bruhns, 2102   ** 

Ldwy, 2495   " 

Graham, 1620   " 

Brunnow, 2470   " 

Newcomb, 1854   " 

"  Supposing  its  last  perihelion  passage  to  have  occurred  at  the  begin- 
ning of  the  Christian  era,  it  must  have  passed  its  aphelion  in  the  early 
part  of  the  tenth  century,  at  a  distance  of  14300  millions  of  miles  from 
the  sun,  its  velocity  at  uiat  point  being  480  miles  an  hour." 


V.     MISCELLANEOUS  SCIENTIFIC  INTELLIGENCE. 

1.  Tables f  Meteorological  and  Physical^  prepared  for  the  Smithsonian 
Institution  ;  by  Arnold  Guyot,  LL.D.  2d  edition,  revised  and  enlarged, 
Washington,  Smithsonian  Inst,  1858,  Bvo. — The  full  value  of  this  exten- 
sive and  important  collection  of  tables  it  is  impossible  to  exhibit  without 
a  detailed  catalogue,  which  our  limits  do  not  permit  They  are  selected 
from  a  wide  range  of  authorities,  by  a  gentleman  who  is  well  known  for 
his  thorough  acquaintance  with  the  best  sources  of  knowledge  on  these 
subjects,  and  lor  his  faithful  and  exact  computations.  The  amount  of 
labor  demanded  for  the  preparation  of  the  work  must  have  been  great^ 
and  the  scientific  men  of  all  countries  are  under  weighty  obligations  to 
Uie  accomplished  editor,  and  to  the  Secretary  of  the  Smithsonian  Institu- 
tion for  making  acceasible  at  so  cheap  a  rate,  so  precious  a  collection  of 
auxiliaiy  tables. 
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A  first  edition  of  part  of  these  tables  appeared  in  1852.  More  than 
three  times  as  much  matter  is  contained  in  the  present  volume,  as  in 
the  former  issue. 

The  work  now  comprises  six  series  of  tables,  viz. : 

I.  Thermometrical, 

II.  Hvgrometrical, 
IIL  Barometrical^ 

IV.  Hypsometrical, 

V.  Meteorological  Corrections, 
VL  Miscellaneous, 

The  following  remarks  are  made  by  Profl  Guyot  in  respect  to  the  con- 
struction of  these  tables : 

*'  In  the  Thermometrical  series  six  small  tables  have  been  added ;  they 
were  prepared  for  converting  into  each  other  differential  results  given  in 
degrees  of  any  one  of  the  three  thermometrical  scales,  irrespective  of 
their  zero  point 

"  The  Hygrometrical  series  has  been  entirely  reorganized.  It  only  con- 
tained five  tables,  all  in  French  measures,  and  the  appendix.  It  is  now 
composed  of  twenty-seven,  arranged  in  three  divisions.  In  the  first  are 
found  ten  tables,  based  on  Regnault^s  hygrometrical  constants,  both  in 
the  psychrometer,  the  dew-point  instruments,  and  for  computing  the 
weight  of  vapor  in  the  air.  The  whole  set  in  English  measures,  and 
Table  V  in  French  measures,  have  been  prepared  for  this  edition.  Being 
based  on  the  best  elements  we  now  possess,  they  are  given  here  for  ordi- 
nary use.  The  second  division  contains  the  seven  most  important  tables 
published  in  the  Greenwich  observations,  and  Glaisher's  extensive  Psychro- 
metrical  Table.  These  tables  being  mu(^  used  in  England,  and  tibe  re- 
sults obtained  by  them  exhibiting  no  inconsiderable  differences  from 
those  derived  from  the  preceding  ones,  they  are  indispensable  for  compar- 
ing the  results.  The  third  division,  composed  of  ten  miscellaneous  tables, 
furnishes  the  means  of  comparing  the  different  values  of  the  force  and 
the  weight  of  vapor,  especially  those  which  have  frequently  been  used  in 
Germany,  and  also  of  reducing  the  indications  of  Saussure's  Hair  Hy- 
grometer, to  the  ordinary  scale  of  moisture.  The  appendix  remains  as  m 
the  first  edition,  but  all  the  tables  have  been  revised  and  corrected. 

"  The  barometrical  series  now  in  four  divisions,  has  been  increased  from 
twelve  to  twenty-eight  tables.  Excepting  three  small  tables  for  capillary- 
action,  all  the  new  ones  have  been  computed  for  this  edition.  The  com- 
parison, now  so  much  needed,  of  the  Russian  barometer  with  the  other 
scales,  appears  here  for  the  first  time. 

"  The  Hypsometrical  series  is  almost  entirely  new.  It  contained  only 
Delcros's  table  for  barometric  and  Regnault's  table  for  thermometric 
measurements,  besides  two  auxiliary  tables  and  the  thirteen  small  tables 
of  the  appendix.  It  now  offers  twenty-three  tables  for  barometrical 
measurement  of  heights,  in  which  all  the  principal  formulas  and  scales 
are  represented ;  three  for  the  measurement  of  heights  by  the  thermome- 
ter, in  French  and  in  English  measures ;  and  a  rich  appendix  of  forty- 
four  tables,  more  extensive  and  convenient  than  those  in  the  old  set, 
which  afford  the  means  of  readily  converting  into  each  other  all  the 
measures  usually  employed  for  indicating  altitudes. 
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"  The  series  of  Meteorological  corrections  for  periodic  and  non-periodic 
Tariations,  for  all  parts  of  tEe  world,  mostly  due  to  the  untiring  industry 
of  Professor  Dove,  is  an  addition  which  will  surely  be  appreciated  by 
those  who  know  how  difficult  access  to  the  original  tables  is  for  most 
nieteoro]o>s:ists.  A  few  tables  have  been  added  to  Dove's  cx>llection,  com- 
puted by  Glaisher,  Captain  Lefroy,  and  by  myself.  Most  of  the  tables 
refer  to  temperature,  only  two  to  moisture.  Two  tables  of  Barometrical 
corrections  have  been  placed  in  the  Hypsometrical  series,  where  they 
were  needed,  until  they  can  be  joined  by  others  to  make  a  set  in  this 
series,  which  still  awaits  new  contributions,  especially  for  these  two  last 
departments." 

2.  On  the  Heating  of  the  Atmosphere  hy  Contact  with  the  Earths  Sur- 
Jaee  ;  by  Prof.  Hennxsst,  (Proc  Brit  Assoc.  Ath.,  No.  1616). — The  tem- 
perature of  the  atmosphere  depends  principally  on  the  heat  which  it  re- 
ceives from  the  sun  and  on  what  it  loses  by  radiation.  A  portion  of  the 
soUr  heat  is  absorbed  in  passing  through  the  air,  while  another  portion 
penetrates  to  the  earth's  surface.  The  ground  becomes  thus  heated,  and 
the  lower  strata  of  the  atmosphere  acquire  the  greater  part  of  their  heat 
from  contact  with  the  warmed  surface.  It  is  admitted  that  the  mode  in 
which  the  air  becomes  heated  by  contact  with  the  ground  must  be  a  kind 
of  circulation  analogous  to  that  seen  in  the  movements  of  a  heated  mass 
<rf  liquid,  such  as  boiling  water.  When  studying  the  vertical  movements 
of  the  atmosphere,  with  reference  to  which  Prof.  Hennessy  had  made  a 
communication  to  the  Association  last  year,  he  had  been  led  to  consider 
the  coDnexion  between  such  movements  and  the  influence  of  the  heated 
ground.  In  order  to  experimentally  study  the  question,  thermometers 
were  suspended  at  different  heights  above  the  ground,  and  under  differ- 
ent circumstances  of  exposure  to  the  influence  of  the  supposed  currents. 
Observations  were  made  every  minute,  and  sometimes  every  half  minute, 
during  short  intervals,  about  the  middle  of  the  month  of  May,  on  days 
when  the  sky  was  clear,  and  during  which  there  was  consequently  a  great 
deal  of  solar  radiation.  In  genenu  the  thermometers  exhibited  fluctua- 
tioDB  of  temperature,  the  intensity  of  which  diminished  the  more  they 
were  protected  from  the  influence  of  circulating  currents  in  the  air.  The 
greatest  fluctuations  were  presented  by  thermometers  with  blackened 
bulbs  exposed  in  the  sun.  This  arose  from  the  circumstance  that  the 
blackened  bulbs,  by  acquiring  a  high  temperature,  became  themselves 
disturbing  agents  in  the  calorific  conditions  of  the  surrounding  air.  Evi- 
ideoce  of  similar  phenomena  appears  to  be  presented  by  the  curves  of 
temperature  obtained  by  the  aid  of  photographical  registration  at  the 
RadctiflT  Observatory  in  Oxford.  Attention  has  been  called  by  Mr.  John- 
son to  a  remarkable  serration  in .  the  temperature  curves  during  the  day. 
This  serration  is  found  only  when  there  is  a  considerable  amount  of  solar 
radiation,  it  disappears  during  sunless  and  cloudy  weather.  While  it  is 
explained  by  referring  it  to  the  influence  of  tlie  solar  heat  upon  the 
ground,  and  the  consequent  circulation  of  small  atmospheric  currents,  it 
affords  a  very  satisfEtctory  confirmation  of  the  trustwortniness  of  the  pho- 
tographical method  of  r^;istration. 

^.  On  the  JDecrease  qf  Temperature  over  Elevated  Ground ;  by  Prof. 
HivHssBTy  (Proc  Brit  Assoc,  Ath.,  No.  1616). — ^He  showed  tliat  the 
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decrease  of  temperature  in  ascendiDg  through  the  atmosphere  depended 
not  only  on  height  above  the  sea  level,  but  also  upon  the  absolute  height 
above  the  nearest  surface  of  solid  land.  In  this  way  the  decrease  of  tem- 
perature over  plains,  mountains,  and  plateaus,  would  be  necessarily  very 
diflferent,  and  we  cannot  immediately  infer  the  state  of  the  phenomena  in 
the  two  latter  instances  from  what  may  exist  in  the  former.  Some  of  the 
results  of  observations  made  on  some  of  the  hills  and  mountains  of  Ire- 
land during  the  Ordnance  Survey,  as  contained  in  the  volume  recently 
published  by  Col.  James,  were  referred  to  as  illustrations  of  these  general 
views. 

Admiral  FitzRoy  thought  that  one  circumstance  was  too  much  over- 
looked by  Prof.  Hennessy  in  these  researches,  namely,  that  along  with 
these  ascending  currents  the  whole  body  of  the  air  was  carried  along  by 
horizontal  currents,  so  that  it  could  not  be  assumed  that  it  was  the  very 
same  air  which  gave  some  of  the  indications  which  afforded  the  others. 
Again,  it  had  been  clearly  shown  that  a  thermometer  placed  upon  the 
ground,  or  close  to  it,  frequently  fell  17°  or  18°  below  one  placed  a  few 
feet  or  inches  above  it,  while  somewhat  higher  up  still,  the  indications  of 
the  thermometer  again  fell,  thus  clearly  indicating  a  spot  at  which  there 
was  a  maximum  temperature.  As  to  the  latter  part  of  what  he  stated, 
it  was  so  commonly  observed  that  if  you  placed  a  thermometer  in  the 
lower  window  of  a  house,  and  another  in  the  window  immediately  above 
it,  in  nine  cases  out  of  ten  you  would  find  the  latter  indicate  a  lower  tem- 
perature than  the  former.  Prof,  Stbvblly  said  that,  besides  what  Admiral 
FitzRoy  had  pointed  out,  there  were  two  other  circumstances  of  much 
importance  to  be  attended  to  in  such  observations  as  Prof.  Hennessy  had 
been  making.  First,  that  evaporation  was  going  on  more  or  less  rapidly 
according  to  the  circumstances  of  the  locality  where  the  observations  were 
conducted.  Secondly,  that  the  air,  when  having,— either  gradually,  as  in 
some  cases,  or  abruptly,  as  in  others, — to  ascend  in  its  course  very  eleva- 
ted ground,  was  compelled  to  contract  in  volume,  become  condensed,  and 
yet  in  some  cases  part  with  a  portion  of  its  vapor,  and  thus  form  the 
cloud  which  we  so  often  saw  capping  the  hills,  as  well  as  giving  origin  to 
the  high  winds  and  storms  which  so  frequently  prevailed  there.  Dr.  Tyn- 
DALL  said  that  he  had  just  returned  from  Switzerland,  where,  on  the  tops 
of  Monte  Rosa,  and  even  of  Mont  Blanc,  he  had  a  full  opportunity  of 
witnessing  these  phenomena  on  a  scale  of  grandeur  truly  sublime.  The 
snow  in  these  regions  was  naturally  as  dry  as  dust,  and  he  had  frequently 
an  opportunity  of  witnessing  columns  of  it  whirled  up  to  an  immense 
height  by  the  ascending  currents  of  air,  into  regions  where  it  was  soon 
dissipated,  or  melted  and  dispersed  into  vapor.  It  was  also  to  be  observ- 
ed that  the  sun's  heat  had  a  power  of  penetrating  water  and  other  screena, 
such  as  the  clouds  formed,  far  surpassing  that  possessed  by  heat  derived 
from  less  intensely  ignited  or  heated  sources,  as  for  instance,  from  bodies 
heated  red  hot,  or  from  vessels  filled  with  hot  water  and  the  like.  Hence, 
the  sun's  rays,  though  they  penetrated  the  clouds  and  the  earth,  yet  there 
they  totally  lost  their  former  powers,  and  when  radiated  back  possessed 
no  such  power  as  before  of  penetrating  clouds  or  other  screens,  and  thua 
the  earth  and  its  atmosphere  became  a  kind  of  trap  for  the  solar  rays. 
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4.  I>eaih  of  Gen,  Sir  William  Beid,  E.  K — ^Late  advices  from 
England  bring  us  the  sad  intelligence  of  the  death  of  this  eminent  man, 
which  took  place  at  his  residence  in  London  on  the  31st  of  October.  Bis 
departure  is  a  loss,  not  merely  to  the  country  in  whoso  service  his  life 
was  spent,  but  to  the  world.  His  modest,  unobtrusive  worth,  his  unfal- 
tering courage,  his  untiring  industry,  his  disinterested  efforts  to  promote 
the  welfare  of  his  fellow-men,  and  his  valuable  contributions  to  our  knowl- 
edge of  the  winds,  all  demand  more  than  a  passing  notice  of  his  death. 

Sir  William  Reid  was  born  at  Kinglassie  in  Fifeshire,  Scotland,  in 
1791,  and  was  the  eldest  son  of  the  Rev.  James  Reid,  a  clergyman  of 
the  Scotch  Church.  He  was  educated  at  the  Military  Academy  at  Wool- 
wich, England,  and  entered  the  British  army  in  1809  as  an  engineer,  and 
served  during  the  last  four  years  of  the  Peninsula  war,  under  the  Duke 
of  Wellington.  He  was  actively  engaged  at  the  seige  of  Oiudad  Rod- 
rigo  and  St.  Sebastian^s.  In  the  sanguinary  assault  upon  the  latter 
fortress,  he  headed  one  of  the  storming  parties,  was  wounded  by  a 
musket  ball,  and  fell,  covered  with  blood,  which  streamed  from  his  mouth 
and  nostrils.  He  was  supposed  to  be  dead,  but,  on  removing  from  his 
neck  a  black  silk  handkerchief  (which,  by  advice  of  a  medical  friend,  he 
had  unwillingly  assumed,  instead  of  the  stiff  military  stock),  it  was  found 
pressed  into  the  wound ;  and  on  using  a  little  force  to  withdraw  it,  the 
ball  came  out  with  it,  not  a  thread  of  the  handkerchief  having  been 
severed.  The  removal  of  the  handkerchief  revived  him,  but  the  surgeons, 
on  examination  pronounced  the  wound  mortal.  Contrary  to  their  expect- 
ations, he  recovered.  He  was  wounded  four  times  during  this  war,  and 
had  three  horses  shot  under  him. 

After  the  conclusion  of  the  peace  with  France,  he  served  on  the  coast 
of  America,  under  Gen.  Lambert,  until  the  conclusion  of  the  war  here, 
when  he  rejoined  the  Duke  of  Wellington  in  Belgium,  in  1815.  In  1816 
he  served  in  the  expedition  against  Algiers;  was  Adjutant  of  the  corps 
of  sappers  for  some  years  after  the  peace.  Afterward,  as  a  Major  of 
engineers,  he  was  employed  in  restoring  the  government  buildings  ruined 
in  the  destructive  hurricane  which  devastated  Barbadoes  in  1831.  While 
so  employed,  curiosity  led  him  "  to  search  everywhere  for  accounts  of  pre- 
vious hurricanes,  in  the  hope  of  learning  something  of  their  causes  and 
mode  of  action,  but  in  the  West  Indian  histories  he  coukl  find  little  beyond 
details  <^  the  losses  in  hves  and  property,  and  no  attempt  to  furnish  data 
whereby  the  true  character  or  the  actual  courses  of  these  storms  might 
be  investigated."  While  thus  engaged,  the  first  of  the  meteorological 
papers  of  our  lamented  countryman,  Wm.  C.  Re(^Ifield,  met  his  eye,  U^ing 
that  published  in  the  American  Journal  of  Science  in  1831.  This  he 
says,  ^  was  the  first  paper  he  had  met  with  which  appeared  to  convey 
any  just  opinion  on  the  subject  of  hurricanes,"  and,  strongly  impressed 
that  Mr.  Redfield's  views  were  correct,  he  determined  to  verify  them  "  by 
carefully  charting  the  obserrations  made  at  different  points."  He  soon 
became  satisfied  of  the  rotative  character  and  determinate  progress  of  the 
ffales  and  hurricanes  of  the  North  Atlantic,  as  maintained  by  Mr.  Redfiekl. 
In  1838,  having  been  able  to  devote  more  attention  to  these  inquiries,  he 
published  his  first  paper  on  hurricanes  in  the  second  volume  of  *^Profet« 
tioDal  Papers  of  the  Royal  Engineers,"  and  soon  after  having  prepared 
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himself  by  a  careful  analysis  of  various  hurricanes,  he  published  his  ralu- 
uable  work  entitled  "  An  attempt  to  Develope  the  Law  of  Storms  by 
means  of  Facts,  arranged  according  to  place  and  time."  Of  this,  three 
editions  have  appeared.  Some  years  later  (1849)  he  published  a  second 
work  entitled  "  The  Progress  of  the  Development  of  the  Law  of  Storms 
and  of  the  Variable  Winds,  with  the  practical  application  of  the  subject 
to  Navigation."  By  these  labors,  with  those  of  Redfield,  Piddington  and 
Thorn,  his  principal  co-workers,  the  power  of  knowledge  has  conquered 
even  the  hurricane,  and  the  intelligent  mariner,  warned  by  indications  of 
the  barometer,  and  those  of  the  early  winds  of  the  coming  storm,  may 
securely  watch  its  approach,  and  avoid,  in  almost  all  cases,  its  dangerous 
vortex,  and  thus  sail  on  unharmed  by  the  gale — even  while  skillfully 
using  its  outer  winds  to  expedite  his  voyage. 

But  his  meteorological  labors,  valuable  as  they  have  been,  formed  but 
a  portion  of  his  usefulness.  In  1838  he  received,  unsolicited,  the  ap- 
pointment of  Governor  of  Bermuda.  On  his  arrival  there  in  1839  ha 
found  agriculture  far  behind ;  corn  and  hay  were  imported ;  there  was 
but  little  fruit ;  bitter  citron  trees  grew  everywhere ;  and  in  sight  of  the 
government  house  was  a  wide  swamp.  Col.  Reid  set  the  example  of 
improvement.  He  grafted  a  sweet  orange  on  a  bitter  citron  tree,  in  front 
of  the  government  house ;  it  bore  good  fruit,  and  soon  all  the  bitter 
trees  were  grafted.  He  drained  the  swamp,  imported  plows  and  other 
improved  agricultural  implements  from  New  York,  had  plowing  taught^ 
gave  prizes  for  the  best  productions,  and  in  1 846  held  a  grand  agricultu- 
ral fete  in  a  fine  dry  meadow  fields— the  old  swamp.  In  fact,  he  gave 
new  spirit  to  tlie  people,  showed  them  how  to  work  out  their  own  pros- 
perity, changed  the  face  of  the  island,  took  great  interest  in  promoting 
popular  education,  in  diffusing  temperance  tracts,  and  so  won  the  title  of 
"  the  good  Oovemor^^  by  which  he  is  still  affectionately  remembered  in 
Bermuda.  In  one  of  the  volumes  of  Dickens'  Houseword  Words,  the 
praises  of  this  "  Model  Governor  "  may  be  found  set  forth. 

In  18-16  he  was  transferred  to  the  Windward  West  India  Islands,  com- 
prising Barbadoes,  St^  Lucia,  St  Vincent,  Grenada,  Tobago  and  Trinidad. 
Here  also,  by  his  firm  and  beneficent  conduct,  he  gained  the  confidence 
and  good  will  of  the  entire  population,  and  devoted  himself,  as  he  had 
done  at  Bermuda,  to  the  welfare  of  his  people  and  to  their  advancement 
in  agriculture,  education  and  temperance.  He  removed  a  judge  who  had 
used  his  power  to  oppress  the  people,  and  when  the  home  government 
hesitated  to  give  him  their  support  in  this,  he  promptly  resigrfed  his 
ofiice,  and  returned  to  England  in  1848.  In  1849  he  was  appointed 
Commanding  Engineer  at  Woolwich,  and  commanded  the  engineer 
officers  and  sappers  and  miners  at  the  Great  Industrial  Exhibition ;  and 
on  the  resignation  of  Mr.  Robert  Stephenson,  Col.  Reid  was  requested  by 
the  Royal  Commission  to  become,  in  his  room.  Chairman  of  the  Execu- 
tive Committee,  in  which  capacity  he  served  with  unremitting  attention. 
On  the  closing  of  his  service  for  the  Great  Exhibition — for  which  he  gen- 
erously declined  remuneration — he  received  the  Order  of  Knighthood 
from  the  Queen,  and  in  September,  1851,  he  received  the  unsought  ap- 
pointment of  Governor  of  Malta — ^no  idle  appointment,  for  presages  of 
Uie  Russian  struggle  were  even  then  flashing  in  the  eastern  sky,  and  the 
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(government  knew  the  value  of  the  man  they  assigned  to  this  most  respon« 
iible  post.  During  the  eventful  struggle  which  ensued  on  the  banks  of 
the  Danube  and  in  the  Crimea,  Malta  was  the  chief  point  of  embarkation 
of  British  troops.  In  February,  1864,  Gov.  Reid  writes  to  a  friend  in 
this  country ,  "  I  am  preparing  for  the  Russian  storm — ^the  first  portion 
of  10,000  men  from  England  having  just  now  entered  the  harbor.  I 
must  in  charity  believe  the  Czar  to  1>b  mad,  thus  to  compel  mankind  to 
begin  aoew  to  destroy  each  other."  He  continued  in  this  post  until  after 
the  dose  of  the  Russian  war,  receiving  meanwhile  the  promotion  to  Gen- 
eral. Near  the  close  of  1857,  Lady  Reid's  health,  which  had  suflfered 
severely  from  the  debilitating  climates  of  the  West  Indies  and  Malta, 
forced  her  to  return  to  EngUnd,  and  Gen.  Reid,  resigning  his  govern- 
ment, followed  her  as  soon  as  a  succession  could  arrive.  Lady  Reid  lived 
but  a  short  time  after  her  return,  and  her  husband  has  survived  her  but  a 
few  months.  Gen.  Reid  had  always  greatly  desired  to  make  a  friendly 
visit  to  the  United  States,  but  was  never  permitted  that  pleasure.  Laily 
Reid,  with  two  of  her  daughters,  spent  the  summer  of  1845  in  this 
country,  and  those  who  bad  the  pleasure  of  meeting  her  will  not  soon 
ibiget  the  charm  of  her  vivacious  and  intelligent  conversation.  Gen. 
Reid  has  left  no  sons,  but  five  daughters,  two  or  three  of  whom  are  mar- 
ried to  ofiloers  in  the  military  and  naval  service  of  Great  Britain. 

We  can  hardly  avoid  noting  here  the  remarkable  fact  that  the  spirit  of 
this  statesman  and  philosopher  who  had  done  so  much  to  illustrate  the 
path  of  the  winds,  should  pass  away,  almost,  as  it  were,  on  the  wings  of 
one  of  the  most  extensive,  rapidly  progressing  and  destructive  ocean  hus- 
ricanes  on  record.  First  coming  under  notice  at  the  Windward  Islands 
about  the  20th  of  October,  it  passed  over  Porto  Rico,  Hayti  and  the 
Bahamas ;  then  recurving,  its  axis  passed,  on  the  24th,  nearly  over  Ber- 
muda, where  its  violence  was  extraordinary ;  and  thence  for  some  days 
following,  it  pursued  its  course  to  the  northeastward,  almost  or  quite  to 
the  shores  of  Europe.  No  storm  described  by  either  Redfield  or  Reid 
seems  to  have  had  the  enormous  diameter  of  this.  It  was  severely  felt 
700  miles  eastward  of  Bermuda  in  the  same  latitude,  while  its  western 
border  grazed  New  York,  affecting  the  barometer  sensibly,  and  rolling  in 
upon  US  the  extraordinary  tides  of  October  24  and  25. 

5.  Journal  of  the  Royal  Dublin  Society.  Vol.  L  441  pp.  8vo.  Dublin, 
1858. — ^This  first  volume  of  the  Journal  of  the  Royal  Dublin  Society 
contains  a  variety  of  valuable  papers — among  which,  there  are  Captain 
F.  L.  M^Clintock's  Reminescences  of  Arctic  Travel,  with  a  geological  map 
and  descriptions  of  fossils,  by  Rev.  S.  Haughton  ;  several  papers  on  Brit- 
ish, Australian  and  South  Pacific  Crustacea,  by  Dr.  Einahan ;  Observations 
on  the  Climate  and  Zoology  of  the  Crimea,  by  Mr.  William  Carte. 

6.  Chimie  appliquei  h  la  Viticulture  et  h^  VCEnolagie^  LeQons  pro- 
fess^es  en  1856,  par  M.  C.  Ladret,  Prof,  de  Chimie  k  la  Faculty  des 
Sciences  de  Dijon,  etc.  640  pp.  16mo. — This  is  an  important  volume 
to  all  cultivators  of  the  grape  as  well  as  to  those  who  manufacture  wine 
from  the  grape.  Professor  Ladrey  is  an  able  chemist,  and  has  prepared 
ft' thorough  work.  It  treats  of  the  growth  of  the  vine — chemical  com- 
position of  the  ashes — ^nature  of  the  soil — ^wine  growing  countries — ^fer- 
tilixen^— organic  matters  of  the  vine— of  grapes,  their  kinds,  etc. — 
fennentation,  etc.— diseases  of  the  vine,  etc 
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7.  PostrPleiocene  Fossils  of  SotUh  Carolina  ;  by  Frawcis  S.  Holmes^ 
A.M.  Nos.  1  to  5,  in  4to,  with  two  lithographic  plates  to  each  number. 
Price  $2.00  per  number. — ^This  new  work  by  Mr.  Holmes,  is  published  in 
the  same  style  as  the  Pleiocene  Fossils^  an^  with  similar  beautiful  illustra- 
tions. Figures  of  about  100  species  are  given  in  the  5  parts  issued.  The 
volume  will  be  completed  in  15  parts,  5  parts  appearing  annually.  From 
Mr.  Holmes  we  learn  that  the  Post-pleioceBe  beds  extend  along  the  entire 
seaboard  of  the  state  of  South  Carolina,  oatcropping  about  10  miles  from 
the  coast  At  the  Artesian  well,  in  Charleston,  the  auger  penetrated  the 
stratum  of  blue  mud  containing  Poet-pleiocene  shells  at  the  depth  of 
21^  feet.  There  was  first  2  feet  of  mud ;  then  2  feet  or  more  of  lami- 
nated blue  sands  and  clays ;  then  blue  mud  again,  and  so  on  for  49  feet 
5  inches  from  the  surface,  when  it  reached  the  Eocene  Marl.  At  Asliley 
Ferry,  10  miles  northwest  of  Charleston,  the  stratum  is  only  1  foot  thick, 
and  rests  upon  Eocene  Marl.  The  best  locality  is  at  Simmons^s  on  Wad- 
malaw  Sound,  10  miles  from  the  sea-eoast,  as  described  in  Tuomey's 
Geolo-jy  of  South  Carolina,  p,  189. 

8.  The  Medical  Application  of  Electricity ;  by  William  F.  Chan- 
NiNO,  M.D.  Fifth  enlarged  edition.  Boston :  Thomas  Hall,  158  Wash- 
ington street,  1859.  12mo,  pp.  242. — Dr.  Channing's  excellent  little 
volume  has  been  known  for  many  years  by  its  former  editions.  It  enu- 
merates a  large  number  of  diseases  to  which  electricity  in  some  form 
has  been  applied  with  more  or  less  of  success,  with  quotations  of  cases. 
In  an  appendix,  Mr.  Hall  (successor  to  D.  Davis,  Jr.)  gives  his  Illustrated 
Catalogue  of  Electromedical  Instruments,  so  favorably  known  by  the 
medical  profession  for  their  superior  excellence. 

9.  Treatise  on  the  various  Elements  of  Stability  in  the  well-propor- 
tioned Arch^  with  numerous  Tables  of  the  UltimcUe  and  Actual  Thrust  ; 
by  Captain  D.  P.  Woodbury,  U.  S.  Corps  of  Engineers.  488  pp.,  8vo, 
with  many  plates  and  tables.  New  York,  1858 :  D.  Van  Nostrand. — 
Being  No.  7  of  papers  on  Practical  Engineering  published  by  the  Engineer 
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Abt.  XVn. — The  Atlantic  Cable;  by  George  Mathiot,  Elec- 
tro^pist  of  the  U.  S.  Coast  Sttrvey. — (In  a  letter  to  Prof. 
A.  D.  Bache,  Supt.  of  the  U.  S.  Coast  Survey,  dated  Coast 
Survey  Office,  Washington,  Sept  11, 1858.) 

As  the  Atlantic  Cable  has  been  laid  for  more  than  a  month 
and  the  line  is  not  yet  opened  to  the  public,  it  is  evident  that 
there  is  some  great  difficulty  in  the  way.  According  to  the 
newspapers  the  trouble  is  in  the  recording  instruments.  I  fear, 
however,  that  such  is  not  the  true  cause  of  the  delay.  I  inves- 
tigated the  electrical  conditions  which  would  obtain  in  the  cable 
as  soon  as  I  had  procured  a  specimen  of  the  material,  and  ascer- 
tained the  electrical  views  entertained  by  the  managers.  From 
that  investigation  I  positively  predicted  that  the  cable  would  be 
a  failure  unless  other  views  or  the  generation  and  distribution 
of  electricity  should  obtain  in  the  subsequent  management. 

It  is  greatly  to  be  regretted  that  the  counsel  of  certain  electri- 
cians prevailed  in  the  construction  of  a  cable  having  so  small  a 
conductor,  and  so  thin  an  insulation.  But  now  that  it  is  laid, 
such  as  it  is,  at  such  immense  labor  and  expense,  in  conjunction 
with  fortuitous  circumstances  on  the  ocean,  it  becomes  us  to 
summon  every  aid  of  science  and  independently  of  theory  to 
interrogate  her  experiments  and  hearken  to  the  infallible  direc- 
tions which  these  give  through  the  unerring  calculus. 

Experiment  shows  that  an  immense  amount  of  .electricity  is 
disposed  on  the  sides  of  the  conductor  before  the  current  maul- 
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festa  itself  through  it  Theorists  attribute  this  delay  solely  to 
the  circumstance  of  the  electricity  being  thus  disposed,  ana  so 
leave  us  without  a  remedy.  The  investigations  of  Ohm,  how- 
ever, tell  us  that  the  time  of  conveying  a  given  quantity  of 
electricity  between  any  two  points  is  determined  by  tne  tension 
at  those  points  and  the  resistance  between,  and  hence  we  infer 
that  if  the  sides  of  the  wire  must  first  be  filled  before  any  will 
pass  through,  then  the  time  will  depend  on  the  quantity  re- 
auired,  the  tension  at  the  source  and  the  goodness  of  the  con- 
ductor. Why  should  the  mere  circumstance  of  where  the  elec- 
tricity is  disposed  cause  the  delay  in  its  disposal? 

I  considered  the  electrical  conditions  for  a  submerged  con- 
ductor on  the  first  proposal  for  an  ocean  telegraph,  and  was  so 
fortunate  as  to  have  a  paper  containing  some  of  iny  deductions, 

Fublished  in  the  Coast  Survey  report  for  1855.  Li  that  paper 
described  a  voltaic  experiment  which  proves  that  a  battery  re- 
quires time  to  generate  the  quaniiiy  of  electricity  required  to 
produce  the  tension  needed  to  overcome  a  certain  resistance,  and 
mferentially,  that  time  is  required  for  the  generation  as  well  as 
for  the  distribution  of  electricity.  If  you  will  turn  to  that 
paper  you  will  there  see  foreshadowed  all  the  present  diJEculties 
of  the  cable;  so  fully  am  I  persuaded  of  the  correctness  oi  the 
principles  there  given,  that  I  would  confidently  undertake  to 
charge  the  cable  in  a  very  short  time  or  extend  the  time  of 
charge  many  minutes.  In  the  limits  of  a  letter  I  will  not  be 
able  fully  to  lay  open  the  principles  which  I  conclud*e  should 
govern  the  electricians  of  the  cable,  and  fearing  to  intrude  on 
your  time  I  will  proceed  rapidly  to  elucidate  the  main  pcwts 
and  describe  what  I  would  propose. 

The  difficulties  of  the  "  static  induction"  are  all  prevised  by 
Ohm,  and  I  cannot  but  wonder  that  the  European  electricians 
did  not  thence  comprehend  it;  the  delay  of  the  current  I  thence 
anticipated  before  experiment  had  exhibited  it.  The  funda- 
mental principle  of  Ohm  is  that  the  quantity  of  electricity  which 
passes  between  two  contiguous  particles  in  a  given  time  is  pro- 
portional to  the  difierence  of  tension  between  them.  Begaraless 
of  this  fundamental  idea  of  the  distribution,  the  electricians  of 
the  cable  have  8oug;ht  to  work  it  as  a  simple  problem  of  the  con- 
duction of  a  quantity  through,  as  on  fully  insulated  conductors 
(those  suspended  in  air)  insteaa  of  considering  it  as  the  problem 
of  the  charge  and  discharge  of  a  Leyden  jar  (an  unlimited  num- 
ber of  momentary  conducting  lines) :  thus  regarding  the  condi- 
tions of  the  flow  of  the  current  through  the  conductor,  and 
ignoring  the  circumstances  under  which  those  conditions  are 
established. 

The  quantity  of  electricity  which  a  Leyden  arrangement  takes 
as  a  charge^  is  prc^rtional  to  the  intensity  of  the  source,  the 
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extent  of  snr&ce,  and  the  thinneas  and  nature  of  the  insolation, 
(the  dielectric) ;  the  time  required  for  charge  is  determined  by 
the  qnantiQr  to  be  conveyed,  the  resistance  of  the  conductors 
and  the  difference  of  the  tensions,  and  the  further  resistance  due 
to  a  certain  constant,  dependent  on  the  nature  of  the  ekctrie 
medium,  (its  coefficient  of  elasticity^)  which  is  wholly  undeter* 
mined  so  £sur,  and  probably  can  not  oe  handled  before  we  obtain 
oondoctinff  lines  of  many  thousand  miles  in  length,  but  which  i$ 
so  small  that  it  may  be  disregarded  in  all  practical  applications 
of  electricity :  in  which  we  may  make  tne  expression  of  the 

Qtjy)  where  JJ  ^  are  the  tensions, 

Q  the  quantity  required,  and  i?  the  resistance,  and  we  certainly 

have  the  means  of  increasing  or  diminishing  it  to  the  extent  of 

our  ability  to  handle  the  generating  electrical  apparatus,  up  to 

the  point  of  fusion  of  the  conductor.    By  Ohm's  principles,  and 

also  by  the  demonstrated  experiments  of  Coulomb,  when  a  sur* 

hce  charged  to  any  given  intensity  is  brought  in  contact  with 

another  surfitce  the  electricity  is  distributed  between  them  and 

the  tension  falls  in  proportion  to  the  combined  surfaces  divided 

br  the  first  surface ;  tne  time  to  convey  a  given  quantity  of 

electricity  into  a  given  surface  will  depend  therefore  on  the  extent 

of  the  first  charged  surface  and  the  tension  of  the  charge,  with 

the  resistance  to  conduction.    As  the  quantity  of  electrid^ 

T'^t 
flowing  from  /S^  to  «  at  any  moment  afler  contact  will  be  --^  and 

the  time  for  passing  the  whole  quantity  or  producing  equilibrium 

I  — ^:=o]  will  be  dependent  on  the  quantity  to  be  passed,  and 

as  this  latter  is  ^— ,  it  is  evident  that  the  whole  time  for  charge 

is  dependent  on  tne  value  for  Sus  well  as  of  5  and  the  tension 
of  the  source ;  and  that  therefore  the  time  in  the  problem  of  the 
conveyance  of  a  ^iven  quantity  of  electricity  firom  a  charged 
sui&ce  Sto  SL  recipient  surface  s  will  be  a  decreasing  function 
of  iSl 

The  Atlantic  cable  is  a  Leyden  battery  of  over  four  acres  of 
coated  surfiu»,  (the  surface  of  the  conductor).  The  electrical 
arrangements  for  working  the  cable  I  cannot  learn,  but  suppose 
they  use  an  ordinary  intensity  battery  of  small  pairs,  prooably 
having  terminal  plates  of  but  a  few  square  inches  of  surface : 
hence  we  have  the  ratio  of  Stos  ua  millions  almost;  when  this 
small  charged  surface  contacts  with  the  great  one,  its  tension  is 
lowered  enormously,  the  difierence  of  tensions  is  almost  de- 
stroyed, consequently  the  quantity  carried  in  a  given  time  is 

iT-^t  \ 

pxoportionally  diminished  (  -g-=sQ;  whsii  r-*»/ssO  thea  QsO  L 


Digitized  by  VjOOQ IC 


160  O.  Mathiot  on  the  Atlantic  Cable. 

Is  it  any  wonder  under  such  circumstances  that  four  or  even  ten 
seconds,  as  rumor  states  it,  is  required  to  convey  into  the  cable 
the  quantity  of  electricity  required  to  raise  the  tension  to  the 
point  due  to  the  great  number  of  elements  in  the  voltaic  genera- 
tor they  employ. 

The  electricians  of  the  cable  seem  to  have  concluded  that  the 
tension  of  the  terminals  of  the  batterv  would  continue  after  con- 
tact, although  the  demonstration  of  Ohm,  and  in  fact  all  the 
analysts  of  the  distribution,  have  shown  that  it  would  fall,  and 
my  experiment  published  in  the  report  of  1855  has  even  made 
the  decline  visible  to  the  senses ;  or  they  seem  to  have  proceeded 
on  the  supposition  that  the  battery  would  in  all  cases  maintain  a 
maximum  intensity  by  generating  the  electricity  fester  than  it 
could  be  carried :  that  is  as  though  the  terminals  of  the  battery 
would  maintain  the  tension  exhibited  in  the  open  circuit  They 
appear  to  have  been  likewise  regardless  of  the  warning  of  Ohm, 
that  in  the  case  of  the  exterior  conduction  resistance  being  re- 
moved or  greatly  decreased,  a  certain  additional  resistance  will 
arise  from  the  mechanical  obstruction  of  the  chemical  reagents 
and  products,  a  resistance  which  must  be  determined  not  only 
for  each  electro-chemical  arrangement  but  also  for  each  mechan- 
ical construction  and  size.  These  are  conditions  however  which 
do  not  generally  affect  the  distribution,  and  sensibly  affect  the 
generation  only  when  the  battery  is  under  circumstances  for 
vigorous  action ;  that  such  circumstances  obtain  when  the  con- 
tact is  made  with  the  four  acres — circumstances  which  are  almost 
equivalent  to  uniting  the  terminals  of  the  battery  with  a  short 
thick  wire — is  shown  by  Mr.  Faraday's  describing  "  a  rush  of 
electricity  into  the  wire"  at  the  moment  of  contact  (see  PhiL 

nJS 
Mag.  vol.  vii,  p.  199).    In  the  general  formula  -^-r-  =  Q  which 

is  generally  taken  for  the  equation  of  the  distribution,  if  we 
maSe  i?+r=0,  Q  becomes  infinite:  a  condition  which  consti- 
tutes detonation  and  readily  obtains  to  the  amount  of  the  matter 
present  in  the  firing  of  certain  mixed  gases,  guncotton,  the  ful- 
minates and  a  few  more  substances,  but  which  thank  heaven  is 
hindered  from  obtaining  in  the  great  majority  of  electrical  actions 
(the  multitudinous  phenomena  of  nature)  by  the  obstruction 
due  to  mechanical  resistances.  One  consequence  of  the  removal 
of  the  whole  of  the  conduction  resistance  would  be  that  when 
we  touch  a  piece  of  oxydable  metal,  both  the  metal  and  finger 
should  explode ;  happily  the  mechanical  resistance  prevents  this, 
and  even  in  the  most  energetic  forms  of  the  voltaic  battery  it  is 
so  great  as  to  make  the  generation  of  very  large  quantities  of 
electricity  a  matter  of  great  diflSculty. 

To  form  an  idea  of  the  limiting  power  of  this  resistance  I 
dusted  pulverulent  platinum  over  a  plate  of  zinc  of  one  square 
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foot  of  surfigice,  and  immersed  it  in  a  mixture  of  one  part  acid  in 
five  of  water,  and  found  that  one  pound  of  zinc  was  dissolved  in 
fifteen  minutes;  this  then  was  the  measure  of  the  maximum 
amount  of  electricity  a  battery  of  such  size  could  generate  in 
fifteen  minutes;  but  the  whole  amount  a  practical  construction 
of  plates  of  such  size  could  generate,  would  not  be  the  tenth  of 
that  amount,  and  it  is  easily  foreseen  that  whatever  the  amount 
might  be,  a  cable  of  such  length  and  favorable  arrangements  for 
"static  induction"  could  be  constructed  that  all  the  electricity 
which  could  be  generated  by  a  series  of  such  pairs,  in  fifteen 
minutes,  with  least  conduction  resistance,  could  be  disposed  on 
its  sides  before  it  would  constitute  a  charge,  and  consequently 
the  charging  of  such  cable  with  that  battery  would  require  more 
than  fifteen  minutes. 

The  whole  quantity  of  electricity  which  any  battery  will  gen- 
erate in  a  given  time  under  any  given  circumstances  will  be 
proportional  to  the  size  of  the  battery  plates  and  the  interior 
conduction  resistance,  and  consequently  the  time  required  for 
any  battery  to  charge  the  Atlantic  cable  will  be  in  an  inverse  re- 
lation to  the  size  of  the  plates — the  number  of  pairs  not  aflfecting 
this :  it  merely  determining  the  tension  to  which  the  charge 
rises ;  though  on  this  latter  depends  the  available  quantity  at  the 
receiving  end  for  recording. 

A  battery  to  charge  the  cable  in  the  least  time  should  have  the 
plates  of  unlimited  size:  this  would  not  be  possible,  neither 
would  it  be  practical  to  have  them  bear  any  small  proportion  to 
the  four  acres  to  be  charged.  The  minimum  time  however  may 
be  nearly  obtained  by  using  a  sufficient  reservoir  to  collect  the 
electricity  evolved  from  convenient  sized  pjates  and  thus  work- 
ing the  cable  by  means  of  an  immense  Leyden  battery.  For 
Uiis  purpose  I  would  construct  a  Leyden  jar  of  metallic  sheets 
and  varnished  paper  or  silk,  of  several  acres  in  extent,  and  con- 
nect the  alternate  metallic  sheets  with  suitable  bars  for  attaching 
the  battery  with  the  earth  and  cable.  It  will  doubtless  at  once  be 
perceived  that  it  would  take  quite  a  time  to  charge  such  a  Leyden 
jar — say  eight  acres — ^by  the  battery,  and  here  it  will  be  seen  that 
the  mask  is  up  which  has  disguised  the  time  of  charge  (the  so- 
called  wave  time).  To  merely  enlarge  the  battery  plates  some- 
what above  their  present  dimensions  would  doubtless  obviate  the 
difficulty  to  a  proportional  extent^  but  full  enlargement  should 
be  made,  for  it  will  be  desirable  to  work  as  rapidly  as  possible. 
With  such  a  Leyden  battery  as  I  propose  the  tension  which  pro- 
pels the  electricity  into  the  wire  could  at  no  time  fall  more  than 
one  third,  and  its  effective  power  in  charging  the  cable  would 
be  some  thousand  times  greater  than  an  arrangement  of  an 
intensity  series  of  small  pairs.  In  short,  it  is,  apparent  that 
by  such  an  immense  Leyden  arrangement  and  a  sufficient  battery 
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to  cliarge  it,  the  electricity  would  find  its  way  tbnmgli  tbe  oon* 
ductor  or  through  the  insulation. 

From  the  tone  of  the  European  publications  I  hare  been  led  to 
infer  that  they  do  not  consider  it  possible  to  work  the  cable  in  a 
prompt  and  efl&cient  manner  by  means  of  the  battery.  The 
slow  and  imperfect  action  of  tne  Balaklava  and  some  other 
cables  seems  to  have  early  thrown  a  damper  on  the  prospects  f<v 
submarine  lines,  and  the  suspicion  seems  to  have  become  convio- 
tion  after  the  publication  by  Mr.  Faraday  of  his  experiments, 
together  with  those  of  M.  AUUoni  and  Mr.  Clark ;  accordinff  to 
those  experiments  it  is  demonstrated  that  increasing  the  number 
of  pairs  m  the  battery,  or  increasing  the  "iufenw'^y,"  as  this  oper- 
ation is  often  improperly  called,  does  not  diminish  the  "  wave 
time "  or  the  time  for  the  electricity  to  flow  through  the  con- 
ductor. By  the  experiments  on  the  subterraneous  wires  of  the 
Manchester  telegraph,  the  time  for  the  current  to  manifest  itself 
through  762  miles  of  wire,  was  the  same  whether  80  pairs,  50 
pairs,  or  any  number  of  pairs  up  to  500  were  used.  If  I  do  not 
mistake  the  tone  of  these,  and  all  the  subsequent  papers  on  the 
wave  time  for  submerged  conductors,  these  expenments  are  re- 
garded as  decisive  against  the  possibility  of  shortening  the  time 
by  any  modifications  of  the  battery.  At  the  results  of  those 
experiments  M.  Melloni  appears  to  express  astonishment,  and 
considers  it  as  opposed  to  the  laws  of  Coulomb  and  others,  and 
against  the  received  ideas  of  quantity  and  intensity.  Mr.  Faraday 
appears  to  be  disappointed  nowever,  he  having  predicted  if  I 
rigntly  apprehend  his  meaning,  that  the  current  from  the  greater 
number  of  pairs  should  have  manifested  itself  more  quickly 
than  that  fi:x>m  the  lesser,  and  this  nonconformity  of  the  experi- 
ment with  his  predictions  he  attributes  to  the  fact  that  while  the 
intensity  of  the  current  was  increased,  its  quantity  was  also  in- 
creased, and  considers  with  the  increase  in  the  number  of  the 
piurs,  their  size  should  have  been  diminished  in  order  that  only  the 
same  quantity  of  electricity  in  a  more  intense  condition  might 
have  been  permitted  to  traverse  the  conductor.  From  all  this  it 
is  evident  tnat  those  views  offer  but  small  prospect  of  the  battery 
ever  serving  to  work  the  submarine  telegrapns.  I  cannot  how- 
ever, but  express  astonishment  that  any  other  effect  on  the  wave 
time,  from  increasing  the  number  of  pairs,  than  that  exhibited  in 
the  experiments  of  Mr.  Clark  should  have  been  expected,  con- 
sidering that  at  the  first  moment  of  the  contact  of  the  battery 
wiUx  the  insulated  submerged  conductor,  the  insulation  in  under- 
going polarization  is  acting  as  a  conductor ;  thus  at  the  begin- 
ning of  contact,  the  wire  acts  not  only  as  a  conductor  of  the 
capacity  of  its  cross  section,  but  also  as  though  it  had  a  solid 
section  of  the  area  of  its  whole  surface,  thus  acting  on  the 
battery,  as  a  short  thick  wire  (in  the  case  of  the  Atlantic  cable 
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«8  a  wire  having  a  solid  section  of  185,000  sq.  ft.)  in  which  the 
resistance  exterior  to  the  battery  may  be  considered  as  nothing, 
and  the  whole  resistance  to  the  generation  of  the  electricity  as 
being  only  that  which  lies  within  the  battery :  now  taking  Onm's 

formala  for  the  electric  current  -wrz^  i^  which  E  represents  the 

electromotiye  force  of  the  chemical  affinity,  R  the  resistance  to 
conduction  due  to  the  materials  of  the  battery,  and  r  the  resist- 
ance of  the  conductor  which  completes  the  circuit  by  connecting 
the  poles  of  the  battery,  and  considering  the  effect  of  multiplying 

the  number  of  the  elements  we  have    p  ,   ,  and  considering  r  as 

being  indefinitely  decreased  by  diminution  of  the  length  of  the 
conductor,  or  by  increase  in  its  solid  section^  which  are  the  con- 
ditions that  obtain  while  the  cable  is  receiving  its  static  charge, 
we  may  consider  it  as  =0,  and  remove  it  firom  the  equation,  and 

then  we  have  — p=  j^i  ^^  which  it  is  evident  a  train  of  batteries 

in  the  conditions  which  obtain  at  the  first  moments  of  contact 
with  the  cable,  can  generate  no  more  electricity  than  a  single 
cell  attached  to  the  same  conductor.  It  is  here  evident  that  uie 
fiwjts  arrived  at  by  Mr.  Clark,  so  far  from  being  a  cause  of  won- 
derment, are  but  what  the  circumstances  should  have  suggested, 
neither  do  they  call  for  a  noodification  of  CoulomVs  laws  of  in- 
duction, or  a  change  of  our  ideas  of  quantity  and  intensity,  as 
sug^ted  by  M.  Melloni;  much  less  do  they  indicate  that  a 
dimmution  of  the  size  of  the  battery  plates  would  hasten  the 
current  as  suggested  by  Mr.  Faraday.  When  a  battery  has  the 
circuit  open  we  conceive  that  the  terminal  plates  have  a  tension 
proportional  to  the  number  of  elements  in  the  train,  T=nE; 
and  as  the  whole  quantity  of  electricity  they  contain  will  be  the 
product  of  their  surfiswje  by  the  tension,  ^j=^TS^  it  is  evident 
that  when  the  battery  touches  any  inductive  surface  of  great 
extent,  such  as  that  of  the  insulation  of  the  cable,  Q  will  be 
divided  with  i%  and  as  /S^  compared  to  that  sur&ce  is  insimiifi- 
cant,  and  as  iS  is  constant,  T  will  fall  enormously,  as  has  been 
before  shown  for  another  purpose ;  now  when  the  terminals  oi 
a  compound  battery,  are  connected  with  a  stout  wire,  it  is  known 
that  tne  tension  falls  to  that  of  a  single  pair  of  plates,  it  is  there- 
fore evident  that  contact  of  the  battery,  with  a  large  indoctric 
surface,  is  equivalent  to  connecting  with  a  non-resisting  conduc- 
tor. In  this  state  of  the  battery  it  is  evident  that  the  electricity 
can  be  conveyed  into  the  conductor  only  as  fast  as  the  battery 
can  admit  of  the  diffusion  within,  or  bring  the  electricity  to  the 
terminals,  in  which  case,  as  has  before  been  shown,  many  pairs 
can  generate  no  more  electricity  than  a  single  pair,  and  conse- 
quently the  tension  will  be  below  the  maximum  of  a  single  pair. 
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in  proportion  to  the  smallness  of  the  plates.  Is  it  any  wonder 
that  with  the  feeble  tension  produced  under  such  circumstances, 
such  a  long  time  is  required  for  the  battery  to  charge  the  cable  ? 
For  the  sake  of  illustration  I  have  considered  r=0;  such  how- 
ever is  not  strictly  the  case,  the  wire  olBfers  some  resistance  and 
the  gutti  percha  offers  some  resistance  to  polarization,  the  ten- 
sion bf  the  terminal  plates  will  therefore  rise  in  proportion  to 
this  resistance  until  ultimately  it  reaches  the  maximum  tension 
due  to  the  number  of  electromotive  elements  in  the  train.  K 
we  consider  furthermore  that  with  any  finite  resistance  the 
tension  will  rise  in  proportion  to  the  decrease  in  the  value  of  Ry 
or  that  the  extreme  tensions  will  be  inversely  proportional  to 
the  internal  conduction  resistance  of  the  battery— or  if  in  the 

nE 
formula  - wr-  =  0  we  give  to  r  a  small  value  and  diminish  R  by 

enlarging  the  size  of  the  battery  plates,  so  as  ultimately  to  obtain 

nE 
^R^r  =m  Q — we  see  plainly  that  by  enlarging  the  number  of 

m 
electromotive  elements  in  the  battery,  and  at  the  same  time  in- 
creasing their  size,  any  required  effect  can  be  produced  on  the 
cable. 

From  all  the  above  it  is  evident  that  the  time  for  any  battery 
to  charge  a  Leyden  jar  will  be  in  a  certain  inverse  proportion  to 
the  size  of  the  battery  plates ;  the  charging  of  the  cable  is  simi- 
lar to  the  charging  of  the  jar,  excepting  that  it  is  complicated 
by  the  resistance  of  the  wire,  and  the  time  will  be  a  function  of 
the  internal  conduction  resistance  of  the  source  of  the  electricity. 
The  general  mathematical  considerations  must  apply  to  every 
electrical  action,  whether  it  be  produced  by  thermo-electricity, 
by  chemical  action,  by  magneto-electricity,  by  induction  coils,  or 
by  the  lightnings  from  the  clouds.  But  as  the  battery  is  the 
only  effective  source  of  electricity,  and  as  it  is  the  cheapest  also, 
reason  calls  for  the  construction  of  a  sufficient  battery,  for  work- 
ing the  cable  in  preference  to  all  secondary  contrivances. 

iJo  one  at  all  acquainted  with  the  subject  will  doubt  that  such 
an  immense  Leyden  jar  as  I  proposed  above  for  passing  our 
longitude  signals,  if  charged  to  a  high  intensity,  would  more 
than  all  other  things  be  fitted  for  affecting  the  cable.  If  the 
great  jar  were  not  discharged  in  charging  the  cable,  it  would 
continue  steadily  to  work  it  in  the  transmission  of  messages;  a 
jar  that  would  remain  thus  continually  charged  would  be  a  gen- 
erator of  electricit;^;  such  is  a  galvanic  battery,  and  by  increasing 
the  number  and  size  of  the  plates,  the  battery  is  made  into  such 
a  continuously  charged  jar  capable  of  producing  any  extent  of 
effect. 
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I  haye  not  considered  the  fact  that  by  the  resistance  of  the 
wire  of  the  cable,  and  the  reaction  of  the  parts  which  first  re- 
ceive the  static  charge,  the  flow  of  the  electricity  is  broken  up 
into  waves,  and  that  consequently  the  whole  of  the  insulation  of 
the  cable  does  not  perform  its  full  inductive  office  at  once.  I 
have  necessarily  been  confined  to  general  principles  and  admitted 
conditions  of  electrical  action,  the  deductions  however  are  the 
same  as  though  the  whole  inductive  surface  of  the  cable  were 
simxdtaneously  chai^ged,  for  the  degree  of  charge  given  to  the 
first  portion  determines  the  rapidity  with  which  the  successive 
portions  receive  their  charge. 

The  plan  I  propose  for  large  plates  or  an  electrical  reservoir 
has  advantages  also  for  the  discharge.  Already  it  has  been  pro- 
posed and  is  practised  I  believe  to  discharge  the  conductor  by 
making  contact  with  the  opposite  end  of  the  battery.  As  the 
plan  I  propose  offers  such  greatly  increased  electrical  conditions, 
It  will  correspondingly  decrease  the  time  of  discharge. 

I  have  no  doubt  that  you  will  at  once  coincide  with  me  in  the 
correctness  of  the  views  of  the  cause  of  the  slow  working  of  the 
cable.  I  think  you  have  previously  perceived  that  a  great  fall 
in  the  tension  must  take  place  at  the  moment  of  contact,  and  the 
consequent  importance  or  having  large  terminal  surfaces  to  hold 
a  sufficient  quantity  of  electricity  to  maintain  the  tension.  The 
expression  by  you  of  such  views  I  take  it  is  what  Dr.  Gould 
reters  to  in  his  report  on  the  telegraphic  operations  for  longitude. 

I  have  already  extended  this  letter  to  a  greater  length  than 
connderalion  for  your  valuable  time  would  justify ;  but  that  I 
may  succeed  in  presenting  the  correctness  of  my  views  on  this 
important  matter  of  the  Atlantic  telegraph  let  me  trespass  on 
you  for  a  minute  longer,  to  show  that  tnese  new  views  are  in 
&ct  old,  that  all  electricians  admowledge  them  in  their  writings, 
and  that  the  phenomenon  of  the  delay  of  the  current  is  amongst 
the  earliest  experiments  in  electricity. 

When  the  knob  of  a  DeLuc's  column  is  brought  into  contact 
with  a  gold  leaf  electroscope,  the  leaves  diverge.  K  while  the 
leaves  are  diverged  the  terminals  of  the  pile  are  brought  in  con- 
tact, one  with  the  inner  and  one  with  the  outer  coating  of  a 
Leyden  jar,  the  leaves  collapse,  and  the  jar  is  found  feeblv 
charged ;  if  the  pile  is  now  detached  firom  the  jar  the  leaves  will 
begin  gradually  to  diverge  again ;  if  however  the  pile  is  left  in 
connection  witn  the  jar  the  leaves  will  after  some  time  (several 
minutes)  diverge  again.  Now  the  time  between  the  collapse  of 
the  leaves  ana  their  regaining  their  divergence,  is  the  time 
required  for  charging  the  jar,  to  the  tension  due  the  pile : — ^that 
is,  it  is  the  time  required  for  that  generator  of  electricity  (the 
DeLuc's  pile)  to  generate  the  quantity  of  electricity  requirea  to 
charge  that  jar  to  the  tension  due  to  the  pile.    Not  a  single 
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electrician  I  suppose  could  be  found,  who  irould  question  the 
correctness  of  tms ;  all  will  admit  that  the  time  is  dependent  on 
the  ability  of  the  pile  to  generate  the  electricity,  and  the  extent 
of  the  inductrio  surface  (the  size  of  the  jar).  But  is  not  this 
phenomena  precisely  equivalent  to  the  charging  of  the  cable?  is 
the  DeLuc's  column  a  poorer  generator  in  proportion  to  the  sur- 
&ce  of  the  jar  than  an  ordinary  battery  is  in  proportion  to  the 
four  acres  of  cable  surface?  Every  electrician  who  would  have 
the  problem  of  diminishing  the  time  of  charging  the  jar  by  the 
column,  would  have  to  resort  to  methods  of  increasing  the  ac- 
tivity of  the  pile,  either  by  changing  the  nature  of  its  elements, 
or  increasing  their  surface ;  then  why  does  not  the  same  doctrine 
hold  good  in  regard  to  charging  that  big  jar,  the  Atlantic  cable? 

I  have  endeavored  to  demonstrate  that  submerged  telegraph 
lines  differ  from  the  land  lines  in  requiring  batteries  having  the 
plates  very  largey  because  the  electrical  condition  of  the  cable  at 
the  first  moments  of  contact  are  such  that  require  a  battery  capa- 
ble of  Aimishing  a  current  of  great  quantify  as  well  aa  great 
intensity.  I  have,  however,  ma(£  no  indication  of  the  precise 
size  or  number  of  plates  which  should  be  used  for  workmg  the 
Atlantic  cable,  or  any  other  submerged  conductor,  with  greatest 
speed.  The  limit  to  the  rapidity  of  working  must  be  determined 
by  the  conditions  for  carrying  off  the  heat  generated  in  the  con- 
duction by  the  passage  of  the  electric  current ;  and  as  the  quan- 
tity of  electricity  which  may  be  used  on  any  cable  without 
endangering  the  gutta  percha  insulation  by  the  heat  of  the  con- 
ductor can  be  ascertained  only  by  experiment,  it  is  by  this 
means  only,  that  the  best  size  and  number  of  plates  can  be  deter- 
mined for  working  with  the  greatest  speed  the  cable  will  admit  o£ 

In  the  passage  of  very  large  quantities  of  electricity  into  the 
cable  the  heating  effect  on  the  portion  nearer  to  the  battery  will 
be  considerable,  for  although  the  measure  of  the  heating  power 
of  the  current  is  the  conduction  resistance,  and  the  resistance  of 
the  current  is  destroyed  by  the  induction  "  masking^^  the  elec- 
tricity ;  yet  as  the  portions  of  the  cable  nearer  to  the  battery  ar« 
first  charged,  and  the  conductor,  after  the  dielectric  is  charged, 
resists  as  an  ordinary-  conductor,  it  is  evident  that  those  portions 
will  be  heated  by  the  current ;  yet  the  whole  quantity  of  heat 
produced  will  be  less  than  if  no  inductive  action  took  place. 
Considering  the  whole  quantity  of  heat  generated  by  the  oxyda- 
tion  of  a  given  quantity  of  zinc,  or  the  resistance  to  the  elec- 
tricity thereby  generated^  which  is  the  same  thing,  and  the 
greatness  of  the  surfSice  to  cany  off  that  heat,  it  is  easy  to  foresee 
that  a  very  large  quantity*  of  electricity  might  be  used  on  the 

♦  While  a  quantity  of  electricity  even  insufficient  to  charge  the  whole  cable  miglit 
rupture  it  if  in  a  state  of  very  great  tension,  yet  no  danger  of  this  need  be  appre- 
hended from  any  quantity  of  electncity  obtained  from  any  eaaily  attaittUe  Dumber 
of  Yoltaic  elements. 
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Able  iritiiout  endangeriBg  it^.and  coMeqtwiitly  a  high  speed  in 
transmission  obtained.  For  a  first  trial  on  the  Atlantic  cable  I 
wouM  use  a  Smee  battery  of  about  500  pairs  of  plates,  each 
having  20  square  feet  of  surface ;  yet  it  may  be  fbund  on  trid 
Aat  plates  of  much  larger  size  may  be  required. 

Although  the  present  cable  may  be  incapable  of  working  with 
a  satis&ctory  degree  of  certainty  and  rapidity,  even  with  the 
best  ^ectricsJ  management,  yet  mis  would  not  demonstrate  that 
there  cannot  be  a  satisfactory  electrical  communication  across 
the  Atlantia  Certainly  I  will  be  justified  in  saying  that  the 
present  state  of  the  engineering  art  and  the  experience  already 
obtained  in  laying  sumnarine  conductors^  can  lay  down  a  new 
cable  capable  of  transmitting  100  letters  per  minute,  if  it  is  con- 
stmcted  and  worked  in  full  regard  to  the  principles  of  electricity. 


Abt.  XVni. — On  the  Variatton  of  the  Magnetic  Noedh  at  Hvdson^ 
Ohio;  by  Elias  Loomis,  Prof^sor  of  Mathematics  and  Natu* 
ral  Philosophy  in  the  University  of  the  City  of  New  York. 


DxTBiNG  my  residence  at  ^^H|LOhio,  between  the  years 
1837  and  1844, 1  made  repeate^^^ftvations  for  the  purpose  of 
determining  the  variation  of  t^^^Hietic  needle.  Ijurin^  the 
summer  of  1849,  while  employSBHWetermining  the  longitude 
of  Hudson  by  telegraphic  comparisons  with  Philadelphia,  I  re- 
peated my  observations  for  the  variation ;  and  Prof.  C.  A.  Young, 
of  Western  Reserve  College,  has  put  into  my  hands  a  very  com- 
plete series  of  observations  made  by  himself  during  the  past 
summer.  All  these  observations  were  made  with  a  variation 
compass  by  Gambey  of  Paris,  having  a  needle  about  18  inches 
long,  supj)orted  by  fibres  of  untwi^d  silk,  and  resting  in  a 
stirrup  which  admits  of  easy  reversal.  It  is  now  proposed  to 
compare  these  observations  for  the  purpose  of  determining  the 
annual  diange  of  the  variation.  As  these  observations  were 
made  at  different  hours  of  the  day,  it  is  necessary  to  apply  a  cor- 
rection to  reduce  each  result  to  the  mean  variation  of  tne  month 
of  observation.  As  the  observations  required  for  this  purpose 
have  never  been  made  at  Hudson,  or  at  any  place  in  its  imme- 
diate vicinity,  we  must  rely  upon  observations  made  at  a  consid- 
erable distance.  The  nearest  station  at  which  such  observations 
have  been  made  is  Toronto,  which  is  north  of  the  parallel  of 
Hudson.  On  the  southern  side  we  have  observations  both  at 
Philadelphia  and  "Washington.  I  have  preferred  the  latter,  since 
Washington  is  nearer  to  Hudson  than  Philadelphia;   and  the 

Parallel  of  Hudson  is  exactly  midway  between  tne  latitudes  of 
'oronto  and  Washington. 
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The  following  table  shows  for  six  months  of  the  year,  the 
quantity  by  which  the  variation  at  the  hour  named  in  column 
first,  differs  firom  the  mean  variation  for  the  month  at  Toronto. 
The  table  is  derived  from  five  years  observations  between  1843 
and  1848,  and  is  copied  from  page  90,  vol.  iii,  of  the  Toronto 
observations. 


Dmrnal  change  of  the  Ifagnetk 

Variatwn  at  Toronto. 

Hour. 

April 

Maj. 

Jue. 

inks. 

AomM. 

Sepc 

8  a.m. 

^•96  E. 

5-82  E. 

6-20  E. 

6'*26E. 

6^E. 

4-60  £. 

9     " 

396E. 

418  E. 

4T2E. 

4-86  E. 

4-76  E. 

3K)0E. 

10    •• 

1-30  E. 

0-64  E. 

1-78  E. 

1-78  E. 

0^54  E. 

056  E. 

n   - 

8-08W. 

8^W. 

2<»W. 

176  W. 

312W. 

370W. 

noon. 

4-54  W. 

5-24  W. 

4-72  W. 

4-24  W. 

6^W. 

6-26  W. 

IP.M. 

5-98  W. 

M8W. 

6-20  W. 

s-sew. 

7-22  W. 

6-38  W. 

%    •« 

5-84  W. 

610  W. 

6-26  W. 

Jr96W. 

6-52  W. 

5-40  W. 

3    - 

4-98  W. 

4-84  W. 

5-26  W. 

512  W. 

5<HW. 

3-36  W. 

4    ** 

330W. 

3-12  W. 

3-76  W. 

3^W. 

2-74  W. 

116  W. 

5    " 

1-66  W. 

1-26W. 

1-68  W. 

1-86  W. 

1-02  W. 

0-42  W. 

6    •• 

0-80  W. 

0-44  W. 

oe2W. 

0-70  W. 

0-18  W. 

0  12  E. 

7    " 

0-32  W. 

0«W. 

0-28  W. 

0-36  W. 

0-18  W. 

0K)6W. 

8    •* 

0-44  E. 

0-18  W. 

0-32  W. 

O^W. 

0-10  w. 

0-24  E. 

The  following  table  shows 
by  which  the  variation  at  th 
firom  the  mean  variation  ^ 
derived  from  two  years  o] 
deduced  firom  the  table  on 
vations. 
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the  same  months  the  quantity 
'>  named  in  column  first,  differs 
month  at  Washington.  It  is 
ons  from  1840  to  1842,  and  is 
26  of  Gilliss'  Magnetical  Obser* 


Diurnal  change  of  the  Mdgnetie  VaritUionat 

Hoac 

AprU. 

Mtj. 

Jmw. 

Julj. 

Aifust 

Sept. 

Am 

0  12  ▲.  M . 

0-97  E. 

0'-65E. 

0-67  E. 

0-'96E. 

0-'82E. 

t^58E. 

212    " 

1-81  E. 

0-93  E. 

0-39  E. 

116  E. 

0-99  E. 

1-02  E. 

4  12    " 

2-42  E. 

1-33  B.    , 

1-27  B. 

1-57  E. 

1-26  E. 

1-47  E. 

6  12    " 

2-75  E. 

3^E.    ^ 

4-09  E. 

3-58  E. 

4-03  E. 

3H)5E. 

8  12    '• 

321  E. 

3-97  R 

4-72  K 

4*56  E. 

5-30  E. 

3-91  E. 

1012    " 

1-04  E. 

0-28  W. 

0*19  E. 

O^E. 

0*59  W. 

0-37  W. 

0  12  F.  M. 

337W. 

3-80  W. 

3-88  W. 

386W. 

5^W. 

4-84  W. 

212    ♦« 

512  W. 

4-60  W. 

4-80  W. 

5  81 W. 

5  51W. 

4-52  W. 

4  12    •» 

3-26  W. 

245  W. 

3-86  W. 

341W. 

265W. 

151W. 

612    «» 

1-69  W. 

048W. 

O^W. 

119  W. 

0-70  W. 

0-54  W. 

812    " 

OOIW. 

0-64  E. 

0-80  E. 

1-01 W. 

127E. 

1-22  E. 

1012    »• 

1-25  E. 

0-45  E. 

0*48  E. 

1-03  E. 

1-75  E. 

0*54  E. 

The  following  table  shows  the  observations  of  the  magnetic 
variation  at  Hudson.  Column  first  shows  the  day  of  the  month 
and  year ;  column  second  the  hour  of  observation ;  column  third 
the  observed  variation ;  column  fourth  the  correction  applied  to 
reduce  the  observation  to  the  mean  for  the  month ;  and  column 
fifth  shows  the  variation  thus  corrected.  The  correction  is  ob- 
tained by  taking  the  mean  of  the  numbers  furnished  by  tiia 
Washington  and  Toronto  observations. 
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ObiervatUma 

Dau. 

Hour. 

Variation 
obaerred. 

Correction. 

Variation 
corrected. 

1839  April  15. 

hm 

3  30  p.  M. 

5f96E. 

+4-02 

55-'98  E. 

1840  Aprti  13. 

1841  May  18. 

940  A.M. 

58-87 

-1-88 

51-99 

6  51  p.  M. 

48-80 

-H)-18 

48-98 

1842  May  12. 

243  p.  M 

49-23 

+4-60 

53-83 

-     8ept.aO. 

10  57  a.m. 

4335 

4«-76 

4611 

1843  June  17. 

423p.m. 

3887 

•f304 

4191 

"     Sept  19. 

8  2a.m. 

47-65 

-4-29 

43  36 

1844  Jooe  8. 

4     IP.M. 

3820 

+3-61 

41-81 

1849  July  24. 

5  14  p.  M. 

30-04 

•fl-93 

31-97 

1858  July  22. 

1140  a.m. 

9-37 

-f3-03 

12-40 

••     July  26. 

6  12  p.  M. 

11-47 

-fO-91 

1238 

"     July  28. 

4     IP.  M. 

5-61 

+3-59 

920 

*•     Aug,  4. 

0   6  P.M. 

930 

-f5-73 

1503 

•*     Aug.  9. 

6  10  p.  M. 

10-58 

+0-43 

1101 

-     Aug.  16. 

1137  a.m. 

4-25 

+452 

8-77 

-     Aug.  17. 

5  55  p.  M. 

9-50 

+061 

1011 

"     Sepl.l. 

2  32  P.  M. 

9-52 

+404 

13-56 

In  order  to  deduce  from  these  observations  the  most  probable 
result,  let  us  put  d  for  the  mean  variation  Jan.  1,  1839,  and  a 
far  the  annual  motion.  Then  if  we  regard  the  observations  of 
any  one  year  as  forming  a  single  observation,  we  shall  have  the 
following  eight  equations  of  condition. 

^+     0-286  A  =     66'-98       11        d  + 

d  -I-     1-279  A  =     61  -99       IJ^  + 

^+     2*376  A  =     48*98      ^B[  + 

9  +     3*638  A  =     49  -97       Wm  + 

Solving  these  equations  by  the  method  of  least  squares,  w© 
obtain  d  =  55'*213,  which  is  the  mean  value  of  the  variation  for 
Jan.  1, 1889 ;  and  Ar=:— 2'-2416 ;  that  is,  the  easterly  variation  is 
diminishing  at  the  rate  of  2^  minutes  in  a  year.  We  also  con- 
clude that  the  line  of  no  variation  will  pass  through  Hudson 
sometime  during  the  year  186S. 


4*686  A  = 

6*433  A  = 

10*668  A  = 

19-698  A  = 


42'-68 
41-81 
31-97 
11-66 


Abt.  XIX. — On  ihe  Dynamics  of  Ocean  Currents;    by  Lieut. 
E.  B.  Hunt,  Corps  of  Engineers,  U.  S.  A. 

(Read  before  the  American  Aflaociation,  at  the  Baltimore  Meetiag,  May,  1867.) 

It  can  scarcely  be  denied  that  the  state  of  our  knowledge  of 
ocean  currents  is  any  thing  but  satisfectory.  Not  only  are  we  to 
a  very  great  extent  ignorant  of  the  precise  state  of  the  facts,  but 
we  are  also  deficient  in  the  theoretical  exposition  of  those  already 
known.  We  can  easily  explain  our  lack  of  precise  knowledge 
of  fects  by  reference  to  the  circumstances.  The  vast  oceanic 
areas  can  be  observed  only  by  persons  engaged  in  navigation, 
who  are  mostly  unfurnished  with  proper  means  for  correct  deter- 
minations, and  who  lack  that  special  training  which  is  a  prime 
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essential  for  good  observations.  The  fects  to  be  observed  are 
also  of  a  character  so  complex  and  elusive,  are  so  subject  to 
fluctuation  in  a  given  locality,  and  are  involved  in  movements 
of  air  and  water  of  so  vast  compass,  that  we  cannot  hope  for 

Precision  of  knowledge  by  the  use  of  means  now  in  operation, 
'he  single  fact  that  most  observations  are  made  on  the  water 
surface  while  the  ocean  depths  are  of  vital  efficju^  in  shaping  all 
marine  phenomena,  gives  a  character  of  signal  incompleteness  to 
those  observations  wnich  have  been  mainly  instrumental  in  fix- 
ing the  received  notions  on  the  system  of  oceanic  circulation. 
It  is  a  fit  subject  of  regret  that  the  discussion  of  ocean  move- 
ments has  been  so  rarely  attempted  by  those  whose  previous 
training  in  mathematical  or  mechanical  science  would  have  been 
a  sufficient  guaranty  and  preventive  against  the  wild  and  illogi- 
cal rhapsodies  of  tneorists  who  have  run  riot  over  the  broad 
domain  of  the  physics  of  the  sea. 

With  a  view  to  apprehending  the  mechanical  elements  of  this 
problem  of  ocean  currents,  let  us  first  suppose  a  terrestrial  sphere, 
which  has  assumed  the  equilibrium  condition,  resulting  froia 
gravitation,  diurnal  rotation,  a  solid  nucleus  and  a  homogeneous 
water  envelope  unbroken  by  land.  This  water  stratum  would 
shape  itself  so  that  its  bounding  surfiewje  would  be  a  strictly 
mathematical  level  surface.  ^U^vel  surface  of  this  nature  may 
be  defined  as  one  which  isJH^ach  point  perpendicular  to  the 
resultant  of  all  the  fi^rces  Ifflng  on  the  individual  molecules 
situated  in  that  surfiioe.  In  this  case  it  would  be  a  continuous 
oblate  spheroid  to  which  the  resultant  of  gravity  and  centrifugal 
fi>rce  would  be  everywhere  nonnal.  If  to  this  we  add  those 
diurnal  disturbances  of  the  normal  level  due  to  the  irregularities 
of  solar  and  lunar  attraction  during  the  earth's  rotation,  we 
obtain  the  tidal  waves  which  appear  as  perturbations  of  the 
normal  leveL  If  the  continental  masses  be  supposed  to  be 
elevated,  we  have  a  slightly  modified  normal  level  surfiw^e  for 
the  ocean ;  but  one,  which  once  determined  becomes  the  proper 
standard  of  reference  for  all  oceanic  perturbations,  to  whatever 
cause  due.  This  surface  is  everywhere  the  true  bounding  surface, 
and  cuts  the  resultant  of  gravity  and  centrifugal  action  for  the 
earth  asitisy  perpendicularly  at  each  point  of  the  surfiewe,  and  is 
entirely  continuous,  though  no  more  truly  spheroidal.  This  is 
the  normal  ocean  level,  and  it  is  a  useful  surface  of  reference  fi^r 
all  vertical  ocean  movements  or  perturbations.  If  we  now  sup- 
pose the  homogeneous  earth  without  continents  subjected  to  the 
heating  action  of  the  sun's  rays,  the  result  will  be  that  the  equa- 
tor wiU  become  a  line  of  maximum  heating,  from  which  to  the 
?>les  there  will  be  a  progressive  diminution  of  heat  absorption, 
his  would  cause  an  expansion  of  the  heated  waters  which  would 
thus  rise  above  the  normal  level  surface  by  an  amount  equal  to 
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tbe  ezpasmcm  at  each  point  Thus  from  the  pole  to  the  equator 
a  spheroidal  menificns  woiQd  be  spread  equal  to  the  ocean  expan- 
sion under  the  solar  heaL  It  is  a  remarkable  feature  that  the 
heating  leaves  each  vertical  ocean  column  of  its  original  weight, 
and  there  is  thus  a  perfect  mechanical  equilibrium  between  these 
oolunma  considered  as  joined  by  their  interior  bases.  Thus  con- 
sidering the  grand  ocean  masses,  there  is  no  disturbance  of  static 
stability  firom  the  heating  agency  of  the  sun,  hence  there  is  no 
formation  of  massive  currents  due  to  this  cause. 

If  now  we  regard  the  heated  ocean  in  its  hydrodynamic  aspect, 
we  find  diat  uie  bounding  sur&ce  having  everywhere  a  dope 
toward  the  pole  exceeding  that  of  the  normal  level  surface,  there 
remains  an  unresisted  sur&ce  tendency  towards  the  pole  which 
primarilv  tends  to  jHPoduce  a  superficisi  flow  from  the  equator 
polewards.  This  gives  manif^y  but  a  slight  disturbance  of 
normal  level,  amounting  in  the  meridian  quadrant  only  to  the 
vertical  expansion  at  the  equator,  and  being  diffused  over  the 
entiTe  quacurant.  It  is  extremely  doubt&l  if  this  would  suffice 
to  overcome  the  passive  resistances  and  produce  an  actual  sur&ce 
overflow.  I^  however,  a  current  were  once  established  by  any 
other  agency,  such  as  the  wind,  the  equatorial  heating  would 
constantly  operate  to  maintain  this  current.  The  heated  waters 
would  ccmstantly  be  lifted  as  a  floating  mass  on  the  colder  waters 
which^  pushing  on  the  lighter  equatorial  mass  at  its  base,  woiQd 
come  in  to  replace  any  deficiency  of  mass  due  to  the  superficial 
outflow.  Taking  the  &cfts  as  they  are,  we  find  in  the  trade-windi 
and  the  refiistance  of  the  continents^  two  causes  fuU^  adequate 
to  break  up  the  static  equilibrium  referred  to,  and  obviously  giv- 
ing the  precise  direction  to  the  outflow  which  it  actually  mts. 
Thus  while  the  type  of  action  induced  by  the  solar  heating  power 
considered  along  the  meridian  is  surface  outflow  and  deep  inflow, 
the  perennial  trades  determine  this  circulation  along  a  different 
and  oonstant  route,  fixed  first  by  continental  obstructions,  ajid 
essentially  modified  in  direction  by  the  earth's  rotation. 

As  the  equatorial  evaporation  greatly  exceeds  the  correspond- 
iBg  rain  Ml,  this  operates  to  counteract  in  part  the  regular  out* 
fl^  by  diminishing  the  quantity  of  water  to  be  discharged  oo 
account  of  expansion  due  to  heating.  This  would  also  increase 
the  saltness  and  specific  gravity  of  tbe  equatorial  waters,  and  to 
that  extent  would  bring  their  actual  surface  into  close  accordance 
with  the  normal  level.  It  is  clear  that  this  saltness  could  not 
£iilly  compensate  for  the  expansion  by  heating,  or  we  should 
have  the  surfiu^  reduced  to  the  normal  level,  when  all  would 
either  be  in  stable  equilibrium,,  or  below  it  when  the  currents 
would  be  reversed 

It  thus  appears  that  the  expansion  due  to  equatorial  heats  in* 
dues  a  siperficial  deorangemMit  tending  to  an  outfiow  towards 


Digitized  by  VjOOQ IC 


172        E.  B.  Hunt  on  the  Dynamict  of  Ocean  Cvrrentt. 

the  poles,  which  by  the  trade  winds  and  continents  is  determined 
along  a  single  line  of  deboxiche.  This  gives  a  discharge  with  fiur 
less  frictional  resistance  than  a  direct  meridional  oufflow  would 
encounter,  as  this  would  involve  a  polar  set  for  the  entire  ocean 
surface. 

Accepting  the  well-detennined  trade-winds  and  the  equatorial 
current  as  certain  facts,  we  shall  find  that  the  vast  surfEice  sheet 
of  water  which  has  a  westerly  set  under  the  trades,  having  ac- 
quired a  very  considerable  velocity,  becomes  the  representative 
of  a  vast  amount  of  living  force.  When  by  impact  against  west- 
em  barriers  this  vast  sheet  of  water  undergoes  inflection  to  the 
north  or  south,  it  still  retains  the  greater  portion  of  its  living 
force,  and  will  continue  to  do  so  until  this  is  wholly  expended 
in  overcoming  resistances.  If  now  we  bear  in  mind  that  the 
wide  equatorial  sheet  is  by  this  deflection  consolidated  into  a 
compact  current  of  deep  section,  and  also  that  the  resistance  per 
mile  is  proportionate  to  the  length  of  the  line  of  frictional  resist- 
ance in  a  cross  section,  we  shall  see  that  the  currents  turn 
towards  the  poles  with  their  forward  impulse  almost  unabated, 
and  with  the  resistances  greatly  reduced.  We  ought,  therefore, 
to  expect  that  the  inertia  of  this  vast  moving  mass  would  suffice 
to  carry  it  on  with  a  mean  velocity,  slowly  abating,  to  the  polar 
regions.  So  soon  as  the  progress  of  the  current  gives  it  an 
increasing  latitude,  the  efi^ct  of  the  diminishing  parallels  in 
giving  an  eastward  trend  would  show  itself;  and,  combined  with 
tne  forward  projectile  motion  of  the  mass  of  waters,  would  de- 
termine the  route  of  the  current,  governed,  of  course,  by  solid 
opposing  masses  of  continents,  islands,  and  shoals. 

Keaching  the  artic  neighborhood,  this  current  would  fell  in 
with  the  tendency  to  restore  to  the  equatorial  region  the  waters 
withdrawn  by  outflow,  which  thus  leave  a  deficiency  of  static 
mass  in  that  region.  Its  forward  force  not  yet  expended,  would 
bring  it  into  the  equatorial  flow  only  after  a  long  arctic  sweep. 
Then  bordered  in  by  the  eastern  occean  coasts,  it  circles  on  to 
the  equatorial  belt,  tiiere  to  start  the  repetition  of  its  coarse 
either  directly,  or  by  proxy,  if,  entering  at  great  depths,  it  serve 
only  to  lift  higher  portions  above  the  normal  level.  We  have 
thus  a  continuous  circuit  in  which  the  water  whirls  under  the 
primary  impulse  derived  in  the  equatorial  regions,  an  outflow 
due  to  heating  and  the  direct  propulsion  of  the  trade- winds. 
The  primary  order  of  circulation  is  m  two  currents,  the  upper 
runnmg  polewards,  and  the  under  firom  the  poles  to  the  equator. 
This  order  is  entirely  modified  by  the  action  of  the  trades,  and 
becomes  essentially  a  horizontal  circulation,  the  propelling  action 
of  these  perennial  winds,  conspiring  with  the  outflowing  decliv- 
ity to  determine  an  immense  movement,  of  which  the  living 
force  imparted  in  the  eq^uatorial  region  suffioee  to  carry  on  the 
circuit  in  full  and  endurmg  activity. 
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This  oonsideration  of  the  effect  of  inertia  in  storing  the  living 
force  of  this  immense  equatorial  current,  and  thus  enabling  it  to 
sweep  through  the  cycles  of  the  seas,  has  not  been  duly  consid- 
ered. These  currents,  in  such  a  place  as  Florida  Straits,  move 
in  a  closed  channel,  and  are  subject  to  the  hydrodynamic  rules 
for  this  case.  The  gradual  changes  of  direction  and  velocity 
there  imposed,  produce  less  absolute  resistance  than  is  generally 
imagined,  by  reason  of  the  great  mass  of  waters  relative  to  the 
area  of  fiictional  sur&ces. 

The  problem  of  ocean  currents  is  of  very  great  complexity, 
not  only  on  account  of  the  difficult  hydrodynamic  questions  in- 
volved, but  because  the  effect  of  the  winds  on  the  ocean  surfece 
can  scarcely  be  subjected  to  estimation.  The  permanent  eleva- 
tion of  the  equatorial  waters  above  the  normal  level  traced  from 
the  pole,  might  be  approximately  determined  by  knowing  the 
mean  equatorial  ocean  temperature  at  all  depths,  and  the  same 
from  point  to  point  towards  the  poles,  accompanied  with  observa- 
tions on  the  corresponding  saltness.  Were  there  a  considerable 
deficiency  of  weignt  in  the  vertical  equatorial  column,  relative 
to  an  arctic  one,  connected  by  their  bases  at  the  same  deep  level, 
this  would  at  once  generate  a  corresponding  wave  towards  the 
equator.  As  we  may  be  sure  that  the  equatorial  mean  ocean 
temperature  exceeds  the  artic  mean  temperature,  we  must  con- 
cede some  elevation  above  the  true  normal  level  throughout 
all  the  warmer  latitudes,  but  any  attempt  to  definitely  fix  its 
amount,  would  be  very  rash  in  the  present  state  of  our  knowl- 
edge. 

There  are  numerous  secondary  points  which  might  enter  this 
discussion,  but  which  need  not  now  be  considered.  I  will  notice 
a  sliffht  oceanic  oscillation  which  is  practically  unimportant;  but 
which  I  believe  has  not  before  been  noticed.  The  sun  in  its 
daily  round  must  heat  the  waters  of  the  sea,  at  a  given  locality, 
in  such  a  manner  that  there  shall  be  a  daily  maximum  and  mini- 
mum sea  temperature  due  to  absorption  and  radiation  combined. 
This  must  give  a  maximum  and  minimum  of  expansion,  or  a 
species  of  tidal  wave  would  follow  the  sun,  which  might  well  be 
odled  the  heliothermal  tide.  It  would  clearly  be  too  minute  for 
separate  observation,  and  though  curious,  cannot  be  important. 

Another  circumstance  is  worth  notice  here.  A  forward  cur- 
rent in  the  sea  has  a  distinct  bounding  surfece  on  which  it  en- 
counters a  fiictional  resistance.  The  mode  in  which  this  resist- 
ance is  expended  is  by  a  constant  dragging  into  the  forward 
movement  parts  of  the  layer  of  water  making  the  boundary  of 
the  current  Thus  if  a  current  be  moving  through  a  sea  other- 
wise tranquil,  it  will  by  this  lateral  dragging  carry  forward  such 
a  volume  of  water  in  addition  to  its  own  proper  mass,  that  a 
counter-current  must  set  in  to  restore  the  level.    This  is,  I  sup- 
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pose,  the  explanation  of  some  of  the  counter  currents  which 
exist  along  the  great  oceanic  currents,  as  also  of  the  eddy  cur- 
rents of  rivers.  These  too  imperfect  generalizations  may  do 
something  towards  making  the  system  of  ocean  currents  more 
comprehensible.  So  great  a  subject  needs  treatment  far  differ- 
ent from  what  it  has  vet  received,  and  first  of  all  the  essential 
facts  should  be  more  clearly  established.  Unfortunately  this  can 
result  only  fi:om  long,  well  organized,  and  costly  operations  for 
this  express  purpose.  We  must  be  content  to  do  our  several 
small  parts  patiently,  hoping  for  more  light  in  the  future. 


Art.  XX. — Report  on  Dupont^s  Artesian  Well  at  LouisvtHej  Ky,; 
by  J.  Lawrence  Smith,  M.D.,  Prof.  Chem.  University  of 
iouisville. 

This  work  was  commenced  in  April,  1857,  from  the  bottom 
of  a  well  that  had  a  depth  of  20  feet,  the  boring  tools  employed 
made  a  hole  5  inches  in  diameter  to  the  depth  of  76  feet  from 
the  surface ;  the  boring  was  now  reduced  to  8  inches,  and  thus 
continued  to  the  bottom  of  the  well.  The  depth  of  well  is  2086 
feet ;  flow  of  water  330,000  gallons  in  24  hours ;  rise  above  the 
surface  170  feet. 

The  rock  struck,  which  geologically  belongs  to  the  Devonian 
series,  is  for  38  feet  shell  limestone ;  then  ibr  40  feet  coralline 
limestone ;  at  which  depth  the  Upper  Silurian  is  reached.  With- 
out being  able  to  make  out  witn  any  degree  of  certainty,  tiie 
amount  of  Upper  Silurian  passed  through,  we  suppose  it  to  be 
over  1200  feet.  At  the  depth  of  1600  feet  a  sandstone  was 
reached,  doubtless  of  the  Lower  Silurian,  and  97  feet  deeper  was 
encountered  the  first  stream  of  water  which  reached  the  surface. 
This  flowed  out  abundantljr  and  with  much  force.  The  quantity 
not  being  sufficient,  the  boring  was  continued.  After  this,  it  was 
unnecessary  to  use  the  bucket  to  take  out  the  material  detached 
by  the  borer,  the  force  of  the  water  bringing  up  the  firagments 
very  readily.  The  water  increased  in  quantity  m  going  deeper, 
the  increase  being  more  marked  at  1879  feet,  and  still  more  at 
1900  feet,  where  pieces  of  rock  weighing  an  ounce  or  two  came 
up  with  the  water.  The  water  increased  every  ten  or  twenty 
feet  to  the  depth  of  2036  feet ;  here  a  very  hard  magnesian  lime- 
stone was  encountered  6  feet  in  thickness.  After  which  the 
sandstone  reappeared,  and  for  the  next  50  feet  there  was  no 
increase  of  water. 

The  following  table  exhibits  the  series  of  rock  as  far  as  it  is 
possible  to  make  it  out  by  the  fine  fragments  taken  out  at  differ- 
ent depths,  beginning  at  the  top : 
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76  feet,  sand  and  gravel. 

100  fec^  tolerably  pure  limestone,  witH  fragments  of  fossils. 

12  feet,  soft  limestone  mixed  with  clay. 

62  feet,  tolerably  pure  limestone  mixed  with  fossils. 

6  feet,  limestone  with  ferruginous  clay. 

81  feet,  gray  limestone. 

167  feet,  limestone  mixed  with  day. 

149  feet,  tolerably  pure  limestone  with  many  portions  quite  white. 

13  feet,  day  shale  with  little  calcareous  matter. 
207  feet,  limestone  with  a  little  blue  day  shale. 
38  feet,  same,  little  darker  and  more  shale. 

Next  04  feet,  pure,  very  white  limestone  with  fossil  alternating  with  very 
dark  limestone,  color  probably  from  organic  matter,  with  some  dark  shale. 
26  feet,  shaly  limestone. 

40  feet,  Tery  light  and  hard  pure  limestone. 
1  foot,  white  clay. 

646  feet,  gray  limestone,  alternating  hard  and  sofi. 

41  feet,  sand  rock — ^white. 

4  feet,  same,  very  fine  and  hard,  with  little  limestone. 

60  feet,  same,  with  more  lime. 

72  feet,  same,  less  limestone. 

308  feet,  same  sandstone  with  but  little  lime. 

6  feet,  magnesian  limestone,  very  hard. 

60  feet,  sandstone  again. 

At  the  urgent  request  of  many  citizens  of  Louisville,  the 
boring  was  now  stopped  to  give  a  fair  test  of  the  medical  virtues 
of  the  water  that  was  pouring  forth  at  the  rate  of  2S0  gallons 
per  minute,  or  about  830,000  gallons  in  24  hours.  The  water, 
By  its  own  pressure,  rises  in  pipes  170  feet  above  the  surfece. 

The  boring  was  accomplishea  in  sixteen  months,  and  the  depth 
reached  is  2,086  feet  In  order  to  conduct  the  water  to  the  sur- 
face and  prevent  its  passing  off  into  the  gravel  beds  below,  a 
tube  five  inches  in  diameter  leads  from  the  surface  to  the  rock,  a 
depth  of  seventy-six  feet,  into  which  it  is  driven  with  a  collar  of 
vulcanized  gum  elastic  around  it  No  tubing  is  found  necessary 
for  any  other  part  of  the  boring. 

When  the  size  of  the  bore  (three  inches  in  diameter)  and  its 
depth  are  considered,  the  flow  of  water  from  the  well  is  un- 
equalled by  any  other  artesian  well  yet  constructed  that  flows 
above  the  surface,  for,  although  the  Grenelle  well  at  Paris  dehv- 
ers  600,000  gallons  in  twenty -four  hours,  it  has  at  the  bottom  an 
area  six  times  as  great  as  the  Dupont  well,  and  a  few  hundred 
feet  up  seven  times  as  great.  A  corresponding  diameter  to 
Dupont's  well  would,  according  to  just  and  reasonable  calcula- 
tions, furnish  about  2,000,000  gallons  in  twenty-four  hours ;  also 
the  elevation  of  the  water  above  the  surface  is  creater  than  that 
of  any  odier  artesian  well,  and  it  is  only  exceeded  in  depth  by 
the  St  Louis  well,  and  that  to  an  extent  of  113  feet 
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The  water  comes  out  with  considerable  force  from  the  five-inch 
opening,  and  a  heavy  body  thrown  into  the  mouth  of  the  well  is 
rejected  almost  as  readily  as  a  piece^  of  pine  wood.  By  an  ap- 
proximate calculation,  its  mechanical  force  is  equal  to  that  of  a 
steam  engine  with  cvlinder  10  by  18  inches,  under  50  fcs.  pres- 
sure, with  a  speed  of  55  revolutions  per  minute,  a  force  rated  at 
about  10  horse  power.  The  top  of  the  well  is  now  closed,  and 
the  water  conducted  about  30  feet  to  a  basin  with  a  large  jet 
d'eau  on  the  centre,  from  which  there  is  a  central  jet  of  water 
40  feet  in  height,  with  a  Jarge  water  pipe,  fix)m  which  the  water 
passes  in  the  form  of  a  she«3l  When  the  whole  force  of  water 
IS  allowed  to  expend  itself  on  the  central  jet,  it  is  projected  to 
the  height  of  from  90  to  100  feet,  settling  down  to  a  steady  flow 
of  a  stream  60  feet  high. . 

Temperature  of  the  Water. — ^The  water,  as  it  flows  from  the 
top  of  the  well  has  a  constant  temperature  of  76J*^  F.,  and  is 
not  affected  either  by  the  heat  of  summer  or  the  cold  of  winter. 
The  temperature  at  the  bottom  of  the  well  is  several  degrees 
higher  than  this,  as  ascertained  by  sinking  a  Walferdin's  regis- 
tering thermometer  to  the  bottom,  whicn  indicated  82^**  F. 
Taking  as  correct  data  that  the  point  of  constant  temperature 
below  the  surface  of  Louisville  is  the  same  as  at  Paris,  namely, 
63°  F.,  at  90  feet  below  the  surface,  we  have  an  increase  of  1®  of 
temperature  for  every  67  feet  below  that  point.  The  increase  in 
Pans  is  V  for  every  61fVtli  feet. ,  The  temperature  of  the  water 
is  sufficient  for  comfortable  bathing  during  most  of  the  year,  a 
circumstance  that  will  be  of  considerable  importance,  if  it  ever 
be  turned  to  the  use  of  baths.  The  reason  of  the  difference  of 
6**  between  the  water  at  the  bottom  of  the  well  and  at  the  top  is, 
that  the  iron  pipe  leading  fix>m  the  surface  to  the  rock  passes 
through  a  stratum  of  water  60  feet  thick,  having  a  temperature 
of  57^ 

The  Source  of  the  Water. — ^The  question  naturally  arises,  if  the 
vein  of  water  supplying  this  well  has  a  connection  with  some 
distant  source  higher  than  the  surface  of  Louisville,  where  is 
that  source?  From  all  that  we  have  been  able  to  learn  of  the 
geology  of  this  county,  taking  Louisville  as  a  center,  the  first 
rocks  encountered  corresponding  to  the  sandstone  (in  which  the 
water  of  the  artesian  well  was  struck)  are  in  Mercer,  Jessamine, 
and  Qurrard  counties,  near  Dix  Creek,  to  the  east  of  Harrods- 
burg.  The  rocks  there  are  said  to  be  cavernous  and  water-bear- 
ing. The  elevation  is  about  500  feet  greater  than  Louisville,  and 
about  75  miles  in  a  straight  line  from  this  city. 

This  being  the  most  probable  source  of  the  water,  from  whence 
come  its  mineral  constituents?  These  are  obtained  fix)m  the 
rocks  through  which  it  percolates  in  its  way  from  its  source  to 
the  point  below  Louisville,  where  it  has  been  tapped,  and  where 
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it  will  doubtless  flow  in  undiminislied  quantity  for  centuries  to 
oome,  as  wells  having  such  deep  sources  as  this,  are  usually 
inexhaustible. 

Nature  of  the  Water. — The  water  is  perfectly  limpid,  with  a 
temDerature  as  already  stated  of  76^*",  which  wiU  be  invariable 
all  the  year  round, 

Ite  specific  gravity  is  1*0118.  The  solid  contents  left  on  evap- 
orating one  toine  gallon  to  dryness  are  916^  grains,  furnishing 
on  analysis: 


Gnini. 

Chlorid  of  Sodium,  (common  salt,) 

-  621-6204 

«      Calcium, 

- 

66-7287 

"      Magnesium,   - 

- 

- 

-     14-7767 

**      Potassium, 

- 

4-2216 

"      Aluminum,    - 

- 

- 

-       1-2119 

**      Lithium, 

- 

0-1012 

Sulphate  of  Soda,       - 

- 

- 

-     72-2967 

•*       Lime,     - 

- 

29-4842 

*•       Magnesia,     - 

- 

* 

-     77-3382 

"       Alumina, 

- 

1-8012 

«       Potash, 

- 

- 

-       3-2248 

Bicarbonate  of  Soda, 

- 

2-7264 

Lime,      - 

- 

. 

-       6-9915 

"^            Magnesia,      - 

- 

2-7668 

Iron,        - 

- 

• 

-       0-8618 

Phosphate  of  Soda, 

- 

1-6415 

lodid  of  Magnesium,  - 
Bromid  of  Magnesium,     - 

- 

• 

-       0-3647 

. 

0*4669 

Silica, 

- 

- 

-       0-8867 

Organic  Matter,    - 

- 

0-7082 

Lo^  in  analysis, 

-       8-1231 

916-4682 

OASES  IK   ONB 

GALLON. 

Sulphuretted  Hydrogen, 
Garoonio  Acid, 

. 

. 

-       2-0050 

- 

6-1720 

Nitrogen, 

- 

- 

-       1-8580 

The  analysis  was  performed  by  the  usual  methods ;  but  as 
dilorid  of  lithium  was  sought  for  and  found,  it  may  be  of  inter- 
est to  detail  the  method  of  research  in  this  particular,  as  a  guide 
to  similar  investigations  of  other  mineral  waters  in  this  coimtry. 
Ten  gallons  of  water  were  evaporated  to  about  two  pints,  (there 
was  an  abimdant  deposition  of  salts,)  to  this  was  added  one  gallon 
of  95  per  ct  alcohol:  it  was  then  thrown  on  a  filter,  and  the 
salts  on  the  filter  wasned  with  alcohol  of  the  same  strength — ^the 
filtered  liquid  was  evaporated  nearlv  to  dryness ;  in  the  present 
instance  l£e  residue  consisted  of  a  &w  ounces  of  a  thick  syrupy 
liquid ;  to  this  was  added  one  pint  of  absolute  alcohol,  addi- 


Digitized  by  VjOOQ IC 


178         /.  L.  Smith  on  the  Artesian  Well  at  LouisviUe. 

tional  salts  were  precipitated;  the  liquid  was  again  filtered  and 
evaporated  nearly  to  dryness — ^to  it  were  added  8  oz.  distilled 
water  and  two  ounces  of  milk  of  lime,  (pure  lime  made  by  igni- 
ting carbonate  of  lime  prepared  by  carbonate  of  ammonia,)  the 
lime  was  added  for  the  purpose  of  precipitating  the  mi^^esia 
and  alumina — ^again  filtered  and  washed ;  the  filtered  liquid  was 
somewhat  concentrated,  and  while  warm,  carbonate  of  ammonia 
added  to  precipitate  the  lime ;  it  was  then  filtered  and  evaporated 
to  about  a  fluid  ounce  and  treated  with  a  little  lime  water  and 
carbonate  of  ammonia  alternately,  to  insure  the  absence  of  the 
last  traces  of  magnesia  and  hme. 

Before  going  mrther,  it  would  be  well  to  state  that  the  treat- 
ment of  alcohol  separates  the  great  mass  of  salts  that  are  held  in 
solution  by  the  water,  and  which  interfere  with  the  detection  of 
so  minute  a  constituent  as  the  lithium  salt — ^by  the  alcohol  we 
reduce  the  salts  to  small  amounts  of  chlorids  of  magnesium, 
aluminum,  calcium,  sodium,  potassium  and  lithium ;  by  the  lime 
the  first  two  are  got  rid  o^  and  by  the  carbonate  of  ammonia 
the  lime  is  precipitated. 

The  solution,  now  containing  the  chlorids  of  sodium,  potas- 
sium, lithium  and  ammonium,  is  evaporated  to  dryness,  and  the 
residue  heated  to  dull  redness,  by  which  the  ammonia  salt  is  ex- 
pelled and  a  little  organic  matter  destroyed ;  the  residue  is  next 
dissolved  in  water,  and  a  drop  or  two  of  the  liquid  tested  for  a 
sulphate ;  should  this  be  present  it  must  be  got  rid  of  by  exact 
neutralization  with  chlond  of  barium,  (a  slight  excess  of  the 
chlorid  of  barium  will  not  interfere  with  the  other  steps  in  the 
analysis) ;  in  the  examination  of  the  water  in  question  no  trace 
of  sulphate  was  found  at  this  stage  of  the  process,  so  it  was  again 
evaporated  to  dryness  in  a  small  capsule  over  a  water  bath ; 
there  were  now  a  few  grains  of  residual  matter.  To  this  was 
added  an  ounce  of  a  mixture  of  equal  parts  of  pure  ether  and 
absolute  alcohol,  the  capsule  was  covered  with  a  small  receiver 
and  allowed  to  stand  for  18  hoxirs ;  the  liquid  was  then  thrown 
on  a  small  filter,  and  the  filter  washed  with  a  little  of  the  mix- 
ture of  ether  and  alcohol.  The  alcoholic  ether  solution  evapo- 
rated to  dryness  furnished  the  chlorid  of  lithium  recognized  by 
its  well  known  characteristics.  Although  this  process  requires 
considerable  time  and  some  careM  manipulation,  its  results  are 
both  accurate  and  satisfactory. 

The  water  of  this  artesian  well  has  very  valuable  medical 
properties,  and  those  readers  who  are  curious  to  examine  into 
these  points,  will  obtain  all  the  required  information  by  sending 
to  Louisville  for  the  medical  report. 
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Art.  XXI. — On  Modes  of  increasing  the  Beat  of  the  Mouth  Blow- 
vvpe,  and  some  new  Blowpipe  Manipulations;  by  Prof.  Henry 
W  URTZ,  of  the  National  Medical  College,  Washington,  D.  0. 

[Read,  wHh  experimental  illustrations,  before  the  American  Association  for  the 
AdTancement  of  Science,  at  Baltimore,  April,  181^8.] 

In  the  course  of  some  blowpipe  investigations  which  I  have 
in  progress,  it  has  been  found  extremely  difficult,  and  sometimes 
impossible,  to  obtain  in  the  ordinary  way  sufficient  heat  for  the 
production  of  certain  desired  effects.  Attempts  were  therefore 
made  to  devise  means  of  increasing  the  heating  power  of  the  in- 
strument, and  this  object  has  been  so  far  attained,  and  by  means 
80  simple  and  efficient,  that  I  take  this  opportunity  to  make  these 
means  public,  that  others  may  also  be  benefitted  tiiereby.  To 
blowpipe  analysts  it  is  not  necessary  for  me  to  detail  the  advan- 
tages to  be  gained  in  many  cases  by  a  practicable  mode  of  in- 
creasing the  neat,  of  which  advantages  not  the  least  important 
is  the  saving  of  time. 

It  was  first  observed  that  in  the  ordinary  mode  of  manipula- 
tion, a  great  part  of  the  heat  was  conducted  away  firom  the  bead 
by  the  cold  part  of  the  platinum  wire  contiguous  to  it.  This  is 
easily  prevented  by  simply  bending  the  wire  previously,  at  right 
angles  about  an  inch  or  an  inch  and  a  half  m>m  the  loop  that  is 
to  hold  the  bead.^  On  then  holding  the  bead  at  the  point  of  the 
blue  cone  of  the  flame,  and  the  wire  so  that  the  bent  portion  is 
coincident  with  a  continuation  of  the  axial  line  of  the  name,  this 
bent  portion  becomes  also  heated  to  high  redness,  losing  thus  in 
a  great  degree  its  tendency  to  abstract  heat  fi:om  the  bead.  By 
this  little  contrivance  alone  the  heat  is  increased  to  so  important 
a  degree,  that  I  venture  to  think  that  no  one  who  has  once  tried 
it^  mil  ever  use  a  wire  of  any  other  form. 

I  next  directed  my  attention  to  the  combustible  used.  An  or* 
dinary  alcohol  flame,  as  every  one  knows,  gives  with  the  blow- 
pipe a  comparatively  feeble  heat  A  gas  fl^e  is  much  superior, 
and  a  large  wax  candle  gives  probably  a  higher  heat  than  any 
thing  else  at  present  commonly  in  use  among  blowpipe  operators. 
It  occurred  to  me  that  the  heating  effect  was  prolxibly  propor- 
tional to  the  density  of  the  burmng  vapor,  or  the  quantity  of 

*  At  the  time  the  above  was  read,  I  had  no  suspicion  that  the  oontriyaDce  of 
bending  the  wire  had  erer  been  published  before,  or  tnonffht  of,  by  any  other  than 
mjeell  Since,  however,  Prof.  Brash  of  New  Haven  has  oirected  my  attention  to  a 
passage  in  the  last  edition  (1868)  of  Plattner's  **  Probirkunst  mit  dem  Lothrohre,** 
page  14,  where  the  same  device  is  identically  described,  as  used  for  fusing  platinum 
wire.  I  desire,  therefore,  stating  at  the  same  time  that  I  have  been  in  the  habit  of 
unng  it  for  more  than  ten  Tears,  to  disavow  all  claim  to  prioritjr,  hoping  still  that 
some  novelty  may  be  foand  in  my  modes  of  making  use  of  the  inventiML — ^h.  w. 


Digitized  by  VjOOQIC 


180  H.  Wurtz  on  the  Mouth  Blowpipe. 

combustible  matter  contained  in  the  same  volume.  I  therefore 
searched  for  combustibles  having  a  high  density  of  vapor,  and 
found  that  the  paraffine  of  Reichenbach,  now  known  from  the 
investigations  of  Hofstaedter*  and  Filipuzzif  to  be  a  mixture  of 
different  isomeric  hydrocarbons,  all  of  which  must  have  very 
high  equivalents,  was  found  by  LewyJ  to  have  a  vapor-density 
of  not  less  than  11*8.  By  inquirv,  I  found  that  candles  com- 
posed of  this,  or  a  similar  material,  obtained  from  the  products 
of  distillation  of  the  well-known  *'  Breckenridge  Coal,"  could  be 
bought  in  New  York.  On  procuring  some  of  these,  and  using 
them  sa  pabulum  for  the  blowpipe-jet,  I  found  my  anticipations 
fully  realized.  The  flame  obtained  by  means  of  the  parafl&ne 
candle  is  much  hotter  than  that  from  a  wax  candle,  tjnfortu* 
nately  the  candles  made  in  New  York  are  small,  and  have  ex- 
tremely small  wicks,  which  renders  them  difficult  to  manipulate 
with,  because  the  least  motion  of  the  jet-piece,  by  throwing  it 
out  of  the  centre  of  the  flame,  deranges  the  form  of  the  cone. 
This  can  of  course  be  easily  remedied  by  having  larger  candles 
made  with  larger  wicks. 

Next,  and  lastly,  ike  bhvypipe  ifcc J/*  seemed  to  me  susceptible  of 
improvement,  by  the  introduction  of  an  agent  to  absorb  the 
moisture  and  carbonic  acid  of  the  breath,  which  must  necessarily 
diminish  the  heating  power  of  the  flama  I  have  therefore 
sought  to  eliminate  these  obstacles  bv  using,  instead  of  the  tube 
of  the  ordinary  blowpipe,  a  somewnat  larger  tube  filled  with 
fragments  of  caustic  potash.  In  the  instrument  which  I  have 
heretofore  used,  and  which  I  now  exhibit,  this  tube  is  composed 
of  glass,  and  is  united  with  the  jet-niece  of  an  ordinary  dIow- 
pipe  of  Berzelius'  form  by  means  of  a  perforated  cork ;  but  of 
course  in  practice  this  tube  may  as  well  be  composed  of  metal  to 
avoid  breakage.  I  use  the  or^mdxy  potasaa  Jusa^  occurring  in. 
the  shops  in  the  form  of  sticks,  broken  up  to  about  the  size  of  a 
split  pea,  the  fragments  being  confined  in  the  tube  by  a  plug  of 
cotton  at  each  end.  It  is  advisable,  when  this  kind  of  blowpipe 
is  not  in  use,  to  keep  the  upper  end  of  the  tube  corked.  It 
remains  yet  to  be  seen  whether  the  additional  advantage  gained 
by  using  a  blowpipe  of  this  construction  will  compensate  for 
the  concomitant  inconveniences,  though  the  latter  are  &r  less 
important,  according  to  my  own  experience,  than  many  would 
suppose. 

N  ow  85  to  the  effects  which  may  be  produced  by  the  combina- 
tion of  these  several  appliances.  Platinum  wire  of  medium 
blQwpipe  size  is  fused  with  little  difficulty,  and  I  have  obtained 
beads  of  considerable  diameter.    Fine  platinum  wire  melts  down 

*  liebig  and  Eopp*B  Jahresbericht,  1864,  608. 

•f  Ibid.  1856,  680. 

\  Loewig's  Chwnie  der  orgaoiBcben  YwbiiMliiDgen,  ii  664. 
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Hke  wax.  A  borax  bead  volatilizes  rapidly  in  white  smoke. 
By  moistening  the  end  of  a  bent  platinum  wire,  and  dipping  it 
into  pure  carbonate  of  lime  or  pure  magnesia,  and  exposing  it 
to  the  flame,  a  very  fair  exhibition  of  Hare's  lime  light,  in  min- 
iature, may  be  made.  The  fusion  of  a  small  iron  wire,  and  the 
combustion  with  brilliant  scintillations  of  a  small  steel  watch 
spring  may  be  exhibited  as  class  experiments  in  a  very  striking 
manner. 

Berzelius,  in  his  work  on  the  Blowpipe,*  says,  "  I  am  con- 
yinced  that  the  temperature  produced  by  the  blowpipe,  fed  by 
air  firom  the  lungs,  nas  a  distinctly  defined  limit;  so  that,  for 
instance,  alumina  or  silica  cannot  be  melted,  however  small  frag- 
ments of  them  be  emploved."  Now  although  I  have  not  yet 
succeeded  in  producing  large  globules  of  fused  silica,  yet  any 
person,  by  adopting  the  above  expedients,  may  convince  himself 
that  the  aegree  of  heat  thus  obtainable  is  adequate  for  the  fusion 
of  silica-  My  experiments  were  made  with  chemically  pure  pre- 
cipitated silica,  and  mth  a  fitigment  of  a  colorless  transparent 
crystal  of  quartz,  from  Herkimer  county,  New  York,  finely  pul- 
verized in  an  agate  mortar.  By  taking  a  small  platinum  wire, 
bent  as  above,  fiurst  fusing  the  end  into  a  globule,  then  moisten- 
ing this  globule  with  saliva,  or  better  (in  order  to  avoid  the  in- 
froduction  of  any  trace  of  basic  contamination,  which  might  be 
supposed  to  form  a  fusible  silicate),  with  syrup  made  fi*om  pure 
sugar,  and  dipping  it  into  the  powder,  then  gently  heating  and 
incinerating  in  the  flame  of  a  spirit  lamp,  the  sihca  powder  re- 
mains loosely  attached  to  the  wire,  and  under  the  lens  appears 
now  perfectly  impalpable  and  devoid  of  transparency.  If  now 
the  potash-tube  blowpipe,  with  parafl&ne  candle  flame,  be  brought 
to  bear  upon  it  for  a  minute,  the  silica  being  held  a  little  way 
outside  of  the  point  of  the  blue  cone,  which  in  this  kind  of  flame 
appears  to  be  the  hottest  point,  it  will  then  be  found  strongly 
adherent  to  the  wire,  as  if  melted  fest,  and  under  the  lens  pre- 
sents the  appearance  of  small,  transparent,  irregularly  shaped 
globules,  fused  fast  to  the  platinunL  I  have  little  doubt  that  with 
a  bage  parafline  candle,  and  larger  jet,  a  splinter  of  quartz  might 

The  above  mode  of  obtaining  a  high  heat  is  essential  to  the 
practicabilityof  a  peculiar  mode  of  manipulation  that  I  have  de- 
mised, and  which  I  shall  proceed  to  describe. 

*  Whitoe/s  Translation,  page  46. 

I  BeneUos,  in  a  note,  mentions  an  announcement  of  H.  de  Saussiure  tliat  he  melt- 
ed ^uartZj  supported  on  a  slip  of  kyanite^  with  a  jet  of  air  from  a  double  bellow 
throngfa  the  flame  of  a  thick  wax  candle;  adding,  howeyer,  that  he  suspects  that 
'the  mipDort  maj  have  produced  an  effect  on  the  assay,  and  that  the  air  from  the 
beUowB,  Deii^  purer  than  that  of  the  lungs,  may  have  also  contributed  to  effect 
ATttnUvhich  cannot  be  obtamed  bjthe  mouth  blowpipe.^ — lVhitnei^$  TroMto' 

ttOOND  UKRIES,  Vob.  XXYII,  No.  80.-BiA.RCH,  18i9. 
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Many  minerals  and  artificial  products,  when  dissolved  in  a 
borax  bead  in  large  quantity^  cause  the  bead  to  become  opaque 
and  milky  on  cooling,  forming  in  feet  an  enamel^  instead  or  a 
glass.  Some  of  these  are  lime^  magnesia,  baryta,  strontia^  glttdna, 
oxyds  of  zinc,  cadmium  and  cerium,  iungsiic  and  titanic  acids,  col- 
cite,  magnesite,  dolomite,  vntherite,  baryto-cahite,  stroniianiie,  gypsum^ 
epsomiie,  heavy  spa/r,  celestine,  goslarite,  smithsoniie,  fluor  spar,  apa- 
tite, sphene,  aeschyniU,  polymignyte,  yttro-tantalite,  scheeliie,  scheele- 
tine,  xenotime,  yttro-cerite,  fluocerite,  cryolite,  &c.  A  great  many 
more  render  the  bead  of  microcosmic  salt  opaque  or  opales- 
cent on  cooling,  and  as  some  reactions,  for  instance  that  of  titanic 
acid,  are  much  more  easily  obtained  in  this  than  in  the  borax 
bead,  these  cases  are  also  ttequently  of  importance. 

Now  when  it  is  desired  to  detect  another  substance  occurring 
in  small  quantity  in  any  of  the  above,  such  for  instance  as  man- 
aanese,  copper,  oobaU,  or  titanium,  by  the  color  imparted  to  the 
bead  after  cooling,  it  is  frequently  impossible  to  do  so,  for  the 
reason  that  if  enough  is  added  to  give  a  decided  reaction,  the 
bead  becomes  opaque  on  cooling  and  the  color  cannot  be  seen.* 
In  considering  the  cause  of  this  loss  of  transparency,  it  seemed 
to  me  that  it  must  be  a  granular  crystallization,  and  remembering 
the  fact  that  even  common  glass,  if  made  to  cool  very  slowly 
from  ftision,  becomes  opaque  and  enamel-like,  with  many  other 
femiliar  fects  of  an  allied  nature,  it  occurred  to  me  that  the  con- 
verse of  this  phenomenon  might  also  take  place,  or  that  an  en- 
amel which  becomes  transparent  and  vitreous  when  fused  might 
retain  its  transparency  when  suddenly  cooled.  I  was  thus  led  to 
dip  a  bead  composed  of  a  higUy  basic  borate  of  lime  enamel  into 
cold  water  while  still  fused.  The  result  verified  the  hypothesis. 
The  bead  when  cooled  in  this  way  remained  transparent^  and 
manganese  was  thus  distinctly  detected  in  a  purely  white  mar- 
ble, m  which  its  presence  could  be  distinctly  pronounced  upon 
otherwise  only  by  Crum's  test 

For  a  number  of  years  I  have  had  constant  occasion  to  use 
this  expedient,  and  have  found  it  a  highly  valuable  one.  Blow- 
pipe operators  will  need  no  ftirther  remarks  upon  the  import- 
ance of  such  an  addition  to  our  facilities  for  investigation,  it  is 
necessary,  however,  that  careftil  examination  be  made  of  all  spe- 
cial cases,  a  work  of  time  and  patience,  which  I  hope,  nevertne- 
less,  soon  to  take  up  sjrstematically. 

As  before  intimated,  it  is  necessary,  or  at  least  highly  condu- 
cive, to  the  success  of  this  new  manipulation,  to  have  means, 
such  as  are  above  detailed,  of  obtaining  an  increased  heat ;  be- 

*  Speaking  of  red  tine  are,  Beraelius  Bays  that  it  is  dissolved  by  phosphorus  salt, 
bat  that  **  the  color  of  oxjd  of  mapganese  cannot  be  obtained  till  the  glass  has  dis- 
•olyed  80  large  a  quantity  that  it  ia  no  longer  transparent  on  cooling.  —  IF%4<fMy'« 
Trandatumt  page  116. 
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cause  these  supersaturated  beads^  which  enameltze  (if  I  may  be 
allowed  to  coin  a  new  but  convenient  word)  on  spontaneous  cool- 
ing, require  a  much  higher  temperature  for  fusion  than  those 
which  remain  vitreous,  and  Tfithout  some  additional  facilities  for 
obtaining  this  higher  heat,  the  tax  upon  the  time  and  patience  of 
the  analyst  becomes  very  onerous,  and  in  many  cases  I  have 
found  it  in  feet  impossible  to  succeed  by  the  ordmary  mode,  for 
when  the  bead  is  very  highly  basic,  it  must  be  heated  considera- 
bly above  its  point  of  fiision,  or  it  solidifies  to  an  enamel  imme- 
diately on  removal  from  the  flame.  It  was  this  necessity  which 
led  me  to  devise  the  above  modes  of  increasing  the  heat.  It  is 
by  no  means  necessary,  however,  in  ordinary  cases,  to  use  aU  of 
tiie  expedients  described.  In  feet,  for  the- fusion  of  most  of  these 
borax  enamels,  the  bent  wire  [alone,  with  an  ordinary  blowpipe 
and  an  alcohol  or  gas  flame,  will  suffice,  and  most  others  need 
only  the  additional  assistance  of  the  paraffine  candle. 

Whilst  upon  this  subiect  of  the  blowpipe,  I  may  be  pardoned 
for  oflfering  briefly  another  suggestion.  While  making  the  ex- 
periments upon  the  reciprocal  neutralization  of  the  colors  of  me- 
tallic solutions,  described  in  a  former  paper,*  it  struck  me  that 
the  same  principle  should  have  applications  in  blowpipe  analysis. 
It  must  be  that  when  several  metallic  oxyds  are  present  in  a  glass 
their  several  colors  must  interfere  with  each  other  in  certain 
ways,  and  if  we  knew  how  to  eliminate  one  or  more  of  these 
colors  by  adding  a  neutralizing  ingredient,  so  as  to  render  others 
apparent,  might  it  not  furnish  us  with  new  fecilities  for  research, 
and  enable  us  to  avoid  old  sources  of  error  ?  I  may  conclude  by 
noticing  two  or  three  results,  which  I  have  obtained,  bearing 
upon  mis  question.  A  deep  amethystine  bead  of  manganese 
glass  acquired,  on  addition  of  a  little  oxyd  of  chrome,  a  gray 
color,  resembling  that  produced  by  a  mixture  of  solutions,  of 
chlorid  of  cobalt  and  chlorid  of  chromium,  without  any  tinge  of 
either  red  or  green ;  a  trifling  additional  quantity  of  oxyd  of 
chrome  giving,  however,  a  distinct  green  color.f  Another  man- 
ganese bead  gave  a  simUar  gray  color  on  addition  of  oxyd  of 
copper,  but  a  slight  excess  of  the  latter  imparted  then  a  blueish 
tinge,  which  might  easily  be  attributed  to  a  trace  of  cobalt.  The 
presence  of  nickel  does  not  affect  the  blue  color  of  a  cobalt  glass, 
as  it  does  the  rose  color  of  cobalt  in  aqueous  solutions,  unless  its 
quantity,  compared  with  that  of  cobalt,  is  very  great. 

•  Am.  J.  Science  \2],  xxvi,  49. 

f  Id  the  decoloration  of  ferriferow  pla$$  by  the  addition  of  deutozyd  of  man- 
ganeee,  "fflaes-makers*  eoap,^  is  the  action  y)holly  due  to  the  oonversion  of  the  fer- 
rous into  ferrio  ozyd,  or  partly  also  to  the  nentralization  of  a  portion  of  the  grMD 
ferrona  color  l^  eome  yiolet  manganese  glass  formed ! 
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Abt,  XXTT.— On  the  Pendulum;  by  F.  A.  R  Babnard,  Presi- 
dent of  the  University  of  Mississippi, — vnth  a  description  of  an 
Electric  Clock^  constructed  by  E.  S.  Eitchie,  of  Boston,  for 
the  Univemty  of  Mississippi,  under  the  direction  of  President 
Barnard. — With  a  Plate. 

[From  the  Proceedings  of  the  American  AseodatioD  at  Baltimore,  1868.] 

The  importance  of  the  pendulum  as  an  instrument  for  the 
measurement  of  time,  is  sufficient  to  justify  any  amount  of  effort 
which  may  be  made  to  secure  the  regularity  of  itsr  performance. 
The  causes  which  disturb  this  regularity  exist  partly  in  the 
nature  of  things,  and  are  partly  introduced  by  the  contrivances 
employed  to  maintain  the  motion  of  the  instrument.  Among 
these,  the  effect  <rf  varying  temperature  in  altering  the  distance 
between  the  centre  of  oscillation  and  the  point  of  suspension,  is 
one  which  has  given  occasion  to  many  mgenious  inventions ; 
yet,  however  effectual  some  of  these  may  have  been  in  removing 
the  irregularity  due  to  this  cause,  it  is  probably  true  that  no  plan 
of  compensation  has  been  found  in  practice  to  be  entirely  satis- 
factory. It  is  an  opinion  entertained  by  the  writer,  though  it  is 
proposed  with  some  diffidence,  that  the  problem  of  compensation 
cannot  be  experimentally  studied  with  results  to  be  penectly  re- 
lied upon,  so  long  as  the  pendulum  has  any  work  to  do;  and  this 
must  DC  the  case  whenever  the  maintaining  power  is  derived,  di- 
rectly or  indirectly,  from  a  train  of  wheel-work.  The  different 
forms  of  anchor  or  pallet  escapement  involve  fiiction  upon  the 
pallets,  which,  however  nearlj^  constant  it  may  be,  cannot  be 
wholly  so,  and  however  slight  it  may  be,  either  absolutely  or  in 
its  variations,  cannot  be  altogether  insensible  as  a  disturbing 
cause.  For  small  as  majr  be  the  amount  of  fluctuation  in  this 
resistance,  it  is  to  be  considered  that  all  the  quantities  concerned 
in  the  question  of  maintaining  the  motion  of  the  pendulum  are 
small,  and  that  every  minute  variation  is  multiplied  thousands 
of  times.  But  a  more  serious  cause  of  irregularity  in  the  pendu- 
lum directly  driven  by  a  train,  is  to  be  looked  for  in  the  varying 
condition  of  the  train  itself,  and  of  its  lubricants ;  in  consequence 
of  which  the  power  of  the  prime  mover  is  to  some  extent  ab- 
sorbed, and  is  at  different  times  unequally  communicated  to  the 
pendulum. 

When  we  attempt  to  study,  in  the  actual  performance  of  the 
pendulum,  the  efficacy  of  any  plan  of  compensating  the  effects 
of  temperature,  it  is  impossible  entirely  to  distinguish  the  irreg- 
idarities  due  to  one  cause  fix)m  those  which  may  proceed  firom 
another.  Cold,  for  instance,  by  stiffening  the  lubricants  may 
cause  the  clock  to  gain,  and  this  effect  may  be  erroneously 
ascribed  to  an  under-compensation  of  the  contraction  of  the 
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pendulum-rod.  And  though,  in  such  a  case,  if  the  clock  should 
run  more  slowly  than  in  warmer  weather,  we  might  justly  infer 
an  over-compensation  to  exist,  we  should  be  unable  to  determine 
exactly  the  excess. 

The  partial  or  total  failure  in  practice  of  plans  of  compensa- 
tion theoretically  perfect,  has  been  sometimes  attributed  to  the 
unequal  rapidity  with  which  changes  of  tenmerature  take  place 
in  different  parts  of  the  same  pendulum.  Every  plan  of  com- 
pensation is  necessarily  founded  on  the  supposition  that,  imder 
all  alterations  of  temperature,  the  temperature  throughout  the 
entire  instrument  is  simultaneously  the  same.  It  is  easy  to  see, 
for  example,  that  if  the  mercury  employed  to  compensate  the 
pendulum  of  a  common  astronomical  clock  were  to  be  wholly 
mcloeed  in  a  cylinder  of  some-  material  entirely  impervious  to 
heat  (supposing  suc^  a  material  to  exist),  it  would  be  altogether 
useless  for  the  purpose  intended.  And  that  which  would  thus 
be  true,  on  the  supposition  that  the  mercury  could  not  change 
its  temperature  at  all,  must  be  measurably  so,  if  its  changes  of 
temperature  lag  behind  those  of  the  rod.  Glass  jars  for  contain- 
ing the  mercury  in  pendulums  of  this  construction  have  been 
objected  to,  on  the  ground  that  they  do  introduce  an  irregularity 
of  this  sort ;  and  accordingly  Mr.  Dent,  the  distinguished  practi- 
cal horologist  of  London,  introduced  in  place  of  them  cylinders 
of  iron.  The  objection  has  been  founded,  I  believe,  rather  upon 
the  observed  performance  of  the  pendulums,  than  upon  actual 
observation  of  the  relative  temperatures  of  the  mercury  and  the 
rod.  It  would  seem  not  to  be  difficult  to  arrange  a  pendulum 
with  thermometers  which  should  show  constantly  the  true  tem- 
perature both  of  the  mercury  and  of  the  rod.  And  considering 
the  importance  of  the  question  involved,  such  an  experiment 
would  appear  to  be  well  worth  making,  before  pronouncing  ike 
mercurial  compensation  to  be  unsatisfactory,  or  even  condemning 
the  dass  cylinders. 

The  escapements  called  remontoirs  apparentlv  set  the  pendu- 
lum free  from  most  of  the  liabilities  to  disturbance  which  the 
train  introduces.  In  clocks  provided  with  these  escapements, 
the  force  of  the  train  itself  is  exerted  not  in  impelling  the  pen- 
dulum, but  in  raising  a  small  weight,  or  bending  a  slight  spring, 
which  subsequently  acts — ^the  former  in  its  descent  or  the  latter 
in  its  recoil — ^in  moving  the  pendulum.  The  gravity-remontoir 
apparently  furnishes  an  impelling  force  which  is  perfectly  imi- 
form,  there  being  nothing  but  the  very  slight  friction  on  the 
pivots  of  the  arms  carrying  the  remontoir  weights  to  disturb  this 
uniformity.  The  spring-remontoir  is  free  from  even  this  source 
of  disturbance,  but  is  open  to  a  more  serious  objection,  in  conse- 
quence of  the  varying  elasticity  of  the  spring  occasioned  by 
change  of  temperature.    Both  of  these  contrivancei3,  however. 
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impose  a  certain  duty  on  the  pendulum,  wWcli  is,  to  unlock  the 
tram  at  the  moments  when  it  is  necessary  that  the  remontoir 
motor  should  be  raised.  This  cannot  be  done  without  firiction, 
although  the  friction  is  less  than  in  the  case  of  pallet  escape- 
ments. It  is  also  true  that,  in  proportion  as  the  friction  required 
to  unlock  is  reduced,  these  escapements  become  liable  to  the  ac- 
cident of  failing  to  lock — or  of  tripping ^  as  it  is  technically  called 
— ^whereby  error  is  introduced  into  the  time  shown  upon  the  dial. 

Of  all  these  escapements,  remontoir  escapements  and  pallet 
escapements  alike,  it  may  finally  be  said  that  thev  require  the 
penaulum  to  swing  through  a  certain  arc  larger  than  would  be 
necessary  if  the  maintaining  power  could  be  applied  to  it  from 
without,  leavinff  it  subject  to  no  disturbances  whatever,  beyond 
those  occasioned  by  the  varying- temperature  and  density  of  the 
air.  The  usual  extent  of  the  arc  of  vibration  is  2*^  on  eatch  side 
of  the  vertical.  About  one  quarter  of  this  distance  is  required 
merely  to  unlock  the  train  of  the  remontoir.  If  now,  at  a  defi- 
nite point  of  the  swing,  a  light  weight  could  be  deposited  upon 
an  arm  projecting  from  the  pendulum  rod,  allowed  to  remain 
there  during  the  descent,  and  then  removed,  and  if  this  could  be 
repeated  on  one  side  and  on  the  other  alternately,  with  perfect 
regularly  and  at  precisely  the  same  distance  always  fix>m  the 
centre  of  motion,  and  if  this  could  be  done  without  any  fiiction 
or  concussion,  we  should  have  a  pendulum  subject  to  no  forces 
accelerating  or  retarding  but  such  as  may  be  accurately  estimated 
in  their  amount,  and  in  their  effects  upon  the  time  of  vibration, 

I  do  not  overlook  the  fiact,  that  the  manner  of  suspending  the 
pendulum  may  have  some  influence  on  its  performance.  But  as 
the  suspension  is  almost  invariably  by  means  of  a  very  flexible 
but  also  very  elastic  spring,  the  effect  due  to  the  resistance  of 
this  spring  in  the  ascent  may  be  considered  as  neutralized,  so  fiur 
as  regularity  of  vibration  is  concerned,  by  its  recoU  in  the  de- 
scent ;  and  for  the  variations  of  its  elasticity  with  change  of  teln- 
perature,  a  special  compensation  may  be  made. 

The  problem  which  is  here  proposed,  seems  to  present  a  con- 
dition difficult  to  be  fulfilled.  The  impulse  is  to  come  at  the 
proper  moment,  but  the  pendulum  is  to  do  no  work  in  order  to 
induce  it.  Yet  it  can  be  nothing  but  the  pendulum  itself  which 
*is  to. determine  the  moment  of  application ;  since  if  we  possessed 
any  independent  mechanism  sufficiently  regular  to  do  this,  we 
should  have  no  need  of  the  pendulum.  It  is  believed  that  the 
difficulty  which  this  consideration  presents  has  been  overcome. 

The  clock  which  is  herewith  presented  for  the  examination  of 
the  Association  is  one  in  which  electricity  is  made  to  work  a  re- 
montoir apparatus,  by  which  very  slight  weights  are  made  to 
impel  the  pendulum,  alternately,  on  either  side.  There  is  noth- 
ing new  in  the  idea  of  an  electric  dock ;  but  there  is  something 
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saffioiently  novel  in  a  clock  in  which  the  pendulum  does  abso- 
lutely no  work  at  all  (not  even  in  making  battery  connections), 
to  deserve  attention.    There  have  probably  been  as  many  varie- 
ties of  electric  clocks  as  of  escapement  clocks— conceived,  at 
leasts  if  not  constructed.    All  of  these  known  to  the  writer,  in- 
volve as  much  friction  as  the  dead-beat  escapement — ^most  of 
them  a  great  deal  more— or  else  are  otherwise  objectionable. 
That  which  seems  to  be  least  so,  is  a  contrivance  described  in 
the  third  volume  of  Becquerers  Electricity,  and  attributed  to 
Mr.  Y^rit^  in  which  two  light  balls  are  suspended  by  metallic 
threads  to  a  horizontal  lever  oscillating  on  pivots  placed  just 
above  the  point  of  suspension  of  the  pendulum.  Two  anns  from 
the  pendulum  altematdv  touch  these  balls,  closing  a  battery  cir- 
cuit by  the  contact.    The  corresponding  end  of  the  oscillating 
lever  is  thereupon  depressed,  relaxing  the  suspending  thread,  so 
that  the  ball  presses  upon  the  pendiSum  arm  until  the  latter  is 
carried  by  the  swing  out  of  its  reach;  when,  the  circuit  being 
brokeiii  the  lever  rights  itself  again.    Ingenious  as  this  arrange- 
ment is,  the  objections  to  it  are  too  obvious  to  require  enumera- 
tion.    It  furnishes  a  force  which  &ils  in  the  three  essential 
requisites, — perfect  uniformity  in  quantity,  uniformity  in  dura- 
tion, and  uniformity  in  the  pomt  of  application.  The  suspending 
thread,  however  flexible,  must  interfere  with  the  first  of  these 
conditions,  and  the  agitation  produced  by  the  sudden  tilting  of 
the  lever  must  affect  3ie  other  two. 

The  construction  of  the  clock  herewith  exhibited,  may  be  ex- 
plamcd  by  reference  to  the  accompanying  diagram,  (see  Plate,) 
which  shows  tiie  upper  portion  of  the  pendulum  rod  with  the 
contrivance  employed  to  applv  the  impelling  weight.  Two  lev- 
ers are  representedf,  marked  A  A'  and  B  B'. 

The  firat  of  these,  from  its  of&ce,  is  called  the  remontoir  lever 
— ^the  second,  which  is  employed  to  control  the  first,  is  called  the 
governor.  The  former  is  provided  at  each  of  its  extremities 
with  two  hooks  (as  shown  in  perspective  at  the  bottom  of  the 
diagram).  These  hooks  are  designed  to  carry  a  very  light 
weight  in  the  form  of  a  small  cylinder  of  metal.  This  cyUnder 
is  Bughtly  indented  in  the  latter  at  the  points  where  it  rests  on 
the  hooks,  to  prevent  liability  to  displacement. 

The  pendulum-rod  is  furnished  with  two  semicircular  arms,  to 
which,  at  their  extremities,  are  attached  two  parallel  plates  of 
metal  which  pass  between  the  hooks  of  the  remontoir  lever,  and 
receive  the  weights,  at  the  proper  moments  from  the  hooks, 
being  also  alighuy  notched  or  indented,  to  secure  uniformity  in 
remtrd  to  the  point  of  application  of  the  force. 

jBoth  the  levers  are  pivoted  in  agates,  their  pivots  being  in  the 
same  horizontal  line  as  the  centre  of  motion  of  the  pendulum. 
They  are  also  provided  with  adjustable  weights  at  their  extremi* 
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ties  designed  to  make  them  tilt  slowly  in  one  direction  or  the 
other,  as  may  be  necessary  in  order  to  apply  the  impulse  on 
either  side  of  the  pendulum  at  the  proper  moment 

The  remontoir  lever,  when  free  from  control  by  the  other, 
tends  to  preponderate  toward  the  right.  The  governor  has  a 
sufficient  preponderance  in  the  opposite  direction  to  carry  the 
remontoir  witn  it,  when  in  action,  oy  means  of  a  projection  seen 
at  i?,  which  overlaps  a  corresponding  projection  on  the  other,  as 
shown  in  perspective  at  the  toot  of  the  diagram.  This  lever  in 
the  position  exhibited,  is  caught  by  a  detent  at  2?,  and  the  re- 
montoir lever  is  free  to  tilt  toward  the  right,  in  doing  which,  it 
will  carry  the  impulse  weight  of  the  extremity  A  along  with  it, 
while  it  will  leave  that  at  tne  extremiW  A'  on  the  higher  arm  of 
the  pendulum.  In  its  swing  toward  the  left,  the  pendulum  will 
then  be  impelled  by  this  small  weight  until  it  reaches  a  corres- 
ponding inclination  on  that  side,  when  it  will  deposit  the  weight 
A'  upon  the  hooks  of  the  remontoir,  and  wiU  take  up  the  other 
upon  the  opposite  arm. 

This  mechanism  is  so  simple  as  to  require  no  ftirther  explana- 
tion. It  only  remains  to  point  out  in  what  manner  the  levers 
are  controlled  by  the  electric  battery. 

The  remontoir  lever  is  insulated  by  the  agates  in  which  it 
turns.  By  a  tangent  spring  at  its  axis  it  is  put  into  the  battery 
circuit.  It  has  no  other  contact  with  the  mechanism  except 
where  it  is  acted  on  by  the  governor;  at  which  point  insulation 
is  also  effected ;  and  likewise  through  the  springs  shown  at  C 
and  (7',  upon  which  the  hooks  remotest  from  the  observer  alter- 
nately rest.  These  springs  are  fixed  in  insulated  pins  to  which 
are  soldered  the  extremities  of  the  enveloping  wires  of  the  mag- 
nets M  and  if.  The  pin  C  is  connected  with  the  magnet  if,  and 
the  pin  G'  with  the  magnet  M.  The  continuation  of  these  wires 
beyond  the  magnets  is  not  shown ;  but  they  are  united  into  a  sin- 
gle one,  which,  after  enveloping  a  third  magnet  in  the  time-reg- 
ister (of  which  no  drawing  is  given),  returns  to  the  battery. 

From  what  has  thus  far  been  said,  it  would  appear  that  the 
moment  the  hook  of  the  remontoir  lever  touches  either  of  the 
springs,  G  or  C",  the  battery  circuit  would  be  complete.  But 
this  is  not  the  case :  for  the  hook  in  contact  with  the  spring  is 
insulated  from  the  lever,  and  the  circuit  is  only  completed  at  the 
moment  when  the  pendulum,  in  its  swing,  deposits  the  impulse 
weight  upon  the  two  hooks. 

]£  the  position  shown,  the  weight  A  is  supposed  to  have  just 
been  deposited.  The  magnet  M'  has  acted  and  has  raised  the 
extremity  B  of  the  governor  to  the  detent,  D.  The  remontoir 
lever  will  now  slowly  tilt,  the  gentle  motion  being  necessary  to 
prevent  the  impulse  weight  from  being  thrown  off;  and  the 
balance  weights  being  so  adjusted  as  to  secure  the  necessary 


Digitized  by  VjOOQ IC 


F.  A.  P.  Barnard  m  the  Pendulum.  189 

change  of  position  witliin  the  second.  A  stop  prevents  the  spring 
Gmm  following  the  hook  as  it  rises. 

When  the  impulse  weight  A'  is  deposited  on  the  hooks,  it  is 
the  magnet  If  which  acts ;  and  the  effects  of  this,  through  the 
bent  lever  pivoted  at  JE>  is  to  release  the  governor,  which,  by  its 
preponderant  weight  will  cause  the  remontoir  to  tUt  again. 

Whenever  either  ma^et  acts,  the  magnet  of  the  time-register 
simultaneously  acts,  ana  advances  the  second-hand  one  division 
on  the  dial. 

The  remaining  parts  of  the  mechanism  it  is  hardly  necessary 
to  describe.  Ac^usting  screws  are  provided  to  secure  the  exact 
position  of  the  pendulum  arms,  ana  to  cause  the  impulse  to  be 
precisely  equal  m  duration  on  opposite  sides.  In  adjusting  for 
this  latter  purpose,  the  graduated  arc  on  the  right,  and  the  index 
attached  to  the  remontoir  lever,  are  employed.  The  manner  of 
making  the  adjustment  is  obvious. 

A  pendulum  impelled  in  this  manner  is  subject  to  the  action 
of  no  forces  which  cannot  be  definitely  appreciated.  The  im- 
pelling power  is  constant  and  known.  The  mean  resistance  of 
the  air  may  be  computed,  and  even  its  fluctuations  may,  if 
necessary,  be  taken  into  account.  The  irregularities,  therefore, 
which  cannot  be  ascribed  to  these  causes,  must  be  due  to  im- 
perfect compensation. 

There  is  a  possibility  that  a  steel  pendulum  rod  may,  to  some 
extent,  be  affected  by  the  vicinity  of  the  electro-magnets  em- 
ployed in  this  contrivance.  In  order  to  guard  against  this  danger, 
if  it  be  one,  the  rod  of  the  pendulum  of  the  cloci,  here  exhibited, 
is  made  of  brass ;  and  the  compensation,  which  is  mercurial,  is 
adjusted  accordingly. 

The  effect  of  the  impelling  and  resisting  forces  acting  upon  a 
pendulum  is  to  alter  its  rate  of  motion ;  but  this  circumstance  is 
of  no  importance,  so  long  as  these  forces  are  invariable,  like 
gravity.  1^  however,  anjr  variation  occurs,  either  in  the  impulse 
or  in  me  resistance,  the  time  of  vibration  will  be  altered.  The 
kind  of  alteration  which  occurs,  in  consecjuence  of  a  given  change 
of  arc,  is  not,  nevertheless,  the  same,  with  pendulums  impelled 
on  different  plans.  The  recoiling  escapement,  for  instance,  ac- 
celerates the  rate  for  an  increase  of  arc,  while  the  dead  beat  re- 
tards it  beyond  the  amount  which  would  be  due  to  circular 
motion,  as  compared  with  motion  in  the  cycloid. 

The  remontoir  escapement  has  the  advantage  that^  though  it 
accelerates  the  rate  of  going  of  the  pendulum,  it  applies  invari- 
ably the  same  amount  of  impelling  force  at  ever^r  swing ;  so  that 
if  the  pendulum  had  no  work  to  do  in  the  unlocking  of  the  train, 
it  would  be  subject  to  no  disturbance  of  its  regularity  except 
such  as  may  be  consequent  upon  fluctuations  of  atmospheric 
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density,  and  upon  changes  in  its  own  temperature.  In  studying 
experimentally  the  subject  of  compensation,  it  would  not  be 
difficult  to  eliminate  the  effects  of  the  first  of  these  causes,  so  as 
to  exhibit  truly  the  merit  or  defect  of  any  given  mode  of  com- 
pensation-for  tne  expansion  and  contraction  of  the  materials  of 
the  pendulum. 

The  remontoir  escapement  does  not  perfectly  fulfil  these  con- 
ditions ;  but  it  is  believed  that  the  electric  clock  herewith  pre- 
sented does  so  completely. 

This  pendulum  nas  an  additional  advantage  over  an  escape- 
ment remontoir;  which  arises  from  the  fact  that  its  wc  of 
vibration  may  be  reduced  much  lower  than  is  at-  all  practicable 
with  a  clock  driven  by  a  train.  All  the  errors  of  the  pendulum, 
except  those  arising  from  the  varying  temperature  of  the  rod, 
increase  with  the  arc.  It  is  believed  that  this  pendulum  may  be 
run  with  so  small  a  motion  as  to  make  such  errors  quite  in- 
sensible. The  degree,  moreover,  to  which  external  forces  affect 
the  rate  without  altering  the  arc,  is  proportional  to  the  forces 
themselves ;  and  these,  in  the  present  case,  must  necessarily  be 
less  as  the  arc  is  less. 

In  order  to  show  in  what  manner  a  pendulum  of  this  descrip- 
tion differs  in  its  rate  of  going  from  one  entirely  free  and 
vibrating  in  vacuo,  we  may  take  the  ordinary  differential  equa- 
tion of  tne  angular  motion  of  an  oscillating  l)ody,  and  introduce 
into  it  terms  expressing  the  forces  which  in  this  case  are  in  action, 
besides  gravity.  This  equation  then  becomes  (9  being  the  vari- 
able arc,  measured  from  the  vertical,  t  the  time  of  one  vibration, 
g  the  force  of  gravity,  I  the  length  of  the  simple  pendulum,  m 
the  maintaining  and  r  the  resisting  forces,  or  rather  their  con- 
stant coefficients  as  compared  with  gravity). 

^=  -f  (sin  <p-rf(<p)  +mf  (<p)) . 

The  maintaining  force,  in  the  present  case,  is  a  weight  applied 
at  the  extremity  of  an  arm  of  the  pendulum  at  the  height  of  the 
centre  of  motion.  Represent  the  weight  by  w,  the  length  of  the 
arm  by  a,  and  the  total  mass  of  the  pendulum  by  M,  and  we 

have  the  value  of  m  equal  to  r^.    The  function  of  q>  on  which 

its  effect  depends  is  obviously  the  cosine. 

The  resistance  is,  in  this  case,  nothing  but  the  atmospheric 
inertia,  so  long  as  the  impulse  lasts ;  after  this,  the  maintaining 
weight  becomes  itself  a  resisting  force,  and  its  sign  must  be 
changed.  The  resistance  of  the  atmosphere  may  be  computed 
•  on  the  supposition  that  the  velocity  with  which  a  falling  tx)dy, 
of  equal  weight  with  the  pendulum,  and  presenting  an  equal 
surface  of  resistance,  ceases  to  be  accelerated  by  gravity,  is 
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known.    This  velocity  may  be  represented  by  k.    Then  rf{q) 

=rj.     For  the  value  of /(y),  we  consider  the  velocity  to  be  that 

which  a  body  wonld  acquire  in  felling  vertically  through  the 
height  the  pendulum  has  descended  from  the  commencement  of 
its  motion,  which  (if  «  represent  the  limit  of  vibration)  is 

Z(cosgE>— cosa).    Then  r'=23rZ(cosgo— cosa),  and 

^/(^)=*jta"  (^^  ^-<»S  a). 


r=-^(8m9— p- (cos9--cosa)+— COS<pj. 


The  equation  then  becomes 

dt^ 

If  we  suppose  the  impulse  to  continue  to  the  distance  ?  on  the 
other  side  of  zero,  and  integrate  between  the  limits  a  and  —  i^, 
ve  shall  have  (employing  the  simpler  symbols  for  the  sake  of 
convenience) 

7-5-=2jj  (X)S9— oosa+(m— r)  (sina— singE>)+rcosa(o— g>)  |. 

Beplacing  the  trigonometrical  functions  by  their  values  in 
temis  of  the  arcs,  and  rejecting  minute  terms  of  higher  orders 
than  the  second,  we  shall  obtain,  after  reduction, 


Hence, 


dt^ 


Sff 


]g\^a'-{-ima—2m(i>'^<p'' 


'=Jx- 


arc  Sin — p — K7. 


And,  between  the  limits  a  and  — p, 

t=   f-  (z^arcsinTr^, '  ^V 

In  like  manner,  if  if  express  thp-.time  during  which  the  im- 
pulse weights  oppose  the  motion,     .    ^ 

i'=^  -(-— arcsia^-7^-  . 
Putting  T  =  <  +  ^,  the  total  time  of  *^^bration, 

-hr  +  arcsm — j arcsm^H —  . 
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Developing  these  arcs  in  terms  of  their  sines,  according  to  the 
ordinary  series,  taking  their  difference,  and  expressing  by  Jt  the 
difference  between  x  and  the  time  of  vibration  of  a  free  pendulum, 

j,^^    [/"r«?+m)-«?--m)      i[(|g+m)»-(|g^m)«] 
N^L         («  +  »»)  2.3(o+m)» 

1.8[«?+m)>-(^-m)>]        1 
■^         2.4.6(a4.m)*         '^-J' 

which  becomes,  if  we  neglect  insignificant  terms, 

K  J-=-i  as  for  the  free  pendulum  beating  seconds,  then,  put- 
ting J  T  for  the  total  acceleration  of  the  clock  in  making  the 
number  of  beats  made  by  the  seconds  pendulum  in  a  day,  and 
calling  the  entire  remaining  value  of  the  second  member  of  the 
last  equation  S, 

The  terms  containing  r  having  disappeared  from  these  expres- 
sions, it  would  seem  that  the  resistance  of  the  air  does  not  affect 
the  time  of  vibration.  These  terms,  however,  have  not  been 
eliminated,  but  only  neglected,  in  consequence  of  being  con- 
nected with  powers  of  the  aro  higher  than  the  square.  By  pre- 
serving them,  it  may  be  shown  that  the  resistance  of  the  air 
E reduces  an  effect  which  is  not  alto^ther  insensible;  rather, 
owever,  by  consuming  some  of  the  disturbing  power  of  wi,  than 
by  its  direct  influence.  The  reason  of  this  is,  that  the  resistance 
of  the  air  opposes  gravity  during  the  descent  of  the  pendulum, 
but  fiivors  it  during  the  ascent. 

The  value  of  the  foregoing  aeries  depends  upon  the  impelling 
power,  and  on  the  ratio  betweeu  the  arc  of  impulse  and  the  arc 
of  vibration.  The  necessary  impelling  force  itself,  when  the 
ratio  just  mentioned  is  fixed,  depends  upon  the  absolute  magni- 
tude of  the  arc  a.  If  we  assiane  this  arc  at  two  degrees,  wfich 
is  '035  of  the  radius  taken  as  unity,  and  make  the  ratio  of  |?  to 
o='7071,  as  recommended  by  Mr.  Denison,  in  his  rudimentary 
treatise  on  clock  and  watch  work,  we  may  compute  the  vaJue  of 
m  by  the  following  process : — 

Assume  the  pendulum  to  weigh  twenty  pounds,  which  is  not 
&r  from  the  weight  of  that  of  the  dock  exhibited ;  and  suppose 
it  to  expose  a  resisting  surfistce  to  the  air  of  thirty  square  inches. 
A  column  of  air  of  equal  base  and  weight  would  be  about  1250 
feet  in  height,  and  the  velocity  with  which  a  fluid  of  thk  altitude 
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would  issue  fix>m  a  yessel  in  consequence  of  the  superincumbent 
weight,  is  determined  by  the  formula 

v»=2gh. 
Were  the  pendulum  therefore  to  move  with  a  velocity  equal 
to  the  square  root  of  2  X  82  X  1250  (=  80,000),  the  resistance 
would  be  equal  to  its  weight.    Hence, 

*=v/80,000* 

Andr  (oosv— cosaW-^X I-=^-i 1-^. 

This  being  the  coefficient  of  the  variable  resistance,  the  total 
efTect  of  the  resisting  force  may  be  found  by  integrating  the  ex" 
presdon, 

80,000      ^      ' 

between  the  limits  a  and  — «*  Employing  the  symbol  r,  instead 
of  the  fractional  coefficient,  and  taking  the  value  of  ^<  as  given 
above,  we  have,  calling  the  total  resistance  R, 

/rg  \l  ^dq> 

Integrating  between  the  limits  «  and  — «,  and  putting    p=-y 

Since  m  is  very  minute  in  comparison  with  a,  we  may  make 

--T— =1,  and  also  neglect  —ima.    The  small  positive  term  at 

the  end  becomes  insensible,  when  multiplied  by  the  general 
coefficient,  in  which  X;'  is  a  divisor — ^the  term  itself  bemg  in- 
significant compared  with  n^  with  which  it  is  connected  by  the 
sign  +.  The  errors  thus  introduced,  besides  being  insensible^ 
are  in  opposite  directions,  and  nearly  balanced.  The  simplified 
expression  is  then, 

4  2Jta  • 

This  resistance  extends  over  the  whole  arc  of  vibration;  but 
the  maintaining  power  acts  eflfectively  only  between  the  limits  p 

*  This  oompotatioD  rappoees  the  resistiDg  surface  to  be  plane.  The  actual  yaliie 
of  k  wiU  Tarj  with  the  form  of  the  peudulum ;  and  will  ordinarily  be  considerably 
greater  than  it  is  here  found  to  be.  The  disturbing  effects  upon  the  pendulum, 
deduced  further  on,  will  therefore  be  materially  less  than  represented ;  since  a  less 
impelling  force  will  be  required  to  maintain  the  motion  than  tne  calculation  exhibits. 
like  actual  yalue  of  h  mhj  be  prettjr  nearly  ascertained  for  bodies  of  regular  shape, 
bj  con^dering  the  indmation  of  their  iurmces  to  the  direction  of  motioa 
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and  —  1^,  or  during  the  time  found  by  integrating  the  expression 
already  given  for  d  t  between  the  same  limits.    Then, 

,         .       2mg  rS       l.|?3    ^     1.3/?*     ,     1.3.5/?^       ,     T      ,., 
^i7(^-0  =  —  [-  +  2:3^-3  +  2X^5  +  2:1:0:^^  (4) 

Or,  putting  S  for  the  sum  of  the  series  within  the  brackets, 

mg  (<  —  ^)  ±=  — ^,  which  must  equal  R, 
Therefore, 

^^ —  =  \,.^   :  and  4/y^»  m  =  aZa»  ;r 

Whence, 

The  foregoing  series  rapidly  converges,  and  if  |?=  '707  a,  its 
sum  is  i  »r.  Putting  o,  the  length  of  the  pendulum  arm,  meas- 
ured at  right  angles  to  the  pendulum  rod  from  the  centre  of  mo- 
tion, =  3  inches,  and  employing  for  the  other  svmbols,  the  values 
heretofore  given,  we  shall  obtain  for  m  and  w  the  numerical 
values,  • 

m= -000001597. 

V)  =  2-914  grains,  or  S  gr.  nearly. 

Eetuming  to  the  expressions  (1)  and  (2),  with  the  value  of  m 
thus  determined,  and  still  employing  for  |?  the  value  •707  a,  the 
sum  of  the  series  within  the  bracKets  in  (1)  will  be  found  to  be 
1-884.    And  therefore  ^  T,  or  ihe  daily  acceleration,  will  be, 

^  2X86400  X '000001597  X  1-384^ 

3-14169  X  -036001697  ,  o^^nuo. 

Whence  it  appears  that  this  pendulum,  in  order  to  beat  sec- 
onds, must  be  about  three  one  thousandths  of  an  inch  longer  than 
one  entirely  free. 

In  order  to  investigate  the  liability  of  this  pendulum  to  change 
of  rate,  we  must  observe  that,  at  a  constant  temperature,  it  is 
impossible  that  there  should  be  a  change  of  rate  without  a  change 
of  the  arc  of  vibration ;  and  further,  that  there  is  no  cause  m 
operation  to  change  the  arc,  except  variations  of  density  in  the  air. 
In  expression  (5)  we  observe  that  «*  varies  as  k* ;  but  it  is  evident 
that  k^  varies  inversely  as  the  density  of  the  atmosphere.  Or, 
putting  jD  for  the  density, 

dl) 
2adaQo2kdkco^—'. 
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2da     2dk  dD 

da         dD 

00 =r. 

O  2D 

Putting  the  mean  density  of  the  air  =  1,  and  substituting  a 
finite  difference  for  dD^  we  shall  find  that  the  corresponding 
finite  difference  of  «  will  be  but  half  aa  great  in  proportion  to  the 
entire  arc,  as  the  fractional  change  of  density.  If,  therefore, 
under  a  constant  temperature,  the  mercury  in  the  barometer  rise 
or  fall  one  inch,  or  a  change  of  density  occur  equal  to  one  thirtieth 
of  the  mean,  the  arc  of  vibration  will  change  one  sixtieth  part 
of  the  whole ;  that  is  to  say,  if  the  value  of  «  is  2*^,  the  arc  will 
fell  ofl^  or  increase  to  the  amount  of  2'. 

To  compute  the  effect  of  such  a  change  upon  the  quantity  ^7*, 
we  may  regard  the  series  in  equation  (1)  as  being  sensibly  con- 
stant, and  men,  representing  the  whole  expression,  except  the 
denominator  of  the  coefficient  fraction,  by  Q^  and  omitting  the 
insignificant  term  m  from  tiie  denominator,  we  shall  have, 

^r=-^-,and  dJT=^. 

Substituting  -a^  iTfor  Q  and  reducing,  we  have, 

^.m  ^Tda 

dJT= , 

a 

which,  in  the  extreme  case  supposed  above,  gjves  a  diminution 
of  the  daily  acceleration  equal  to  '058  sec.  This  change  is,  un- 
fortunately, in  the  same  direction  aa  that  of  the  circular  error : 
but  it  is  proportional  to  the  quantity  ^  T  itself,  which  is  directly 
as  the  maintaining  power ;  which,  again,  as  appears  from  equa- 
tion (5),  is  as  the  square  of  the  arc.  Hence,  therefore,  the  im- 
portance of  reducing  the  arc  of  vibration,  and  the  near  approach 
to  insensibility  of  the  errors  arising  from  its  variations,  wnen  it 
is  amalL  Were  the  arc  only  1®  on  each  side  of  the  vertical,  the 
error  would  be  between  one  and  two  hundredths  of  a  second  per 
day.  Were  it  half  a  degree,  the  clock,  from  this  cause,  would 
not  be  an  entire  second  in  error  in  nine  months. 

The  chief  object  had  in  view  in  the  construction  of  the  elec- 
tric clock  herewith  exhibited,  has  been  to  secure  the  reduction 
of  the  arc  of  vibration.  The  work  having  just  been  completed, 
opportunity  has  not  yet  been  allowed  for  exfjerimentally  decid- 
ing the  question  bow  great  a  reduction  of  arc  is  practicable ;  but 
the  principle  of  the  mechanism  exacts  no  larger  motion  than 
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may  be  necessary  to  make  and  break  electric  contacts.  The  re- 
duction  of  the  arc  a  may  be  equally  effected  by  either  of  two 
methods-T-either  by  reducing  the  impulse  weights,  or  by  short- 
ening the  duration  of  the  impulse.  When  the  arc  is  considera- 
ble, the  former  method  appears  preferable;  when  it  is  very 
small,  there  is  not  much  to  choose  between  the  two ;  except  that, 
by  constantly  reducing  the  impulse  weights,  they  may  perhaps 
become  inconveniently  small 

To  return  to  the  subject  of  compensation  for  variations  of 
temperature,  it  mav  be  observed  that,  while  every  pendulum  is 
liable  to  be  disturbed  by  the  forces  other  than  gravitv  acting 
upon  it,  and  while  these  forces  are  not  all  of  them  subject  to 
law,  so  that  their  effects  can  be  exactly  predicted  and  idlowed 
for,  it  is  not  surprising  that  methods  of  compensation  theoreti- 
cally good  should  have  fSedled  to  satisfy  in  practice.  In  the  elec- 
tric clock  here  presented,  should  its  performance  accord  with  ex- 
pectation, and  should  it  be  found  practicable  to  reduce  the  arc  of 
vibration  as  far  as  it  is  at  present  believed  to  be,  there  will  evi- 
dently be  no  sensible  change  of  rate  arising  from  anv  cause 
whatever,  except  expansion  or  contraction.  If  then  the  rate 
does  actually  change,  the  cause  of  error  will  be  directly  indica- 
ted ;  and  the  proper  mode  of  correction  may  be  made  a  subject 
of  intelligent  study. 

A  doubt  has  been  already  intimated  above,  whether  the  com- 
plaint made  of  the  performance  of  the  mercurial  compensation, 
and  of  the  glass  jars  as  connected  with  it,  is  well  founded.  If 
the  pendulum  rod  descends  into  the  mercury,  it  would  seem  that 
there  could  be  no  great  difference  in  the  fluctuations  of  the  tem- 
perature of  the  two  metals.  As  the  changes  come  from  without 
it  will  be  the  rod  which  will  be  most  directly  exposed  to  them ; 
but  the  capacity  of  the  mercury  for  heat  is  so  much  less  than 
that  of  steel,  that  its  changes  take  place  with  correspondingly 
greater  rapidity.  If  the  snaaller  bulk  of  the  rod  in  proportion  to 
Its  surfiice,  be  m  its  favor,  the  remedy  would  be  to  make  the  rod 
larger,  or  to  dispose  the  mercury  in  an  annular  vessel.  But,  at 
any  rate,  it  is  easv  to  make  the  containing  vessel  of  iron  accord- 
ing to  the  plan  of  Mr.  Dent ;  and  if  this  is  done,  and  the  expe- 
dient last  suggested  is  adopted,  of  introducing  the  mercury  into 
the  annular  space  between  two  cylinders,  it  would  seem  that  the 
mercurial  compensation  might  be  made  (juite  perfect  As  a  final 
security  against  irregularities  in  the  receiving  of  heat  or  parting 
with  it,  the  entire  surfece  both  of  the  rod  and  of  the  containing 
vessel  might  be  made  uniform  in  character :  which  is  done  in  the 
present  clock  by  gilding.  For  a  comparison  of  the  performanoe 
of  the  compensation  in  glass  and  in  iron,  different  jars  are 
provided,  wnich  will  be  substituted  for  each  other  at  intervals 
of  several  months.    A  brass  cover,  externally  gilded,  is  also 
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■  •  >• 
provided,  to  be  placed  over  either  the  iron  or  the  glass  jar,  for 
the  purpose  of  observing  the  effect  of  change  of  external  surface. 
These  are  some  of  the  arrangements  which  have  been  made 
for  future  use  in  the  experimental  examination  of  the  question 
tmder  consideration.  They  would  not  have  been  brought  to  the 
notice  of  the  Association  until  after  having  been  instrumental  in 
aecuring  some  results,  were  it  not  for  the  fact  that  no  other  op- 
portunity will  occur  of  exhibiting  the  clock  itself — ^its  comple- 
tion having  taken  place  just  as  the  Association  are  meeting — and 
the  constructor  being  on  the  point  of  forwarding  it  to  the  Uni- 
versity of  Mississippi,  where  it  belongs.  The  observatory  of 
the  university  is  now  in  progress  of  erection,  and  it  will  be  some 
time  before  the  large  transit  instrument  which  is  to  be  provided 
will  be  set  up.  It  will  be  practicable,  however,  with  less  perfect 
&cilities,  to  make  som^  of  those  observations  for  which  this 
dock  is  designed ;  and  the  conclusions  to  which  such  observa- 
tions may  lead  will  be  communicated  hereafter. 


Abt.    XXTTT. — Enumeration  of  Ferns  collected  by  Mr,   Charles 
Wright^  in  Eastern  Cuba  in  1856-7 ;  by  Daniel  C.  Eaton, 

This  enumeration  has  been  prepared  for  the  benefit  of  the 
subscribers  to  Mr.  Wright's  Cuban  collections.  It  is  unavoid- 
ably imperfect,  since  my  materials  for  identifying  tropical  ferns 
are  scanty,  and,  indeed,  I  should  not  venture  to  print  it,  were  it 
not  for  the  kindness  of  Sir  W.  J.  Hooker,  who  has  examined 
and  named  for  me  several  of  the  more  obscure  species.  Mr. 
Wright  is  again  collecting  in  Ouba :  after  his  return  a  supple- 
ment to  this  list  will  probably  be  published, 

7Y4.  Hemionitis  palmata,  Linn, 

1*1  b.  Antrophyum  subsessile,  Kume^  Analect.  p.  29,  t  19. 

776.  A.  lanceolatum,  Kaulf, 

777.  Gymnogramme  tartarea,  Desv* 

778.  G.  sulphurea,  Desv, 

779.  G.  trifoliata,  Desv, 

780.  Xipbopteris  serrulata,  Kaulf, 

781.  Meniscium  sorbifolium,  Willd,;  Langsd,  and  Fisch,  le.  Fit,  t.  4. 

782.  M.  sorbifolium,  Swartz.  Tbis  is  probably  but  a  variety  of  the 
last  vith  narrower  pinnae. 

783.  Gymnopteris  aliena,  Presl,    (Acrosticbum  alienum,  Swartz,) 
784  &  785.   Olfersia  cervina,  Kunze;   Hook,  Filices  Exottccs,  t.  48. 

(Acrosticbum  cervinum,  Swartz.) 

786.  Polybotrya  osmundacea,  Humh,  dt  Bonpl,  ? 

787.  Lomariopsis  sorbifolia,  Fie^  Hist,  des  AcrostichacSes,  p.  69,  var,  ? 
Perhaps  this  Fern  deserves  to  be  described  as  a  new  species,  but  I  am  un- 
willing to  name  and  describe  it  from  my  present  scanty  materials. 

BBCOND  SERIES,  Vol.  XXVU,  No.  8Q.-MARCH,  1869. 
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V88.  Gymnopteris  nicotianaefolia,  PresL  (Acrostichum  nicotiaDsfoli- 
um,  Swartz.) 

789.  Elaphoglossum  ciliatum,  T.  Moore,  Index  Filicum,  p.  8.  (Aoroa- 
tichum  Preslianum,  F6ey  2me,  Mint,  p.  46,  t.  24 ;  Hook,  in  lilt.) 

190  <fe  791.  E.  latifolium,  /.  Smith,  Catal.  Kew  Ferns,  p.  3.  (Acrosti- 
chum latifolium,  Swartz  ;  Hook.  Fil.  Exot,  t  42.) 

The  name  Elaphoglossum  is  retained  for  this  genus  because 
there  was  no  representative  of  it  in  the  original  genus  Acrosti- 
chum, {Linn.  Amcen.  Acad,  i,  p.  268,)  which  contained  only  two 
real  Acrostichaceae,  A.  aureum  and  A.  lanceolatum  (Leptochilus 
Linnaeanus,  Fee),  the  former  of  which  must  keep  the  name  Acros- 
tichum. 

792.  Hymenodium  crinitum,  FSe,  2me.  Mhn.  p.  90.  (Acrostichum 
crinitum,  L. ;  Hook.  Fil.  Exot.  t  6.) 

793.  Elaphoglossum. 

794.  E.  piloselloides,  T.  Moore,  I.  c.  p.  13.  (Acrostichum  piloseUoides, 
Presl;  Hook.  I.  e.  t.  29.) 

795.  Goniophlebium  incanum,  /.  Smith.  (Polypodium  incanum, 
Swartz.) 

796.  Pleopeltis  angustifolia.  (Polypodium  elougatum,  Mettenius^  Po- 
lypod.  p.  88,  non  Pleopeltis  elongata,  Kaulf.)  • 

797.  Campy loneuron  taeniosum,  Fie,  Gen.  Fil.  p.  268.  (Polypodium 
tseniosum,  Willd. ;  Mettenitis,  I.  c,  p.  62.) 

798.  Goniophlebium  piloselloides,  /.  Smithy  in  Hook.  Jour,  Bot,  4,  p. 
66.     (Polypodium  piloselloides,  L.) 

799.  Campyloneuron. 

801.  0.  Cubense,  Fie,  Iconogr.  p.  14  and  129,  t.  3,  (Polypodium  t»- 
niosum,  var.  Mettenius,  I.  c.) 

803.  Phlebodium  aureum,  JR.  Br.;  Hook.  Gen.  Fil.  t  112.  (Poly- 
podium aureum,  L.  Chrysopteris  aurea.  Link,  Fil.  sp.  p.  121.) 

804.  Goniophlebium  neriifolium,  /.  Smith,  I.  c.  (P(d3Fpodittm  neriifo- 
lium,  Swartz.)  Hook,  in  litt. 

806.  Polypodium  sororium,  H.  B,  K. 

806.  P.  pectinatum,  L. 

807.  P.  Funiculum,  Fie,  Iconogr.  p.  12,  t.  18. 
808  &  810.  P.  suspensum,  L. ;  Hook,  in  litt. 

809.  P.  Camptoneuron,  Fie,  Gen.  Fil.  p.  237,  Iconogr.  p.  60,  t  28. 

811.  P.  trichomanoides,  Swartz. 

812.  P.  hastaefolium,  Swartz  ;  Hook.  <t  Grev.  Ic.  Fil.  t  203. 

813.  Goniopteris  reptans,  Preel.    (Polypodium  reptans,  Swartz.) 

814.  816  <k  866.  Polypodium  (Phegopteris)  sanctum,  Swartz. 

816.  Lastrea  pubescens,  Pr«/.  (Aspidium  pubescena,  Swartz;  Vid. 
Hook,  d  Grev.  Ic.  Fil.  t  162. 

817.  Goniopteris  tetragona,  Pr^Z.  (Polypodium  tetragonum,  5iaarte / 
Schkuhr,  Fil.  1. 18*>.  Phegopteris  tetragona,  Meiten,  FiL  Lips.  p.  84.) 
Hook,  in  litt. 

818.  819  in  822.  Lastrea  patens,  Presl.    (Aspidium  patens,  Sv^artM.) 
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This  is  a  common  and  most  variable  fern  in  the  Southern 
States  from  Florida  to  Louisiana  and  Texas.  It  resembles  Ne- 
phrodium  molle,  and  was  mistaken  for  that  species  by  Kunze. 
{Am.  Jour.  &i.  vi,  p.  83.) 

820.  L.  coutermina,  Fresl.  (Aspidium  conterminum,  Willd.)  Hook, 
in  litt. 

823.  Nepbrodium  deltoideum, -D^av.  (Aspidium  deltoidenm,  5i^ar to; 
Metten.  Phegopt.  und  Aspid.  p.  93.) 

824.  N.  Skinneri,  Moore^  Index  Mlicum,  p.  104.  (Aspidium  Skinneri, 
Hook.  Ic.  PL  1.924.)  t 

825.  N.  stenopteris.  (Aspidium  stenopteris,  Kume^  Fit.  2,  p.  48,  t. 
120.) 

826.  Nephrolepis  exaltata,  Presl. 

827.  Goniophlebium  loriceum,  Fie,  Gen.  Fil.  p.  255.  (Polypodium 
loriceum,  L.) 

829.  Polystichum  triangulnm,  Fie.  var.  (Aspidium  triaugulum,  Z. 
yar.  laxum,  Hook.  Fil.  Exot,  t.  33.  Polystichum  ilicifolium,  Fie.  Gen, 
Fil.  p.  279,  Iconogr.  p.  21,  t  6. 

830.  Lastrea  Melanochlamjs,  Moore,  I.  c.  p.  96.  (Aspidium  Melano- 
chlamys.  Fee,  Gen.  Fil.  p.  294.) 

831.  L.  exculta,  Moore,  /.  c.  p.  91.  (Aspidium  excultum,  Metten.  Phe- 
gopt. und  Aipid.  p.  69.     Aspidium  Isetum,  Moritz.)  Hook,  in  litt. 

882.  Polystichum  platyphyllum,  Presl.  (Aspidium  platypbyllum, 
Willd.     Phegopteris  platyphylla,  Metten,  I.  c.  p.  122.) 

833.  Aspidium  cicutarium,  Swartz ;  Metten.  I.e.  p.  117. 

834.  A.  macropbyllum,  Swartz  ;  Metten.  I.  c.  p.  122. 

835.  A.  trifoliatum,  Swartz. 

836.  Oleandra  nodosa,  Presl. 

837.  Asplenium  serratum,  L. ;  Hook.  Fil.  Exot.  t  70. 

838.  n.  marginatum,  L. ;  Hook.  I.e.  t.  73.  (Hemidictyum  margina- 
tum, Presl.) 

840.  A.  serra,  Langsd.  <k  Fisch.  Ic.  Fil.  t  19. 

842.  A.  dimidiatum,  Swartz.    (A.  zamisefolium,  Kunze,  Fil.  p.  103, 
t48.) 
833.  A.  falcato.  Lam.,  affine. 

844.  Fadyenia  prolifera,  Hook.  Gen.  Fil.  t  58,  B ;  Fil.  Exot.  t.  36. 
(Aspidium  Fadyenii,  Mettenius,  Fil.  Hort.  lAps.  p.  95.  Asplenium  pro- 
liferum,  Swartz.) 

845.  Asplenium,  salicifolio,  L.  affine. 

846.  Diplazium  grandifolium,  Swartz. ;  Hook,  in  litt. 

847.  Diplazium. 

848.  Asplenium  bidentatum,  Willd.  ? 

849.  A.  auricularium,  Desv. 

850  &  851.  A.  rhizophorum,  Swartz  ;  Hook  in  litt. 

852.  A.  bisectum,  Swartz, 

853.  A.  dentatum,  L. ;  Hook,  dh  Grev.  Ic.  Fil.  t.  72. 

854.  A.  formosum,  Willd. ;  Hook.  Fil.  Exot.  t  16. 
855  A  856.  A.  cicutarium,  Swartz. 

857.  A.  fragrana,  Swartz  ;  Hook,  in  litt. 
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858  <fe  869.  Onychium  strictum,  Kume^  Fil.  2,  p.  11 ;  Rook.  Sp.  Fil.  2, 
p.  123. 

860.  Gymnogramme  leptophylla,  Besv. 

861.  Asplenium  pumilum,  Swartz. 

862.  Didymochlsena  sinuosa,  Desv.     (D.  truncatula,  /.  Smith.) 

863.  Blechnum  occidentale,  L. 

864.  Lomaria  decresceus,  Fie^  Gen.  Fil.  p.  68,  Iconogr.  p.  24,  t  9. 
(L.  attenuata,  Willd.^  ex  Hook,  in  litt.) 

865.  Vittaria  lineata,  Sioartz — (the  longer  specimens.) 
865*>".  V.  sp.  ign. — (the  shorter  specimens.) 

866.  Pleurogramme  immersa,  Fee.  3me.  Mem.  p.  37,  t  4.     Hook,  in 
litt. 

867.  Pteris  pedata,  L. ;  Hook.  Sp.  Fil.  2,  p.  208.    Fil  Exot.  t.  34. 
(Doryopteris  pedata,  /.  Smith.) 

868.  P.  leptophylla,  Swartz;  Hook.  Sp. Fil.  2,  p.  216.    (Litobrochia 
leptophylla,  Fie,  Gen.  Fil.  p.  135.) 

869.  P.  mutilata,  L.;  Hook.  I.  c.  p.  164,  t.  131. 

870.  P.  denticulata,  Swartz;  Hook.  I.  c.  p.  215.  (Litobrochia  denticu* 
lata.  Fie,  I.  c.) 

871.  P.  longifolia,  L. 

872.  P.  aquilina,  L.  var.  caudata,  Hook.  I.  c.  p.  196. 

873.  P*  aculeata,  Swartz  ;  Hook.  I.  c.  p.  224.     (Litobrochia  denticu* 
lata.  Fie,  I.  c.) 

874.  Adiantum  macrophyllum,  Swartz  ;  Hook.  Fil.  Exot.  t  55. 

875.  A.  trapeziforme,  L. 

876.  A.  tenerum,  Swartz. 

877.  A.  concinnum,  H.  B.  K. 

878.  A.  fragile,  Swartz. 

879.  A.  pufverulentum,  L. 

880.  A.  cristatum,  L. ;  Hook,  in  litt. 

882.  A.  villosum,  L. 

883.  Pteris  laciniata,  Willd.;  Hook.  Sp.  Fil.  2,  p.  176,  t  132. 

886.  Polypodium  (Phegopteris)  barbatum,  Kunze  in  Linnaa,  9,  52. 
Hook,  in  litt. 

887.  Cheilanthes  microphylla,  Swartz. 

888.  Hemitelia  horrida,  R.  Br.;  Hook.  Sp.  Fil.  l.p.  30,  t  15;  FiL 
Exot.  t  69. 

889.  Alsophila. 

890.  A.  muricata,  Hook,  in  litt. 

891.  Cyathea  Serra,  Willd.  yw.'i 

892  <fe  893.  C.  arborea,  Smith;  Hook.  Sp.  Fil.  1,  p.  17. 

894.  Hypolepis  repens,  Presl. 

895.  Dicksonia  cicutaria,  Swartz. 

896.  Davallia  polypodioides,  Don. 

897.  Dicksonia  Plumieri,  Hook.  Sp.  Fil.  1,  p.  72. 

898.  Davallia  aculeata,  Swartz. 

899.  D.  uncinella,  Kume^  Fil.  2,  p.  96,  t  140. 

900.  Triohomanes  crispum,  L. 

901.  T.  macroclados,  Hume,  I.  c.  p.  72,  t  130. 

902.  T.  Badicans,  Stoartz  ;  Hook,  in  litt. 
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«03.  T.  anceps,  Rook.  Sp.  Fil.  1.  p.  135,  t.  40  ? 
^04.  Hymenophyllum  sericeum,  Stoartz. 

905.  H.  hirsutum,  Swartz. 

906.  907  <fe  908.  Trichomanes  pyxidifenim,  L.  var. 

909.  T.  angustetum,  Carm.;  Hook.  <lh  Grev.  Ic.  Fil.  1 166 ;  Hook,  in 
Hit. 

910.  Metzgeria  fucoides,  Nees  d;  Montague. 

911.  Trichomanes  membranaceum,  L. 
912  &  913.  T.  muscoides,  Swartz. 

914.  T.  apodum,  Hook,  <fe  Grev.  Ic.  Fit.  1 117. 

915.  T.  reptans,  Swartz. 

916.  T.  holopterum,  Kunu,  Fil.  1,  p.  185,  t  77 ! 

917.  Hymenopbyllum  asplenoides,  Swartz. 

918.  Hymenophyllum. 

919.  H.  undulatum,  Swartz. 

920.  H.  abruptum,  Hook.  Sp.  Fil.  1,  p.  88,  t  81. 

921.  Gleichenia  pubescens,  Willd. 

922.  G.  dichotoma,  Willd. 

923.  Nephrodium  Serra,  Desv.  Ann.  Linn.  6,  p.  253.  (Aspidium 
Serra,  Swartz.) 

924.  Danaea  nodosa,  Smith;  Hook,  db  Grev.  le.  Fil.  t  51. 

925.  Lygodium  Poeppigianum,  Presl.  Suppl,  Tent.  p.  103  ? 

926.  Schizsea  dichotoma,  Swartz. 

927.  Rhipidopteris  peltata,  FSe.  2me.  Mkm.  p.  78.  (Acrostichum 
peltatnm,  Swartz.) 

928.  Anemia  adiantifolia,  Swartz. 

929.  A.  Breuteliana,  Presl.  I.  c.  p.  90.  (A.  Mandioccana,  Hook.  Gen. 
FU.  t  90.) 

930.  Ophiogloesum  vulgatum,  L.     (Opbioglossnm  reticulatum,  L.) 

Dr.  J.  D.  Hooker  in  the  Flora  of  New  Zealand  unites  all  the 
species  of  Ophioglossum  proper,  and  Sir  W.  J.  Hooker,  in  his 
and  Dr.  Arnott's  Flora  of  Great  Britain,  says  he  is  ready  to 
acknowledge  the  correctness  of  this  view. 

931.  Psilotum  triquetrum,  Swartz. 

932.  Lycopodium  cernunm,  L. 

983.  L.  renexum,  Swartz  ;  Hook,  in  litt. 

934.  L.  linifolium,  X. 

935.  L.  verticillatum,  L. 

937.  L.  taxifoliom,  Swartz. 

938,  939  Sc  940.  Species  of  Selaginella. 
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Art.  XXIV. — Some  observations  on  the  Motions  of  certain  Wind- 
ing Plants ;  by  Wm.  H.  Brewer,  Prof,  of  Chemistry  in  Wafih- 
ington  College,  Pa. 

It  has  long  been  recognized  as  a  general  law,  that  green  plants 
during  their  growth  grow  towards  the  light,  but  all  the  botanical 
works  that  have  come  under  mv  observation,  which  speak  of 
winding  plants  and  tendrils  in  this  connection,  speak  of  them 
as  forming,  practically,  an  exception  to  this  law,  that  is,  that 
they  turn  towards  some  "  dark^^  or  "  opaque"  obiect.  That  they 
do  turn  towards  a  solid  support  has  long  been  observed,  the  fiwt 
is  undisputed,  and  the  cause  of  this  motion,  instinctive  as  it 
were,  towards  some  solid  around  which  they  may  twine  has  al- 
ways been  given,  directly  or  inferentially  as  the  aosenoe  of  light, 
or  more  properly  the  opacity  or  non-luminous  character  of  the 
support.  I  have  been  unable  to  find  any  account  of  experi- 
ments on  this  property  of  certain  plants  or  of  certain  organs  of 
^plants  further  than  merely  to  show  the  fact,  that  it  exists. 

During  the  summer  of  1855  I  made  some  observations  on  the 
growth  of  a  hop  vine  {Humulus)  to  ascertain  more  precisely  the 
relations  between  the  rate  of  growth  at  different  nours  of  the 
day,  and  the  temperature,  clearness  and  other  atmospheric  con- 
ditions. To  eflfect  this  the  vine  was  measured  at  stated  hoars 
several  times  each  day,  and  the  better  to  do  this  it  was  not 
allowed  to  wind  around,  but  was  trained  up  one  side  of  a  smooth 
pole.  Incidental  to  the  desired  observations,  it  was  noticed  that 
during  the  heat  of  the  day,  although  the  plant  sometimes  grew 
several  inches,  it  grew  towards  the  light  with  only  a  very  slight 
tendency  to  wind  around  the  pole,  while  during  tne  night,  or  on 
cold  days,  while  the  rate  of  growth  was  slower  it  would  assume 
the  spiral  and  cling  closely  to  the  support.  On  one  occasion, 
when  a  number  of  plants  were  only  from  one  to  two  feet  high, 
a  slight  fall  of  snow  took  place  which  remained  a  day  or  more, 
and  m  a  few  hours,  all  the  plants  which  had  sprung  up  from  the 
ground  and  remained  perfectly  erect  untD.  this  time,  inclined  at 
a  high  angle  towards  a  lattice  which  was  artificially  heated. 

It  was  also  found  that  they  would  climb  a  transparent  glass 
tube  almost  or  quite  as  readily  as  an  opaque  stick.  These  and 
similar  observations  at  other  times  suggested  to  me  that  the 
cause  of  the  motion  towards  a  support  was  not  owing  to  any 
influence  of  light,  or  its  absence,  but  rather  to  heat^  and  to 
elucidate  this  subject  a  series  of  experiments  were  made  at  Ovid, 
N.  Y.,  during  the  last  summer. 

These  consisted  in  the  main  of  presenting  a  warm  and  a  cold 
support  to  some  vrinding^plant,  and  then  observing  if  it  mani- 
fested any  preference.    The  plants  experimented  on  were  the 
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oommon  Lima  bean  {Phaseolus  luncUus  1l\  and  the  common  morn- 
ing glory,  {Chmx>hmlus  purpureus  L.)  The  general  plan  was  to 
keep  the  plants  in  a  closed  room  during  the  day  and  early  part 
of  the  evening,  where  the  air  could  be  Kept  at  a  rather  high  and 
nearly  constant  temperature,  and  then  remove  them  for  the  night 
into  another  room  where  the  temperature  was  several  degrees 
lower  than  the  first,  where  the  warm  and  cold  supports  were 
presented  to  them.  This  room  was  also  closed  and  darkened 
that  neither  currents  of  air  nor  morning  light  should  interfere 
with  the  accuracy  of  the  experiments. 

For  the  supports  tin  tubes  were  used,  of  the 
^         *  shape  given  m  the  figure,  having  a  fimnel  a, 

C^  at  the  top,  and  an  elbow  i,  at  the  bottom,  form- 

^^  ing  an  obtuse  angle.     These  were  about  an  inch 

in  diameter,  similar  in  size  and  shape,  and  the 
vertical  part  painted  black.  These  could  be 
kept  cool  by  filling  with  cold  water,  and  if  de- 
sired by  placing  ice  in  the  funnel  a,  and  could 
be  warmed  and  kept  at  any  desired  tempera- 
ture higher  than  the  air,  by  a  small  spirit  lamp 
placed  under  the  end  c.  For  the  use  of  glass 
and  other  materials,  an  elbow  of  tin  was  em- 
ployed, and  then  the  straight  tubes  fitted  with 
a  cork.  To  test  the  effect  of  colors,  tin  tubes 
were  painted  of  various  colors,  and  in  some 
cases  colored  paper  was  pasted  around  them. 
White,  black,  red,  pink,  green,  blue,  and  yel- 
low, were  tried.  When  in  use  the  tubes  were 
held  in  a  nearly  vertical  position,  about  five 
inches  apart,  one  filled  with  well-water  a  few 
d^rees  colder  than  the  surrounding  air,  the 
other  filled  with  warm  water  and  kept  heated  to  any  desired  tem- 
perature by  a  spirit  lamp,  generally  from  5°  to  12"^  Fahr.,  above 
the  temperature  of  the  air  in  the  room.  The  plant  was  placed 
at  the  beginning  of  the  experiment  so  as  to  be  midway  between 
the  two  tubes,  not  exactly  parallel  with  them,  but  crossing  their 
plane  at  a  low  angle.  It  was  allowed  to  remain  without  disturb- 
ance fix)m  9  P.  M.  until  7  A.  M.,  and  its  position,  the  temperature 
of  the  air  and  the  water  in  the  tubes  and  other  conditions  accu- 
rately noted  at  the  beginning  and  close  of  each  experiment. 

Many  preliminary  experiments  were  made  to  devise  means 
to  avoid  the  various  causes  of  interference,  and  to  test  and  per- 
fect the  apparatus,  and  they  so  &r  succeeded  that  I  confer 
the  results  given  as  reliable.  Afi;er  these,  a  series  of  fifi;y-two 
experinoients  were  carefully  made,  of  which  nineteen  were  with 
Cc^volvulofl^  and  twenty-three  with  Phaseolus.  These  gave  in 
thirty-fiiz  caaea  results  confirmatory,  that  is,  the  vines  turned  to 
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or  towards  the  warmed  tube,  in  fourteen  cases  they  showed  no 
especial  preference,  and  in  only  two  cases  did  they  turn  to  the 
cold  tube.  In  these  fifty-two  experiments,  the  right  tube  was 
heated  twenty-five  times,  and  the  results  were  nineteen  confirma- 
tory and  six  indifferent ;  the  left  tube  twenty-seven  times,  and 
the  results  seventeen  confirmatory,  eight  indifferent  and  two  con- 
tradictory, (that  is,  turned  to  the  cold  tube).  In  both  of  these 
latter  cases  the  nights  were  exceedingly  hot  (one  was  84°  F.)  and 
the  experiments  were  in  a  room  in  which  the  sun  had  shown  a 
part  of  the  day  and  the  walls  had  become  heated,  so  that  on 
closing  the  room  the  temperature  rose  during  the  night  several 
degrees ;  the  heat  radiated  from  the  walls  doubtless  effected  the 
results.  During  the  cooler  nights,  or  when  the  temperature  was 
below  65°  F.,  the  results  were  most  marked,  and  generally  in  the 
morning  the  point  of  the  vine,  left  the  evening  before  midway 
between  the  two  tubes,  would  be  found  not  only  moved  towards 
the  heated  tube  but  would  be  closely  twining  around  it,  the 
point  of  growth  lying  closely  against  the  surface.  The  right 
and  left  tubes  were  in  turn  heated  on  alternate  nights  and  also 
they  were  made  to  exchange  places  occasionally.  As  both  of 
^  the  plants  experimented  on  wind  to  the  left,  (the  right  according 
to  Bischof )  it  will  be  readily  seen  that  it  makes  much  difference 
which  tube  is  heated,  when  the  plant  is  placed  in  the  position 
relative  to  them  which  I  have  described,  m  the  form  the  spirals 
will  assume. 

Thus,  let  a  and  b  be  the  sections  of  the  two  tubes,  and  c  the 
extremity  of  the  plant  c  cf,  at  the  beginning 
of  the  experiment.  Then  if  a  be  heated  (the 
one  I  have  assumed  as  the  left  tube  in  the 
description)  the  plant  will  gradually  assume 
the  position  of  the  dotted  line  m  m,  by  sim- 
ply turning  to  the  left.  If  however,  the  right 
tube,  b,  be  heated,  the  plant  will  take  the 
direction  of  the  dotted  line  w??,  by  first  rising 
vertical  and  then  passing  behind  and  around 
the  tube. 

The  room  in  which  all  the  experiments 
(with  the  tubes)  were  conducted  had  but  one 
window,  opening  west,  which  at  night  was  carefully  closed  and 
darkened.  In  half  an  hour,  sometimes  in  a  few  minutes,  aft«r 
the  light  had  been  admitted  in  the  morning,  the  growing  point 
of  the  vine  would  slightly  relax  the  hold  with  which  it  would 
press  against  the  support,  and  then  during  the  day  its  growth 
would  be  towards  the  light.  During  this  period,  the  tendency  to 
grow  in  the  direction  of  the  light  was  vastly  greater  towards  the 
wai'med  tube ;  in  fact,  the  Phaseolus  seemed  to  be  entirely  insen- 
sible to  the  latter  during  this  time,  and  the  Convolvulus  nearly  so. 
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I  found  that  the  Phaseolus,  if  grown  in  a  room  in  which  the 
temperature  was  high  and  nearly  constant,  not  falling  more  than 
8**  or  4*^  F.  during  the  night,  would  wind  about  a  support  in 
such  very  lone  loose  spirals  that  it  could  not  retain  its  position, 
but  would  slide  down  from  time  to  time,  and  this  same  plant, 
when  allowed  the  influence  of  cooler  nights,  would  then  wind  in 
shorter  spirals  and  cling  with  its  accustomed  tenacity  to  the 
smooth  stick  which  served  as  a  support.  Furthermore,  I  found 
that  by  placing  a  plant  in  such  a  position  that  the  sun  could  shine 
on  its  growing  extremity,  but  not  on  its  support,  and  changing 
it  occasionally  to  keep  up  the  conditions,  turning  it  so  that  its 
tendency  to  grow  towards  the  light  was  in  opposition  to  that  of 
its  wincfinff,  and  then  keeping  it  at  night  at  nearly  the  same  tem- 
perature wiat  it  had  during  the  day,  I  could  entice  it  entirely 
away  from  the  support  until  a  length  of  several  feet  of  the  vine 
was  pendant  and  unsupported. 

These  indicate  the  same  fact  sustained  by  the  experiments  with 
the  tubes,  viz.,  that  plants  wind  best  when  the  support  is  warmer 
than  the  air.  This  condition  is  frilfilled  in  nature  at  night,  as  the 
solid  absorbs  the  sun's  rays  by  day  and  cools  more  slowly  than 
the  surrounding  air  by  night.  I  am  aware  that  such  plants  will 
wind  in  nature  around  cold  supports,  such  as  growing  plants  of 
other  species,  but  I  doubt  if  their  first  direction  towards  them, 
before  the  contact  is  more  than  accidental. 

There  appears  to  be  much  difference  in  the  force  with  which 
different  species  of  winding  plants  assume  the  spiral  The  Con- 
volvulus seemed  much  more  sensitive  to  the  influence  of  heat 
than  the  Phaseolus,  before  it  was  in  contact  with  anything,  and 
much  more  independent  of  it  afterward,  for  when  once  in  contact 
with  a  support  it  could  not  be  induced  to  again  leave  it,  and 
would  follow  a  piece  of  twine  or  slender  rod  apparently  as  read- 
Dy  as  a  more  solid  material.  Many  experiments  seepied  to  in- 
dicate that  contact  with  the  support  modifies  the  force  with  which 
plants  assume  the  spiral,  that  in  fact,  although  the  fibres  of  the 
plant  are  somewhat  spiral  about  its  axis  before  contact,  after- 
wards, these  spirals  are  shorter,  and  only  then  will  the  whole 
plant  assume  a  spiral  form  as  if  to  enclose  something  in  its  turns. 

This  was  beautifully  shown  by  introducing  the  end  of  a  vine 
into  a  thin  glass  tube  at  night ;  the  fibres  of  the  plant  would  as- 
sume a  shorter  spiral  and  sometimes  the  plant  itself  would  wind 
around  on  the  inner  surface  of  the  tube  in  the  same  form  and 
direction  as  if  it  had  enclosed  some  cylinder  in  its  turns,  while 
plants  not  so  treated  would  remain  nearly  straight  and  their 
fibres  less  spiral.  ^ 

The  experiments  with  tubes  of  various  colors  gave  no  results 
materially  different  from  the  others. 
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These  experiments  were  more  striking  than  was  antici{>ated, 
but  were  prosecuted  under  difficulties  which  prevented  their  be- 
ingcompleted. 

They  are  intended  as  the  preliminaries  to  more  extended  and 
complete  investigations  in  the  same  direction,  to  be  continued  at 
some  future  time,  embracing  the  interesting  question,  whether 
tendrils  are  influenced  by  the  same  causes  and  follow  the  same 
law,  also  some  things  relating  to  the  direction  of  winding  plants, 
the  length  of  their  spirals  compared  with  their  diameter,  the  di- 
rection of  the  spiral  growth  of  various  trees,  &c.  Some  obser- 
vations have  already  been  made  on  all  of  these  subjects  except 
that  of  tendrils. 

The  experiments  performed,  indicate,  I  think, 

Ist.  That  during  the  day  winding  plants  like  others  grow 
towards  the  light. 

2d.  That  they  possess  the  property  of  turning  towards  some 
solid  support. 

3d.  That  this  is  more  manifest  by  night  than  by  day,  and  the 
most  so  on  cool  nights  following  hot  days. 

4th,  That  this  is  not  controlled  by  any  influence  of  light  or 
its  absence,  exerted  by  the  support, 

5th.  That  heat  is  the  controlling  cause,  and  that  such  plants 
will  only  turn  (unless  it  be  accidentally)  towards  a  support,  the 
temperature  of  which  is  higher  than  that  of  the  surroimding  air, 

6th,  That  the  color  and  material  of  the  support  exert  no  in- 
•  fluence  further  than  that  they  influence  the  radiation  and  absorp- 
tion of  heat ;  and 

7th,  That  when  such  plants  are  in  actual  contact  with  some 
support,  the  tendency  to  wind  spirally  around  it  is  much  greater 
than  they  manifested  in  order  to  reach  it. 


Art,  XXV. — On  some  Anomalies  in  the  Florida  Oulf  Stream^ 
and  on  their  further  Investigation;  by  Lieut  E.  B.  HuNT,  Corps 
of  Engineers,  U.  S.  A. 

(Read  before  the  American  Association  for  the  Adyancement  of  Sdenee,  at 
the  Baltimore  Meeting,  May,  1858.) 

There  is  perhaps  no  portion  of  the  ocean  waters  which  has 
been  so  imperfectly  studied,  in  proportion  to  its  importance,  as 
that  from  the  west  end  of  Cuba  through  the  Gulf  of  Florida. 
The  whole  commerce  of  the  Gulf  of  Mexico  is  directly  con- 
cerned in  whatever  investigations  shall  more  accurately  define 
the  currents  or  other  physical  peculiarities  of  that  portion  of  the 
Gulf  Stream  area  from  the  line  joining  Cape  Antonio  to  Cape 
Catoche,  and  the  latter  with  the  Tortugas,  thence  to  the  east- 
ward through  that  grand  channel  bounded  on  the  norflx  and 
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west  by  the  Florida  Eeef  and  mainland,  and  on  the  south  and 
east  bj  Cuba  and  the  Bahama  banks.  As  it  is  the  natural  out- 
let for  the  products  of  the  entire  gulf  coast  and  of  the  valley  of 
the  Mississippi,  the  present  commerce  following  this  route,  vast 
as  it  is,  must  ultimately  be  so  far  exceeded,  that  it  will  seeto 
almost  insignificant  in  comparison  with  that  which  another  half 
century  will  direct  through  this  channel.  The  character  of  this 
navigation,  no  less  than  its  amount,  is  such  as  to  demand  the 
most  carefiil  study  of  the  currents,  by  which  it  is  so  largely  in- 
fluenced. All  are  so  familiar  with  the  immense  annual  losses  to 
commerce  by  wrecks  and  disasters  on  the  Florida  Eeefs  and 
Bahama  Banks,  that  a  simple  reference  to  the  fact  will  abund- 
antly vindicate  the  importance  of  carefully  gathering  whatever 
knowledge  can  give  greater  safety  to  this  navigation.  The  high 
extra  premiums  for  marine  insurance  by  this  Florida  channel 
route,  aflford  another  striking  testimony  to  the  risks  of  this  navi- 
^tion ;  but  I  think  it  right  to  remark  here,  that,  from  the  best 
mformation  I  could  obtain  at  Key  West,  the  Florida  channel  in- 
surance rates  are  very  much  too  high,  and  are  annually  giving 
exorbitant  profits  to  the  insurance  companies.  This  makes  it 
the  interest  of  these  companies  to  exaggerate  the  dangers  of  this 
passage ;  and  it  is  believed  that  they  are,  on  this  account,  less 
averse  to  wrecks,  and  less  strict  in  distinguishing  collusive  or 
firaudulent  wrecks  than  they  should  be.  A  reduction  of  rates 
must  soon  be  made,  if  we  may  judge  jfrom  the  fact  that  owners 
are,  to  a  considerable  extent,  becoming  their  own  insurers,  in 
preference  to  paying  the  established  rates.  The  new  light-houses 
and  coast-survey  beacons  have  added  much  to  the  security  of 
this  rout^  and  the  business  of  wrecking  at  Key  "West  is,  on  the 
whole,  diminishing,  although  commerce  is  of  course  increasing. 
Making  all  due  abatement  for  the  exaggerations  of  the  terrors 
of  the  Florida  Straits,  and  for  the  increased  aids  to  navigation, 
there  still  remains  a  very  serious  annual  marine  loss,  due  almost 
entirely  to  the  imperfect  acquaintance  of  navigators  with. the 
peculiarities  of  the  route,  and  especially  with  the  currents.  Mis- 
iwi  by  faJse  or  imperfect  views  about  the  Gulf  Stream,  and  other 
currents  prevailing  here,  sea  captains  are  frequently  so  unfortu- 
nate as  to  run  directly  on  the  reefe,  while  they  suppose  they  are 
well  out  in  the  channel  way.  I  cannot  but  think  that  a  system 
of  reef  pilotage,  properly  organized  and  well  conducted,  would 
lead  to  a  great  reduction  in  the  number  of  casualties.  By 
taking  and  leaving  well-trained  pilots  at  the  entrance  to,  and 
exit  from,  the  region  of  danger,  the  numerous  casualties  due  to 
the  imperfect  knowledge  of  sea  captains  would  be  in  great  part 
obviated.  Skillful  pilots,  constantly  engaged  in  taking  vessels 
throagh  the  channel,  would  grow  more  and  more  certain  of  all 
the  essentials  for  secure  passages,  until  it  would  become  a  gross 
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oflfence  to  lose  a  vessel,  except  from  causes  truly  extraordinary. 
It  is  obvious  that  such  pilots  should  be  so  situated  that  no  possi- 
ble advantj^  could  accrue  to  them  in  case  of  wreck,  while  a 
premium  should  be  awarded  for  each  safe  pilotage.  Were 
such  a  system  in  full  operation,  it  would  be  a  proper  rule  that  a 
vessel  failing  to  take  a  reef  pilot  should  forfeit  its  insurance,  ex- 
cept when  no  pilot  could  be  procured.  A  great  difficulty  in 
accomplishing  this  plan  except  by  the  combined  action  of  the 
insurance  companies,  is  found  in  the  fact  that  three  national 
jurisdictions  enter  the  field  of  pilotage. 

A  first  essential  for  giving  greater  security  to  the  Florida 
channel  navigation  is  a  more  correct  determination  of  the  cur- 
rents by  which  vessels  are  afiected  during  the  transit  Having 
spent  the  last  winter  at  Key  West,  I  was  led  to  inquire  about 
these  currents  with  some  particularity,  and,  as  a  result,  was 
brought  to  the  opinion  that  the  prevalent  views  are  very  seri- 
ously at  fault.  There  are  many  facts  quite  incompatible  with 
the  common  notions  of  a  v^ist  current  constantly  sweeping 
around  the  Gulf  of  Mexico,  and  thence  pouring  in  full  volume 
through  the  Gulf  of  Florida.  I  wUl  here  cite  some  notes  of  tes- 
timony given  me  by  various  persons  specially  acquainted  with 
the  matters  in  view.  They  were  (juestioned  more  particularly 
with  reference  to  facts  and  opinions  touching  a  southwest- 
erly current  prevailing  more  or  less  between  the  easterly  Gulf 
Stream  and  the  Florioa  reef.  Such  a  counter  or  eddy  current  is 
definitely  indicated  on  JeflFrey's  map  of  1794,  by  a  dotted  line, 
above  wnich  is  written,  "  North  of  this  line  is  a  current  setting 
southwestward,  unless  when  the  wind  is  at  north  or  easl^  which 
winds  admit  of  no  southwest;"  and,  *' South  of  this  line  the 
current  of  the  Florida  stream  sets  always  northwardly." 

Capt.  Geiger,  who  for  over  thirty  years  has  been  observing 
the  waters  of  this  vicinity,  most  of  that  time  having  acted  aa  a 
pilot  off  Key  West  harbor,  and  who  is  perhaps  better  acquainted 
than  any  other  person  with  the  currents  there  prevailing,  gives 
the  following  statement  of  facts. 

A  strong  north  or  northeast  wind  keeps  the  Gulf  Stream 
back,  and  makes  a  westerly  current  near  the  shore.  During 
June,  July,  and  August,  the  westerly  current  prevails  more  than 
the  easterly  current  from  five  to  fifleen  miles  from  the  ree£ 
The  direction  of  the  current  depends  mostly  on  the  wind.  The 
westerly  current  prevails  for  from  one  third  to  two  fiflhs  the  en- 
tire time  from  year  to  year,  for  from  two  to  fifteen  miles  outside 
the  reef  off  Key  West.  He  has  known  it  twenty -five  to  thirty 
miles  off  Sand  Key.  When  the  Gulf  Stream  is  strongest  on  the 
Cuba  shore,  the  westerly  current  is  strongest  on  the  north  side; 
and  when  it  is  weakest  along  the  Cuban  shore,  the  Gulf  Stream 
sets  close  along,  the  ree£    He  has  found  the  westerly  current  as 
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fiur  tip  as  Carysfort,  but  not  frequently,  and  not  broad  or  strong. 
This  current  broadens  from  Carysfort  to  the  westward,  and  con- 
tinues about  constant  along  its  course.  The  tides  on  the  two 
sides  of  the  reef  are  about  six  hours  apart,  on  an  average ;  but 
set,  on  the  whole,  as  much  one  way  as  the  other  over  the  reef. 
Sometimes  there  is  a  narrow  easterly  current  for  a  mile  from  the 
reef;  then  a  westerly  current,  and  then  the  Gulf  Stream.  Both 
the  United  States  steamers  Susquehanna  and  Wabash  were  set 
westwardly  by  the  current  about  eight  or  ten  miles  during  the 
past  season.  A  considerable  number  of  the  Gulf  traders  know 
of  the  westerly  current,  and  make  more  or  less  use  of  it  in  navi- 
gating westwardly.  When  running  with  the  wind  the  water  is 
smooth,  and  rough  when  running  against  it.  After  northers, 
the  westerly  current  is  to  be  expected.  Sometimes,  in  crossing 
to  Havana,  no  Gulf  Stream  indications  are  found ;  and  some- 
times a  westerly  current  is  found  along  the  north  shore  of  Cuba. 
Notwithstanding  Capt.  Geiger's  long  observation  of  these  cur- 
rents, he  says  that  he  is  quite  unable  to  reduce  them  to  rule,  or  in 
any  way  to  know  before  hand  how  the  current  will  be  found  to 
set  Bfe  asserts  that  the  Gulf  Stream  sets  from  the  vicinity  of 
Cape  St.  Antonio,  northeasterly  through  the  Florida  channel, 
and  that  the  main  stream  does  not  make  the  circuit  of  the  Gulf 
of  Mexico  as  generally  supposed. 

Captain  Richardson,  pilot  of  the  Coast  Survey  surveying 
steamer  Corwin,  says,  in  substance,  as  follows :  The  westerly 
current  appears  irregularly  chiefly  in  the  winter,  but  sometimes 
during  the  prevalence  of  the  regular  trades.  It  extends  from 
ten  to  fifteen  miles  off  from  Sand  Key,  sometimes  nmning  as 
mucb  as  two  miles  an  hour.    It  never  prevails  over  the  reef 

E roper.  It  sets  for  two  months  or  so  some  winters.  It  spreads 
irtner  from  the  reef  as  it  goes  west.  Has  known  it  as  far  north 
as  Carysfort,  just  outside  the  reef,  and  at  Cape  Florida  even 
where  the  reef  is  narrow  and  deep,  this  current  sometimes  sets 
across  it  some  two  miles  from  shore,  but  is  not  very  frequently 
found  there.  As  it  runs  west  it  seems  to  increase  in  breadth. 
Off  Indian  Key  he  has  known  it  to  extend  seven  miles  from  the 
edge  of  the  reef;  at  Bahia  Honda  it  is  sometimes  ten  miles,  and 
at  Sand  Key,  from  ten  to  fifteen  miles.  In  the  winter  of  1856-7 
there  was  very  little  of  this  current.  In  crossing  from  Key 
West  to  Havana  the  Gulf  Stream  runs  much  stronger  on  the 
Cuban  side.  To  some  extent,  navigators  know  this  westerly 
current,  and  use  it  with  great  advantage  when  bound  west.  In 
one  case  in  1852  he  knew  of  two  vessels  bound  east  past  Tortu- 
gas  which  separated  about  100  miles  in  twenty-four  hours,  by 
one  captain  Knowing  this  current  and  the  channel,  while  the 
other  kept  in  the  westerly  current.  The  tide  between  the  Quick- 
sands and  Tortugas  sets  flood  N.KE.  and  ebb  S.S.E.,  differing 
from  the  charts. 
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Captain  Wilson  who  has  for  several  years  been  running  on  the 
vessel  serving  Fort  Jefferson  on  Tortugas  as  a  mail  boat  to  and 
from  Key  West,  says  that  for  some  three  months  prior  to  Feb. 
11, 1867,  there  was  a  strong  and  decided  westerly  current  on  the 
north  margin  of  the  gulf,  on  the  reef  between  Key  West  and 
Tortugas.  It  had  then  for  some  two  months  been  constantly  to 
the  west.  Eunning  out  from  Tortugas  on  an  E.S.E.  or  S.E, 
course,  and  tacking  to  the  north  or  east  of  north  when  the  point 
was  reached,  which  in  an  ordinary  gulf  stream  would  bring  him 
out  somewhere  from  Sand  Key  light  to  six  or  seven  miles  west 
of  it,  which  tack  if  there  were  no  currents  would  bring  him  out 
abreast  the  Marquesas,  he  has  six  times  in  the  last  three  months 
come  out  abreast  the  Quicksands,  thus  falling  short  of  where  he 
would  have  been  had  the  water  been  still,  by  some  eighteen  to 
twenty  miles,  or  some  thirty  miles  west  of  oand  Key  where  he 
would  have  fetched  during  a  full  Gulf  Stream  current  It  usu- 
ally takes  about  twenty  hours  to  run  both  branches  of  this  tack. 
There  is  no  appearance  of  any  current  on  or  within  the  reef 
either  way  except  the  set  of  the  tides.  When  the  westerly  cur- 
rent is  running,  he  finds  it  better  to  beat  up  within  the  reef  than 
to  attempt  to  cross  over  into  the  Gulf  Stream.  Mr.  W.  thinks 
the  current  sometimes  extends  half  way  across  to  Cuba.  He 
says,  this  westerly  current  has  prevailed  more  or  less,  every 
wmter  for  seven  years  that  he  has  been  running  between  Key 
West  and  the  Tortugas;  but  never  so  strong  as  this  winter 
(1857-8),  or  for  so  long  a  time,  probably  not  over  a  month  in 
any  previous  case.  He  thinks  the  westerly  current  mainly  dis- 
appears during  the  prevalence  of  the  regular  summer  trades. 

I  was  informed  by  General  Totten  that  Com.  Bainbridge  told 
him,  that  in  a  voyage  made  by  him  some  fifty  years  sinc^  when 
he  supposed  himself  in  the  Gulf  Stream,  west  of  Cape  Iiorida, 
he  found  by  known  landmarks  that  he  had  drifted  a  considerable 
distance  to  the  westward  instead  of  to  the  eastward. 

I  am  indebted  to  Mr.  Charles  Tifl,  of  Key  West,  for  the  fol- 
lowing notes : — 

"  In  December,  1856  (I  think),  the  barque  Joseph  Hale  from 
Philadelphia  for  New  Orleans,  got  ashore  ten  miles  southeast 
from  Cape  Florida  light-house.  She  had  passed  round  the 
*  Isaacs,'  and  made  the  Orange  Keys,  steering  for  the  Double- 
headed  Shot  Key's  light  While  looking  out  for  the  light,  the 
ship  apparently  going  seven  knots,  she  struck,  and  proved  to  be 
in  the  position  above  stated. 

"  The  ship  Eockland  from  New  Orleans  to  Boston  was  off  the 
Pan  of  Matanzas  at  four  o'clock  (say  March  25th,  1868),  wind 
E.S.E.,  ship  going  per  compass  E.N.E.,  intending  to  sight  Double- 
headed  Shot  Key  light.  At  twelve  o'clock  saw  what  was  sup« 
posed  to  be  the  Ught  on  Double-headed  Shot  Keys,  foid  kept  the 
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ship  off  to  pass  it  on  the  gulf  or  western  side.  But  the  light 
proved  to  be  the  new  one  on  Sombrero  Shoal  (just  opjposite), 
of  which  the  captain  had  no  notice,  and  she  struck  a  shoal  inside 
the  main  ree£  A  glance  at  the  chart  will  show  how  far  these 
captains  were  mistaken  in  their  estimate  of  both  the  force  and 
direction  of  the  current 

"Some  years  since  a  fishing  smack  left  Key  West  to  go  to 
Cape  Blonda.  The  wind  was  eastwardlv,  and  after  she  had 
beaten  to  windward  for  some  forty-eight  hours,  she  stood  in  to 
make  the  land.  She  fetched  twenty  miles  to  the  westward  of 
the  starting  point,  showing  in  this  instance,  a  strong  westerly 
corrent  from  the  centre  of  the  Gulf." 

Mr.  Tift  adds  that  he  "  knows  that  the  *  gulf  current'  some- 
times, though  rarely,  runs  strong  to  the  eastward  a  mile  or  more 
inside  of  the  reef  (at  Key  West),  but  that  the  general  set  is  west- 
ward for  a  short  oistance  from  the  main  reef."  The  idea,  how- 
ever, of  a  "strong  westerly  current"  on  this  "edge,"  must  be 
taken  with  many  grains  of  allowance.  A  ship-master  leaving 
the  strong  gulf  current  and  approaching  the  margin,  finds  the 
set  so  redu^d  in  its  rapidity  as  to  conclude  that  he  has  found 
the  stream  actually  going  westward.  As  stated  above,  this  is 
only  true  to  a  very  limited  extent,  or  in  other  words  the  belt  of 
westwardly  current  is  very  narrow. 

I  am  indebted  to  Mr.  fealdwin,  collector  at  Key  West,  for  a 
case  in  his  own  experience  showing  a  westerly  drift,  and  for 
some  observations  made  specially  valuable  by  his  long  and  ftill 
acquaintance,  not  only  with  the  matters  in  question,  but  with 
the  navigators  frequenting  Key  West. 

In  June,  a  few  years  smce,  Mr.  B.  made  a  passage  in  a  fisust- 
sailing  brig  firom  Mexico  to  Havana.  After  leaving  Campeachy 
Bank,  they  made  Tortugas  Islands  and  took  a  de{)arture  about 
sunset,  steering  about  southeast  by  east  About  midnight  it  fell 
cahn,  and  for  five  days  they  experienced  only  calms  and  occa- 
sional light  airs  from  the  south.  On  the  sixth  day  there  was  a 
light  wind  from  the  east.  The  master,  an  experienced  navigator 
and  well  acquainted  with  those  waters,  steered  south,  supposing 
he  had  drift^ed  through  the  Gulf.  On  the  morning  of  the  seventh 
day  he  made  land,  which  he  supposed  was  somewhere  near 
Matanzas,  but  which  turned  out  to  be  near  the  Colorados,  a  reef 
off  the  west  end  of  Cuba. 

Again,  in  a  voyage  from  St.  Marks  to  Key  West,  Mr.  Bald- 
win says,  that  bein^  set  by  strong  southwest  currents  in  the  Bay 
of  Mexico,  they  fell  to  leeward  and  made  the  Tortugas  Islands. 
Having  an  experienced  pilot  they  ran  through  into  the  gulf  be- 
tween the  TortuCTS  and  the  Quicksands.  After  beating  to  wind- 
ward for  three  dajB  they  stood  in,  and  found  themselves  six 
miles  to  leewiurd  of  where  they  entered  the  gul£    Satisfied  that 
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they  had  to  contend  with  a  strong  westerly  current,  the  master 
consented  to  beat  up  inside  the  reef)  and  they  reached  Key  West 
in  thirty-six  hours. 

Mr.  Baldwin  says  he  has  conversed  with  many  intelligent 
ship-masters,  with  the  Key  West  pilots,  and  with  the  masters  of 
fishing  smacks  who  are  constantly  crossing  and  recrossing  the 
gulf  to  and  from  Cuba,  and  says  that  they  assure  him  that  no 
dependence  can  be  placed  on  the  Gulf  otream ;  sometimes  it 
runs  very  much  stronger  than  at  other  times  in  a  northeast  di- 
rection :  that  it  very  frequently  runs  in  a  southwest  direction ; 
and  that  at  other  times  there  is  no  current  at  all.  Very  fre- 
quently they  experience  an  easterly  current  on  the  Cuba  coast 
and  the  reverse  on  the  Florida  coast,  and  at  other  times  a  strong 
current  in  the  centre.  The  current  cannot  be  mistaken,  as  the 
change  is  perceptible  to  the  eye. 

Mr.  Baldwin  adds,  "  A  great  deal  depends  on  the  force  of  the 
wind.  My  own  observation  has  satisfied  me  that  the  wind  influ- 
ences the  set  of  the  Gulf  Stream ;  for  instance,  after  a  heavy 
northeast  wind  the  stream  sets  to  the  northeast  at  a  very  rapid 
rate,  and  vice  versa.  Since  my  residence  at  Key  West,  I  have 
known  several  vessels  to  be  brought  in  from  the  northwest, 
having  got  into  the  Bay  of  Mexico,  when  supposing  themselves 
east  of  Cape  Florida." 

He  was  assured  by  the  master  of  a  vessel  from  Honduras,  and 
another  from  Central  America,  both  stranded,  that  they  had 
come  round  Cape  Antonio,  and  after  beating  as  they  supposed 
in  the  gulf,  aided  hj  the  Gulf  Stream  for  a  number  of  days,  dis- 
covered land,  and  judging  it  to  be  the  Bahamas,  shaped  their 
course  through  the  gul^  and  were  stranded  near  the  Ceoar  Keys. 

These  scraps  of  testimony  might  be  much  extended  if  neces- 
sary, but  I  suppose  they  fidly  suflSce  to  show  that  we  are  still 
very  far  from  possessing  the  knowledge  the  case  demands. 
Thev  clearly  prove  that  there  is  enough  westerly  current  in  the 
Gult  of  Floriaa  to  be  of  vast  importance  to  navigation  if  its 
movements  can  be  defined,  and  to  constitute  a  great  aanger,  if  it 
is  not  known.  Its  variations  are  also  well  established,  and 
should  be  known  to  navigators.  I  am  also  quite  well  persuaded, 
not  only  from  actual  testimonies,  but  from  the  fact  that  a  coral 
bank  extends  above  Cape  Catoche,  that  at  least  a  large  part  of 
the  Gulf  Stream  turns  to  the  northeast  around  the  west  end  of 
Cuba>  instead  of  making  the  circuit  of  the  Gulf  of  Mexico. 
The  effect  of  the  earth's  rotation,  and  of  its  own  inertia,  on  the 
current  coming  north  from  the  Caribbean  Sea,  would  be  to  give 
it  an  eastward  bend.  It  is  also  quite  incompatible  with  the  ten- 
dency of  the  westerly  current  to  expand  towards  Tortugas,  to 
suppose  that  the  main  Gulf  Stream  comes  sweeping  in  from  near 
the  mouth  of  the  Misissippi  towards  this  point 
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Before  attempting  to  theorize  on  the  cause  of  this  westerly 
current,  it  is  certainly  very  desirable  that  it  should  be  more  ac- 
curately defined.  The  eftect  of  dragging  by  the  Gulf  Stream 
along  its  sides,  may  perhaps  be  to  produce  a  deficiency  of  water 
behind,  to  be  replaced  by  a  return  current  of  this  degree  of  force, 
but  it  would  certainly  not  call  for  such  a  vast  bodjr  of  westerly 
current  as  is  vouched  for  in  some  cases,  nor  would  it  explain  its 
alleged  fluctuations.  Some  of  the  wrecks  which  have  lately  oc- 
curred seem  due  to  a  strong  current  setting  through  the  Santarem 
Channel,  and  we  may  see  in  this  a  suggestion  of  a  cause  for  the 
westward  currents  when  these  exceed  the  magnitude  of  a  proper 
eddy.  A  Santarem  current  projected  across  the  gulf,  may  be 
thrown  down  the  reefj  though  I  should  not  much  expect  such  a 
result 

It  will  be  well  here  to  call  attention  to  the  refutation  of  the 
theory  that  the  Gulf  Stream  owes  its  progress  to  a  declivity  re- 
sulting from  heaping  up  waters  in  the  Gulf  of  Mexico,  which 
this  parallel  counter  current  affords.  There  is  no  evidence  of 
any  such  elevation  of  the  Gulf  of  Mexico  as  this  theory  calls 
for.  On  the  contrary  there  is  no  such  southeast  current  across 
fix>m  the  Bay  of  Mexico,  Barnes's  Sound,  &c., — as  such  an  eleva- 
tion would  inevitably  create.  The  whole  motion  of  a  descending 
river  in  the  sea,  with  its  source  in  the  Gulf  of  Mexico,  seems  to 
me  quite  untenable  and  conflicting  with  facts. 

The  natural  conclusion  from  what  has  preceded  is,  that  there 
is  abundant  need  of  further  exploration  into  the  movements  of 
this  whole  system  of  currents.  Their  incalculable  commercial  . 
importance  makes  such  an  inquiry  any  thing  but  speculative, 
and  should  stimulate  active  and  well-conditioned  observa- 
tions. "We  well  know  how  imperfect  the  observations  by.  the 
drift  of  ships  must  be ;  they  are  rather  indications  than  meas- 
urements. 

In  view  of  the  present  state  of  the  case,  I  would  ask  attention 
to  the  promise  of  results  offered  by  undertaking  an  extensive 
series  of  current  bottle  observations ;  on  the  line  from  Cape  St. 
Antonio  to  Cape  Catoche.  By  systematic  proceedings  sevend 
points  might  be  well  illustrated.  Suppose  a  vessel  to  cross  on 
this  line,  say  twice  monthly  for  a  year,  throwing  over  one  or  two 
hundred  bottles  each  time,  containing  slips  duly  numbered  so  as 
to  indicate  each  starting  point  accurately;  these  points  being 
regularly  distributed  on  the  line  run,  and  checked  by  the  verifi- 
cation of  the  route  sailed.  As  these  bottles  proceed  on  their 
course,  they  will  become  faithful  witnesses  of  the  currents,  and 
by  their  spreading  they  will  show  conclusively  what  the  real 
course  of  the  Gulf  Stream  is,  and  whether  it  is  broken,  one 
branch  sweeping  around  the  gulf  coast,  and  the  other  pushing 
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on  northeasterly.  With  a  view  to  promote  their  being  readily 
picked  up  at  sea,  I  would  propose  that  flasks  of  white  glass, 
olown  with  broad  bases,  should  be  used.  These  could  be  seen 
at  a  distance,  and  in  a  region  so  crowded  with  sails  as  the  Gulf 
of  Florida,  very  many  would  be  picked  up  while  still  afloat, 
thus  giving  a  true  measure  of  mean  velocity.  A  small  sailing 
vessel,  such  as  one  of  the  Key  West  pilot  boats,  or  the  revenue 
cutter  at  that  station,  might,  by  having  a  good  observer  put 
aboard,  make  such  a  course  of  observations  with  slight  expense 
in  proportion  to  the  results.  It  is  hardly  needful  that  I  snould 
here  turther  state  the  bearings  of  such  a  plan,  but  I  think  all 
will  concede  to  it  the  pi'omise  of  elucidatmg  some  important 
questions  of  the  Gulf  currents.  It  would  surely  be  much 
better,  could  deep  sea  observations  be  made  also,  and  to  some 
extent  probably  tney  might  be  connected  with  a  current  bot- 
tle campaign.  The  superficial  study,  ought  certainly  not  to 
be  longer  deferred ;  after  this,  we  can  take  a  next  step  more 
wisely. 


Art.  XXVI. — Abstract  of  a  Meteorological  Journal,  heptatMarisUa^ 
Ohio:  lat.  89°-25  K  and  Ion.  4°-28  W.  of  Washington  City; 
by  S.  P.  HiLDRETH,  M.D. 


Janni 
Fehn 
Mard 
April 
May, 
June, 
July, 
Augi 
Sept< 
Octol 
Novf 
Dece 


Temperature. — The  mean  temperature  of  the  year  1858  is 
53° '75 ;  more  than  two  degrees  above  that  of  1857,  which  was 
61°'48.  The  extremes  of  heat  and  cold  have  not  been  so  great 
aa  in  some  years,  especially  that  of  cold ;  the  lowest  gnde  of 
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the  thermometer  being  only  five  degrees  below  zero,  in  Feb- 
ruary. 

iSun  and  melted  snow. — The  amount  of  rain  and  melted  snow 
is  sixty -one  inches  and  eighty -four  hundredths,  a  quantity  some- 
what exceeding  that  of  any  other  year  since  I  have  kept  a  reg- 
ister, thirty -two  years,  and  with  that  kept  by  Mr.  Wood  from 
1818,  making  forty  years ;  forty-two  inches  is  the  mean  amount 
for  a  series  of  years,  but  in  dry  periods  it  sinks  sometimes  to 
thirty-two  inches,  about  half  that  of  the  past  year.  The  month 
of  May  exceeded  in  quantity  that  of  any  other,  being  nearly 
twelve  and  a  half  inches.  It  was  divided  among  the  seasons  as 
follows:  winter  ISyVV  inches,  spring  ISyVv  inches,  summer 
15tW  inches,  autumn  IS/A  inches.  The  quantity  of  snow  was 
small,  four  inches  being  the  greatest  depth  at  any  one  time,  not 
affording  sufficient  for  sleighing. 

Winter. — The  winter  of  1858,  was  uncommonlv  mild,  the 
mean  being  86*^*54 ;  more  than  six  degrees  above  that  of  1857, 
which  was  30°-85 ;  while  that  of  1856  was  25°-50,  the  lowest  of 
any  one  on  record.  The  moderate  weather  continued  until  near 
the  middle  of  February,  about  which  time  the  Ohio  river  was 
open  and  navigable  for  steamboats.  The  mean  for  December 
was  41°-20,  and  that  of  January  40°-44,  being  many  degrees 
above  that  mean  for  these  months,  so  mild  was  the  weather  that 
it  was  feared  we  should  have  no  ice  for  summer  use.  The  buds 
of  fruit  trees  swelled  as  they  do  in  March,  and  some  peach  trees 
on  a  high  sandy  ridge  of  land  in  Noble  county,  fifteen  or  twenty 
miles  north  of  Marietta,  opened  their  blossoms  on  the  28th  day 
of  January,  and  what  is  very  curious,  notwithstanding  the  cold 
in  February  and  March,  produced  fruit.  It  was  as  late  as  the 
18th  of  February  before  navigation  was  closed  by  ice,  and  the 
24th  before  the  Ohio  was  frpzen  over.  It  remained  shut  only  a 
&w  days,  and  boats  were  again  running  by  the  tenth  of  March. 
In  a  majority  of  years,  the  Ohio  is  closed  for  a  short  time  in  De- 
cember, but  invariably  opens  again  at  or  near  the  winter  solstice, 
when  there  is  commonly  an  abundance  of  rain.  February  was 
a  cold  month,  the  mean  being  28°"00 ;  whereas  in  1857  it  was 
42°'73,  a  difierence  of  nearly  fifteen  degrees.  The  earlier  part  of 
the  winter  was  mild  all  over  the  valley  of  the  Ohio. 

Spring. — The  mean  temperature  of  the  spring  months  is 
62*^*03 ;  being  nearly  seven  degrees  above  that  of  1857,  and  a  full 
medium  for  this  climate,  the  difference  being  occasioned  by  the 
higher  temperature  of  April.  The  mean  of  this  month  is  con- 
sidled  as  usually  representing  that  of  the  year,  but  in  1858  was 
nearly  three  degrees  above  it.  The  month  of  May  was  about 
the  ordinary  temperature  60® '70.  The  early  part  of  March  was 
unconunonly  cola,  the  mercury  falling  to  zero  on  the  seventh  of 
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the  month,  and  for  a  number  of  days  it  was  but  a  little  above  that 
point.  This  severe  cold  had  a  disastrous  effect  on  fruit  trees  of 
all  kinds,  especially  peaches,  apples  and  pears,  the  crop  of  these 
varieties  being  entirely  destroyed  all  over  the  Western  States, 
except  in  a  few  favored  places,  especially  in  orchards  located  on 
the  tops  of  high  ridges  with  a  light  loamy  soil ;  at  this  time  the 
blossom  buds  were  red,  on  the  point  of  opening  their  flowers. 
Orchards  on  islands  in  the  Ohio  river  were  in  some  measure  pro- 
tected by  the  proximity  of  water,  arid  produced  a  partial  crop. 
The  loss  to  the  country  must  have  been  more  than  a  million  of 
dollars,  as  there  is  scarcely  a  farmer  in  the  land  who  has  not 
more  or  less  acres  of  orcharding,  some  along  the  borders  of  the 
Ohio  raising  in  ordinary  years  two  or  three  thousand  barrels  of 
apples.  Fruit  trees  blossomed  at  about  their  usual  period,  and 
when  in  this  state,  a  severe  frost  on  the  27th  of  April  destroyed 
the  remaining  strength  of  the  germs,  so  entirely  that  the  young 
fruit  all  dropped  off  before  it  attained  the  size  of  a  robbings  egff. 
The  grape  being  later  in  blossoming,  escaped  in  a  measure  the  ill- 
effects  of  frost ;  but  the  excessively  wet  summer  rotted  and  mil- 
dewed a  large  portion  of  the  fruit,  disappointing  the  hopes  of 
the  cultivators  m  affording  them  only  a  small  crop. 

The  month  of  May  was  excessively  wet,  raining  more  or 
less  copiously  on  seventeen  days,  summing  up  at  the  end  of  the 
month  the  enormous  quantity  of  twelve  and  a  half  inches,  which  is 
more  than  all  that  fell  in  the  spring  months  of  1857,  and  a  greater 
amount  than  ever  known  before  since  a  register  of  the  rain  has 
been  kept.  For  the  three  spring  months  this  year  the  amount 
was  eighteen  and  a  half  inches.  The  effects  of  this  superabund- 
ant and  constant  wet,  was  very  disheartening  to  the  cultivators 
of  the  soil.  The  land  could  not  be  plowed  at  the  proper  time 
for  the  planting  of  com  and  other  spnng  crop?,  and  when  it  was 
done,  the  seed  rotted  in  the  earth.  Along  the  margins  of  the 
creeks  and  rivers  the  bottoms  were  overflowed,  destroying  the 
seeds  that  had  already  germinated,  and  leaving  much  drift  and 
rubbish,  thus  marring  the  grounds  for  future  cultivation.  These 
overflows  continued  to  recur,  until  as  late  as  the  fifteenth  of 
June,  and  many  fields  were  replanted  two  or  three  times,  while 
others  were  abandoned  as  hopeless.  This  excess  of  rain  was 
not  confined  to  the  State  of  Ohio,  but  was  felt  in  all  the  Western 
States,  especially  on  the  river  Wabash,  where  the  floods  in  June 
were  very  disastrous.  West  of  the  Mississippi  river  the  rains 
were  still  more  copious,  as  by  a  notice  in  a  letter  from  Lee 
County,  Iowa,  there  had  fallen  sixty-five  inches  fix)m  the  eighth 
of  April  to  the  first  of  November,  the  usual  quantity  being 
only  fortv-four  inches ;  and  as  December  was  a  very  wet 
month,  there  was  not  less  than  seventy-two  inches,  or  six 
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feet  daring  the  year ;  an  amount  usually  found  only  in  tropical 
dimates. 

Summer. — The  mean  temperature  of  the  summer  months  is 
7S°'S4,  one  degree  more  than  in  1857,  and  a  full  average  for 
this  region.  For  the  healthy  growth  of  plants  there  was  abund- 
ant heat;  but  the  excessive  rains  so  saturated  the  earth  that 
their  roots  were  in  a  manner  drowned,  especially  on  flat  lands, 
causing  a  sickly  aspect,  instead  of  the  usual  deep  green  color 
seen  in  common  seasons.  .  There  was  a  large  proportion  of  straw 
in  the  wheat  and  oats,  but  a  lack  of  fullness  in  the  grain ;  much 
of  the  wheat  being  shriveled  and  light,  a  iSlight  or  rust  having 
attacked  the  stems  a  short  time  before  the  harvest,  so  that  in  the 
operation  of  threshing,  a  cloud  of  offensive  ill-flavored  dust  an- 
noyed the  workmen,  making  this  labor  very  irksome.  This 
mould,  on  the  oat  crop  was  still  more  destructive,  causing  a 
total  failure  in  three-fourths  of  all  the  fields  in  the  valley  of  the 
Ohio ;  such  as  escaped  were  on  high  grounds  and  sowed  very 
early.  Many  fields  of  wheat  were  not  reaped  at  all,  and  left  to 
decay  on  the  grounds,  or  plowed  in  for  the  next  crop. 

The  weather  being  warm  all  through  the  summer  and  till  late 
in  the  autumn,  gave  the  Indian  corn  time  to  perfect  its  growth 
and  ripen  the  grain  before  the  setting  in  of  irosts,  thus  saving 
the  inhabitants  of  the  west  firom  the  disastrous  effects  of  a 
£Etmine.  The  grain  of  this  plant,  a  native  of  America,  is  above 
all  others  suited  to  this  climate;  affording  the  most  nutritious 
food  for  man  and  beast.  Potatoes,  next  to  maize  as  a  food 
for  the  laboring  man,  were  also  a  failure.  The  rot  so  disas- 
trous in  its  effects  a  few  years  ago  to  Ireland,  destroyed  this 
desirable  esculent  after  it  was  nearly  full  grown;  and  thou- 
sands of  acres  in  the  southern  portions  of  Ohio,  hardly  returned 
the  amount  of  the  seed  that  was  planted.  Sweet  potatoes  fared 
much  better,  and  yielded  a  fair  return  to  the  cultivator.  Being 
a  native  of  a  tropical  climate,  heat  and  moisture  do  not  injure  it 
if  planted  on  a  sandy  soil.  This  year  the  price  of  this  valuable 
root  was  less  than  that  of  the  common  potatoe,  when  in  ordinary 
years  it  is  double  that  article.  The  amount  of  rain  in  the 
summer  months  was  nearly  sixteen  inches.  The  maximum  heat 
99**  on  the  29th  day  of  June.  Although  wet  summers  are  ac- 
counted to  be  sickly,  yet  no  epidemic  fevers  prevailed ;  it  was 
very  healthy. 

Autumn. — For  the  autumnal  months  the  mean  temperature  is 
68'**26,  varying  but  little  from  that  of  1859.  During  September 
and  October  there  was  no  destructive  firost,  nor  until  the  middle 
of  November,  giving  late  planted  corn  time  to  ripen,  which  it 
kad  fully  accomplished  by  the  last  of  October.  In  ordinary 
years  this  crop  is  ready  to  be  cut  by  the  twentieth  of  Sep- 
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tember  if  planted  in  due  season ;  all  over  the  uplands  of  the 
State  it  was  unusually  fine,  better  on  the  hills  than  on  the  bot- 
toms, as  the  latter  had  been  too  wet  for  a  healthy  growth.  This 
abundance  of  corn  furnished  the  farmers  with  the  means  of 
better  fattening  their  hogs  than  last  year,  and  the  yield  of  pork 
is  much  greater  and  better  in  quality.  It  also  bears  a  fair  price, 
enabling  them  in  some  measure,  to  make  up  for  the  loss  of  their 
wheat  and  potatoes.  It  has  been  on  the  whole  a  disastrous  year 
for  the  agriculturist,  and  pecuniary  affairs  were  never  more  de- 
pressed than  at  present,  even  more  so  than  in  the  panic  and 
mercantile  failures  of  1857,  as  then  he  had  a  fine  crop  of  wheat 
and  abundance  of  fruit  and  potatoes  to  comfort  him  under  his 
losses. 

On  the  27th  of  November  there  fell  seven  inches  of  snow  with 
the  temperature  at  33°.  It  rained  the  following  night  and  in 
forty-eignt  hours  it  was  all  melted.  There  has  been  no  ice  in 
the  rivers  up  to  this  time,  5th  of  January,  1859,  and  the  great- 
est degree  of  cold,  the  9th  and  10th  of  December,  is  14*^  above 
zero. 

Floral  Calendar. — March  12th,  Bluebird  seen;  17th,  Bobbins 
appear;  20th,  Blackbirds  in  flocks;  25th,  Primroses  opening, 
S\igar  tree  in  blow;  29th,  Daffodill;  80th,  Hepatica  triloba, 
Crown  Imperial  12  inches  high.  Aoril  3d,  Crown  Imperial 
open ;  4th,  Early  Hyacinth ;  5th,  Golden  bell  or  Forsythia  vi- 
rida ;  6th,  Magnolia  conspicua,  most  of  the  blossom  buds  killed 
in  February;  7th,  Peach  tree,  in  sheltered  locaUties;  9th,  Pear 
tree  opening;  10th,  Sanguinaria  Canadensis,  Pyrus  Japonica,  a 
few  blossoms,  much  injured  by  the  cold  23d  Feb. ;  11th,  Pear  in 
bloom ;  12th,  Spiraea  prunifoua,  blooms  sparingly,  much  killed 
by  the  cold.  Double  flowering  peach,  very  fine,  more  hardy  than 
the  common ;  13th,  Cercis  Canadensis,  or  red  bud ;  14th,  Plum 
and  Cherry ;  15th,  Cucullaria  spectabilis ;  17th,  Apple  in  full 
bloom;  18th,  Jeffersonia  diphylla;  21st,  Dwarf  Ranunculus 
Triphyllum  uliginosum;  24th,  Lilac;  26th,  Comus  Florida: 
29th,  Quercus  tinctoria,  black  oak;  80th,  Garden  tulip  ana 
tree  Peony.  May  8d,  Viburnum  dentatum,  black  Haw ;  8th, 
Prunus  scrotina,  black  Cherry,  Crataegus  flava,  summer  Haw, 
Shell-bark  hickory,  Aquiliegia  Canadensis,  Columbine;  9th, 
Geranium  maculatum ;  13th,  Robinia  pseudoacacia,  yellow  Lo- 
cust, Dodecatheon  lUinoisi,  or  Prairie  Captain,  Calceolaria,  white 
and  yellow  varieties ;  13th,  Weigelia  rosea ;  18th,  Magnolia  tri- 

getala,  Castanea  equinus.  Horse  chestnut,  Bubus  villoeus,  Black- 
erry,  bore  an  enormous  crop  of  fruit,  more  than  ever  known 
before ;  19th,  yellow  Harrison  rose ;  20th,  Black  mulberry ;  22d, 
Purple  peony;  23d,  Syringa  fragrans.  June  2d,  Euonymus 
atropurpurea,  wahoos;  3d,  Syringa  Philadelphica;  4th,  Trades- 
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canthia  virginica,  Spiderwort ;  5th,  Rosa  Carolina,  swamp  rose ; 
8th,  Sambucus  Canadensis,  Elder;  11th,  Vitis  cordifolia,  frost 
grape ;  12th,  Rosa  midtiflora,  prariensis ;  13th,  Triosteum  perfo- 
uatum,  feverwort,  Rhus  typhina,  sumach ;  2oth,  Wheat  harvest 
begins  in  warm  exposures ;  28th,  Asclepias  cornuti,  milkweed. 
July  6th,  Lobelia  spicata ;  15th,  Rhus  raoicans,  trumpet  creeper ; 
16th,  June-eating  apple  ripe ;  17th,  Sweet  bough  apple ;  18th, 
Blackberry  ripe ;  26tn,  Cassia  Marylandica,  wild  senna,  in  flower. 
August  11th,  Watermelon,  ripe  in  open  fields;  19th,  Sweet 
potatoe  in  market,  good  size. 

Marietta,  Ohio,  January  5th,  1859. 


Art.  XX  VIL — Bemarks  on  the  Lower  Cretaceous  beds  of  Kansas 
and  Nebraska;  by  F.  B.  Meek  and  F.  V.  Hayden. 

(Extracted  from  the  Proceedings  Acad.  Nat  Sci.,  Philad.,  Dec,  1858,  with  addi- 
tions by  the  anthors.) 

The  Cretaceous  System  as  developed  in  Nebraska,  is  clearly 
divisible  into  five  distinct  formations,  which  have,  for  conven- 
ience, been  numbered  1,  2,  3,  &c.,  fix)m  the  base  upwards.  Al- 
though at  first  entertaining  some  doubts  as  to  whether  No.  1,  or 
the  lowest  formation,  might  not  be  older  than  Cretaceous,  we 
always  placed  it  provisionally,  in  our  published  sections,  in  the 
Cretaceous  system.  More  recently,  after  a  careful  review  of  the 
subject,  we  became  satisfied  fi*om  the  modern  affinities  of  numer- 
ous dicotrledonous  leaves  found  in  this  formation,  that  w© 
hazarded  little  in  regarding  it  as  a  settled  question  that  it  could 
not  be  older  than  Cretaceous,  and  so  expressed  ourselves  in  our 
paper  read  before  the  Academy  of  Natural  Science,  Philadel- 
phia^  M^xih,  1858. 

The  references  of  this  formation  to  the  Cretaceous,  however, 
was  not  without  some  exceptions  generally  admitted,  for  Profes- 
sor Jules  Marcou,  in  his  work  on  the  "  Geology  of  North  Amer- 
ica," page  143,  refers  it  to  the  New  Red  Sandstone,  and  in  a 
subsequent  publication*  he  places  it  in  the  Jurassic ;  while  some 
investigators  in  this  country  also,  inclined  to  the  opinion  that  it 
must  be  Triassic.  In  the  midst  of  these  conflicting  opinions, 
although  satisfied  we  were  right,  we  wished,  in  order  to  remove 
all  doiK)ts  fi-om  the  minds  of  others,  to  have  the  opinion  of  some 
good  authoritv  in  fossil  botany,  (a  department  of  palaeontology 
to  which  we  have  given  little  attention,)  respecting  the  fossil 
leaves  on  which  we  mainly  based  our  views  in  regard  to  the  age 

*  Notes  poor  senrir  a  nne  description  geologique  des  MootagDes  Rochenses, 
pi  20. 
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of  this  formation.  Consequently,  we  sent  outline  sketches  of  a 
few  of  them  to  Professor  Oswald  Heer,*  the  distinguished  au- 
thority in  fossil  botany  at  Zurich,  Switzerland,  informing  him 
they  were  froni  a  formation  we  regarded  as  Cretaceous^  and  re- 
questing him  to  let  us  know  to  what  genera  and  geological  epoch 
he  would  refer  them.  This  letter  was  sent  to  Professor  Heer  in 
August  last,  before  we  started  to  Kansas,  and  on  our  return,  in 
the  latter  part  of  October,  we  were  disappointed  at  finding  no 
reply  from  him.  After  waiting  some  days  longer,  and  receiving 
no  answer  from  Professor  Heer,  we  concluded  our  letter  had 
either  failed  to  reach  him,  or  that  he  was  unwilling  to  express 
an  opinion  based  upon  mere  sketches  of  the  leaves;  conse- 
quently we  submitted  the  whole  to  Dr.  Newberry,  who  had  then 
returned  to  Washington,  and  in  whose  opinions  on  this  subject 
we-  have  the  fullest  confidence. 

After  examining  the  specimens,  Dr.  Newberry  gave  us  a  writ- 
ten statement  bearing  date,  Nov.  12,  containing  a  list  of  the 
genera  to  which  he  had  referred  the  leaves,  together  with  some 
interesting  remarks  and  generalizations,  in  which  he  expressed 
the  opinion  that  they  are  certainlv  Cretaceous,  some  of  them  be- 
longing to  genera  peculiar  to  that  epoch,  and  that  the  whole 
belong  to  more  highly  organized  plants  than  are  known  in  the 
Triassic  or  Jurassic  flora. 

Knowing  as  we  did  that  the  rock  from  which  these  plants 
were  obtained,  beyond  all  doubt,  holds  a  position  beneath,  at 
least,  eight  hundred  feet  of  Cretaceous  strata,  containing  great 
numbers  of  Ammonites^  ScpahiteSj  JBaculites,  &c.,  it  of  course 
never  once  occurred  to  us  that  any  person  might  suppose  it 
Tertiary. 

About  the  thirteenth  of  November  we  sent  on  .to  the  American 
Journal  of  Science,  a  communication  containing  Dr.  Newberry's 
list  of  the  genera  to  which  he  had  referred  these  plants,  with 
some  extracts  from  his  remarks,  all  of  which  appeared  in  the 
January  number  of  that  Journal.f  Some  two  or  three  weeks 
after  we  had  corrected  the  last  proof  of  this  paper,  we  received 
(13th  of  Dec.)  a  letter  from  Professor  Heer,  bearing  date  of  Nov. 
26,  in  which  he  informed  us  that  our  letter  had  reached  him  at 
a  late  date,  in  consequence  of  his  absence  from  home,  and  that 
after  his  return,  other  engagements  had  prevented  him  from  re- 
plying sooner.  In  this  letter  Professor  Heer,  in  accordance 
with  our  request,  sent  us  a  list  of  the  genera,  as  near  as  it  was 
possible  for  him  to  make  them  out  from  hastily  drawn  sketches, 
and  also  kindly  furnished  brief  diagnoses  of  the  species,  stating 
at  the  same  time  that  although  one  of  the  outlines  resembles  a 

♦  Our  friend  Dr.  Newberry  was  then  in  New  Mexico. 

f  These  were  published  in  the  last  number  of  this  Joonud. 
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Cretaoeous  gentis  (Credneria,)  the  nervation  being  obscure,  and 
the  others  more  like  Tertiary  forms  than  anything  known  in 
the  Cretaceous  of  the  old  world,  he  was  inclined  to  the  opinion 
that  they  are  Tertiary. 

Along  with  Professor  Heer's  letter,  we  also  received  a  printed 
pamphlet,  entitled  ^*  Letters  on  some  points  of  the  Geology  ojTeocaSj 
New  Mexico^  Kansas  and  Nebraska;  addressed,  to  Messrs,  F.  B. 
Meek  and  F.  Y.  Hdyden,  by  Jules  MarcouJ^  In  this  pamphlet 
Professor  Marcou  quotes  Professor  Heer's  conclusions  m  regard 
to  our  fossU  plants,  and  expresses  the  opinion  that  No.  1,  of  the 
Nebraska  section,  is  both  Miocene  and  Jurassic,  or  in  other 
words,  that  we  have  included  in  it  strata  belonging  to  each  of 
these  two  widely  different  ge6logical  epochs. 

Having  a  very  high  regard  for  Professor  Heer's  opinions  on 
any  question  in  fossil  botany,  where  he  has  had  an  opportunity 
to  exainine  the  specimens  themselves,  or  to  study  good  figures 
and  descriptions,  we  are  quite  sure,  had  the  whole  collection 
been  submitted  to  him,  instead  of  mere  sketches  of  a  few  of  the 
species,  his  opinion  would  'have  been  very  different.  At  any 
rate  we  can  assert,  with  the  fullest  confidence,  that  it  is  absolutely 
impossible  that  this  formation,  or  any  part  of  it,  can  be  Tertiary,  for 
we  know  it  passes,  as  already  stated,  beneath  at  least  eight 
hundred  feet  of  Cretaceous  strata.  This  is  not  mere  conjecture, 
nor  an  inference  drawn  from  having  seen  this  formation  under 
circumstances  leading  us  to  suppose  from  the  dip  of  the  strata, 
that  it  must  pass  beneath  the  Cretaceous  if  continued  in  a  given 
direction  at  tne  same  angle  of  inclination,  but  from  the  feet  that 
it  has  actually  been  seen,  directly  beneath  the  other  Cretaceous 
rocks,  not  merely  at  one  place,  and  by  one  observer,  but  by  sev- 
eral persons  at  numerous  localities. 

In  order  to  satisfy  others  that  we  are  not  mistaken  in  this,  we 
will  pve  a  few  of  the  many  facts  in  our  possession,  bearing  on  this 
question.  In  the  first  place,  we  would  remark  that  the  farthest 
point  towards  the  south  at  which  we  have  seen  this  formation,  is 
near  Smoky  Hill  river,  in  Kansas,  latitude  88*^  80'  north,  and 
longitude  97®  80'  west.  Here  we  found  it  forming  the  upper 
part  of  several  isolated  elevations  known  as  the  "  Smoky  Hills," 
at  an  altitude  of  about  1200  feet  above  the  Missouri  at  Fort 
Leavenworth.  At  this  locality,  however,  we  saw  no  rocks  over- 
lying it,  and  consequently  have  no  slratigraphical  evidence  that 
it  is  the  same  rock  seen  by  us  at  other  localities  under  Cretaceous 
beds ;  but  our  lithological  and  palaeontological  evidence  is  quite 
conclusive  on  this  point,  for  this  rock  in  color,  composition, 
and  all  other  respects,  is  undistinguishable  from  No.  1,  of  the 
Nebraska  section,  as  seen  near  the  mouth  of  Big  Sioux  river 
on  the  Missouri,  and  contains  numerous  fossil  leaves,  some  of 
which  are  identical  with  those  occurring  in  No.  1,  at  the  last 
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mentioned  localities.    Amongst  these  leaves  Dr.  Newbeny  has 
also  identified  at  least  one  genus  ^ 

CEtUngshaiLsinia,'  No.  8  of  the 
following  cuts,)  peculiar  to  the 
Cretaceous  System.  The  speci- 
mens from  which  this  outline 
was  drawn,  was  not  in  our  pos- 
session at  the  time  we  sent  the 
outlines  to  Professor  Heer,  but 
was  afterwards  found  associated 
with  several  of  the  species  from 
which  the  sketches  sent  him 
were  drawn.  The  annexed  cuts, 
Nos.  1  and  2,  represent  other 
forms  from  the  same  rock. 

Bearing  in  mind  that  all  the 
rocks  here  have  a  gentle  but 
uniform  inclination  or  dip  to 
the  northwest;  and  that  the  for- 
mation imder  consideration  con- 


sists of  red,  yellowish,  and  other  colored  sandstones  and  clays, 
with  generally  more  or  less  impure  lignite  and  ferrugfinous  con* 
cretions,  we  will  be  prepared  to  recognize  it  at  lower  and  lower 
elevations  as  we  proceea  northward. 
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8. 


Without  undertaking  to  mention  in  detail  all  the  intermediate 

1)lace8  Inhere  this  rock  is  known  to  occur,  we  pass  at  once  to 
ocahties  where  it  has  been  observed  by  various  persons  beneath 
Cretaceous  beds.  First  at  several  points  on  the  Republican  fork 
of  Kansas  river,  about  eighty  miles  above  its  mouth,  and  some 
sixty  miles  nearly  due  north  of  the  Smoky  Hills,  it  was  seen 
by  Dr.  H.  Englemann  at  an  elevation  of  atlout  1000  feet  above 
the  Missouri,  at  Fort  Leavenworth.  Here  Dr.  Englemann  de- 
scribes it  as  ''a  coarse  grained,  friable  dark  brown  ferruginous 
sandstone,  and  very  compact  white  and  light  colored  shaly  sand- 
stone." 

Near  this  locality  he  saw  it  overlaid  by  Cretaceous  beds,  the 
flection  given  by  him  being  as  follows  descending.  "  The  top 
was  formed  of  a  white  granular  limestone,  and  another  more 
impure  yellowish  variety  JuU  of  Inoceramus.  Below  there  seemed 
to  DC  a  sandy  clay,  probably  fix)m  decomposition  of  arenaceous 
and  argillaceous  slates,  and  then  a  stratum  of  gray  compact  sub- 
crystalline  limestone  in  thin  layers,  fuU  of  moceramua  Cfnpsiu 
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In  (he  lower  part  of  the  hill  ihe  ferruginous  sandstone  was  exposedJ^ 
Eeport  SecY  War,  Dec.  6,  1857,  p.  497. 

Again  it  has  been  seen  by  several  observers  at  diflferent  times 
near  Little  Blue  river,  not  far  from  the  Kansas  and  Nebraska 
line, — lat.  40°  and  a  little  west  of  the  97'*  of  west  longitude. 
Here  at  an  elevation  of  about  700  feet  above  the  Missouri  at 
Leavenworth,  or  three  hundred  feet  below  the  horizon  of  the 
localities  on  Bepublican  fork,  and,  five  hundred  feet  below  the 
elevation  of  the  outcrops  seen  by  us  on  the  summits  of  the 
Smokv  Hill^  our  deceased  friend,  Mr.  Henry  Pratthen,  saw  near 
Wyeth's  creek,  in  1858,  the  following  exposures  in  descending 
order : 

1.  Slope,  height  not  ffiyen. 

2*  Yellow  and  whitish  limestone  filled  with  casta  1 

of  Inoceramus,  referred  by  him  to  /.  myteloides  >  No,  3,  Nebraska  Sec 

=/.  problematicus,  ) 

8.  Slope,  thickness  not  given.  No.  2,  Nebraska  Sec 

4.  Red  ferruginous  sancfitone  toith  leaves  of  dico- )  -,^    i   xr  k     v    o^ 

tyledorwue  tress.  \  ^^'  ^»  J^eDrasica  sec. 

A  short  distance  west  of  this  exposure  Dr.  J.  G.  Cooper  in- 
forms us  he  saw  outcrops  of  a  red  sandstone  in  the  valleys  at 
about  the  same  elevation;  and  above  this,  exposures  of  dark 
gray  laminated  clay  answering  exactly  to  the  description  of  No.  2, 
of  the  Nebraska  section,  while  above  the  latter,  near  the  tops  of 
the  hills,  he  met  with  outcrops  of  light  colored  limestone  containing 
numerous  casts  of  Inooeramus. 

At  other  localities  not  far  to  the  southwest  of  the  foregoing, 
Mr.  Hawn  saw  exposures  of  light  colored  limestone  forty-five  feet 
in  thickness,  containing  great  numbers  of  Inoceramus  which  we  re- 
ferred, from  specimens  sent  by  him,  to  I.  problematicusJ^  Below 
this  there  was  a  slope  of  twenty-seven  feet  in  which  he  saw  no 
exposures,  while  still  lower  he  observed  outcrops  of  dark  ferrugi- 
nous and  yellow  sandstone,  and  various  colored  days  with  impres- 
sions of  leaves,  resembling,  as  he  supposed,  those  of  oaks  and 
willows.  (See  his  section  published  by  us  in  the  Proceedings  of 
the  Academy  of  Natural  Sciences  o^  Philadelphia,  May,  1857.) 

Proceeding  northward  from  the  last  mentioned  localities,  we 
find  on  reaching  the  Loup  fork  of  Platte  river,  near  the  eastern 
limits  of  the  Pawnee  reservation,  outcrops  of  the  light  colored 
Inoceramus  beds  already  mentioned,  (No.  8,  Nebraska  section,) 
near  the  water's  edge ;  and  at  the  mouth  of  Loup  fork,  on  the 

*  We  haye  referred  this  species  to  /.  problematics  with  some  doubt ;  it  is  the 
fame  species  inscribed  by  Dr.  Schiel  in  the  second  volame  of  the  Pacific  Rail  Road 
Report,  page  108,  plate  8,  figure  8.  It  is  rather  longer  on  the  hinge  than  is  common 
in  I.  proilnncUicHs^  from  which  it  may  be  distinct  We  always  refer  to  this  shell  in 
apeaung  of  /.  probUmatictit,  in  this  paper. 
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Platte,  the  red  sandstone  No.  1,  so  often  referred  to,  crops  out 
near  the  river  marjgin,  whik  the  Inoceramus  beds  are  seen  in  the 
bltyffe  above  iL  Going  down  the  Platte  in  a  direction  nearly  con- 
trary to  the  dip  of  the  strata,  we  find  this  sandstone  rising  up  so 
as  to  form  near  the  mouth  of  Elk  Horn  river,  bluffe  some  sixty 
feet  in  height.  Here  it  seems  to  rest  directly  upon  upper  Car- 
boniferous rocks.  Continuing  on  down  the  Platte,  we  nnd  this 
red  and  yellow  sandstone  rismg  higher  and  higher  in  the  hills 
Tintil  we  come  within  five  or  six  miles  of  the  Missouri,  where  it 
is  seen  with  its  base  elevated  near  sixty  feet  above  the  Platte ; 
and  there  are  probably  outliers  of  it  between  that  point  and  the 
Missouri  at  greater  elevations.  So  that  we  find  the  same  forma- 
tion which  at  the  Smoky  Hills,  is  elevated  twelve  hundred  feet, 
-K)n  the  Eepublican  river,  one  thousand  feet, — and  near  Little 
Blue  river  seven  hxmdred  feet,  above  the  Missouri  at  Leaven- 
worth, has  by  the  gradual  northwestern  dip  of  the  strata,  sunk 
to  within  about  one  hundred  feet  of  the  Missouri  at  the  mouth 
of  the  Platte.* 

Ascending  the  Missouri  firom  the  localities  just  mentioned,  we 
see  occasional  exposures  of  the  upper  Carboniferous  rocks,  which 
gradually  sink  lower  and  lower  until  they  pass  beneath  the  river 
near  Florence,  to  be  succeeded  by  the  reddish  and  yellow  sand- 
stones, &a,  of  No.  1. — (Nebraska  section.)  At  localities  along 
the  river  above  this,  occasional  exposures  of  this  formation  are 
seen  with  its  characteristic  fossil  leaves ;  and  at  several  points, 
some  thirty  miles  below  the  mouth  of  Big  Sioux  river,  it  forms 
perpendicular  escarpments  of  yellowish  sandstone  rising  from  the 
water's  edge  to  an  elevation  of  about  eighty  feet;  while  at 
higher  points,  back  on  the  summits  of  the  hills,  the  same  calca- 
reous beds  are  seen,  containing  Inoceramus  problemcUicus,  Here  at 
a  quarry  in  the  sandstone  (formation  No.  1,)  some  twenty  feet 
above  the  level  of  the  river,  one  of  us  (Dr.  H.)  collected  a  large 
number  of  fossil  leaves,  some  of  which  are  identical  with  species 
ftmnd  by  us  in  this  rock  at  the  Smoky  Hill  locality  already 
mentioned.  The  sketches  of  leaves  sent  by  us  to  Prof  Heer 
were  mostly  drawn  firom  specimens  collected  at  this  locality. 

At  the  mouth  of  Big  Sioux  river  a  low  bluff  of  this  formation, 
not  more  than  fifiieen  or  twenty  feet  in  height,  is  seen,  and  on 
the  hills  back  a  litfle  from  the  river,  at  a  higher  elevation,  the 
same  Inoceramus  bed  crops  out  at  several  places,  and  is  used  for 

*  The  gradual  descent  of  the  Missouri  ri^er  makes  its  surface  at  Fort  Leaven- 
worth,  about  three  hundred  feet  lower  than  at  the  mouth  of  the  Platte,  hence  the 
ezpoeores  of  Ko.  1,  seen  at  the  latter  locality,  near  one  hundred  feet  above  the  Mis- 
soari,  ire  some  four  hundred  feet  above  the  level  of  the  Missouri  at  Fort  Leaven- 
▼otth,  and  of  course  about  three  hundred  feet  lower  than  the  little  Blue  river  out- 
cropp.  The  dip  however,  is  greater  than  this  would  indicate,  for  the  strata  incline 
tovvdi  the  northwest,  while  the  mcmth  of  Platte  river,  is  northeast  of  the  Blna 
m«r  locaUtiea. 
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making  lime.  At  another  locality  about  eight  or  ten  miles  up 
the  Big  Sioux  river,  which  comes  in  fix)m  the  northwest,  one  of 
us  (Dr.  H.)  saw  No.  1,  containing  its  characteristic  fossil  leaves, 
directly  beneath  No.  2,  of  the  Nebraska  section.  The  exposure 
presented  the  following  beds  in  the  descending  order : 

1.  20  feet  exposed  of  light  gray  limestone  and  )  ^    3  Nebraska  Sec 
marl,  containing  Inoceramus  problematicus.      )  ' 

2.  45  feet  dark  laminated  clay  with  ferruginous  )  jto  2  Nebraaka  See. 
concretions  containing  fish  scales.  J       *   ' 

3.  15  feet  exposed  above  the  edge  of  the  water,  ^ 
consisting  of  yellowish  friable  sandstone,  with 

a  thin  bed  of  impure  lignite  above,  and  some  »>No.  1,  Nebraska  See. 
layers  of  various  colored  clay  below,  containing 
dicotj/ledonous  leaves. 

One  of  the  sketches  of  a  long  lanceolate  lea^  like  some  of  the 
existing  species  of  Salix,  sent  by  us  to  Pro£  Heer,  was  drawn 
from  a  specimen  collected  from  one  of  the  lower  sandstones  here. 

Again  at  another  locality  on  the  Missouri,  about  thirty  miles 
above  the  mouth  of  Big  Sioux  river.  No.  1,  was  seen  by  one  of 
us  (Dr.  BL)  only  five  feet  above  the  water's  edge,  and  tmmediateljf 
overlaid  by  No.  2,  of  the  Nebraska  section,  containing  its  char- 
acteristic species  of  Ammonites ;  and  directly  over  the  latter,  he 
saw  No.  8,  containing  InoceTxvmus  prdblematicus.*  At  this  local- 
ity he  also  found  in  No.  1  some  of  the  same  fossil  leaves  that 
characterize  it  at  the  other  places  alreadv  mentioned. 

On  ascending  the  Missouri,  above  the  last  named  locality, 
formations  No.  2,  3,  4  and  5  are  seen  to  sink  at  the  same  gradual 
uniform  rate  of  dip,  in  regular  succession,  beneath  the  level  of 
the  river;  so  that  on  reaching  Heart  river,  we  find  the  top  of 
No.  6  nearly  down  on  a  level  with  the  water's  edge,  and  a  snort 
distance  above  that  locality,  it  passes  out  of  sight  to  be  succeeded 
by  the  Great  Tertiary  Lignite  basin  of  the  upper  Missouri, 
which  overlaps  it  on  tne  hills  along  the  liver  for  some  distance 
below. 

From  the  foregoing  statement,  we  think  it  will  be  dearly 
understood,  that  K>rmation  No.  1  of  the  Nebraska  section  holds 
a  position  beneath  the  other  cretaceous  deposits  Of  lliat  region ; 
while  the  occurrence  in  it  of  the  remains  of  highly  organized 
angiosperm  dicotyledonous  plants  proves  that  it  cannot  te  older 
than  Cretaceous.  It  may  be  argued,  however,  that  it  may  in 
part  be  Cretaceous  and  part  Tertiary,  or  at  any  rate  that  sorrie  of 
these  leaves  may  have  oeen  obtained  from  overlying  Tertiary 
beds  which  we  have  confounded  with  the  Cretaceous  below. 

*  It  18  of  oonrsd  mmeeetsary  for  us  to  mfonn  geological  readers  tliat  a  rock  orer- 
laid  by  atraia  oontamiag  Afmiumitet  and  LMetamui^  cannot  be  Tertiaiy  beoaoM 
theae  genera  became  extinct  at  the  dawn  of  the  Tertiaiy  epoch. 
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Thifl^  however,  is  impossible,  simply  because  specimens  of  nearly 
all  the  species  found  at  the  various  localities  have  been  quarried 
fix)m  the  same  bed  at  Blackbird  Hill,  and  the  whole, — not  a  part 
only— of  this  formation,  passes  beneath  all  the  other  Cretaceous 
rocks  of  the  northwest  In  addition  to  this,  we  have  extensive 
collections  of  plants  from  the  Tertiary  of  Nebraska,  not  a  single 
sgedea  of  which  is  identical  with  those  from  No.  1. 

When  we  stated  in  some  of  our  papers  that  it  waa  possible  we 
might  have  included  in  this  formation  beds  not  belonging  to  the 
Cretaceous,  it  was  not  because  we  thought  any  part  of  it  might 
be  Tertiary,  but  because  we  suspected  some  of  the  lower  beds 
referred  to  it  in  Kansas  might  possibly  be  Jurassic ;  and  we  are 
even  now  prepared  to  believe  that  it  may  yet  be  found  to  repose 
on  Jurassic  K^sks  in  that  Territory,  as  it  does  at  the  Black  Mills, 
in  Nebraska. 


Abt.  XXYUL—Oeographical  Notices.    No.  VI. 

Sekenow's  Explorations  in  Central  Asla^  1857. — lie 
trigonometrical  survey  of  India,  the  exploring  expedition  of  the 
Brothers  Schlagintweit,  and  the  researches  of  Bussian  travellers 
are  making  valuable  contributions  to  our  knowledge  of  Central 
Asia.  In  a  recent  number  of  Petermann's  journal  a  highly  im* 
portant  paper  is  presented  in  respect  to  the  expedition  of  F.  V. 
Semenow,  in  the  neighborhood  or  the  Balkasch  lake.  The  arti- 
de  is  based  upon  ori^nal  data  furnished  by  the  traveller,  and 
dated  St  Petersbuig,  June,  1858. 

We  condense  and  translate  such  portions  of  the  article  as  are 
most  interesting,  regretting  that  we  are  not  able  to  tnmsfer  it 
entire. 

To  the  south  of  the  Eusso-Siberian  frontier  and  military  post 
ronte,  which  follows  the  course  of  the  Irtysh,  there  extends 
a  wide  and  sterile  tract,  imiversally  known  as  the  Kirghese 
Steppe.  This  Steppe  has  a  rocky  substratum  mostly  crystjuline, 
but  in  part  also  sedimentary,  swelling  into  hills  and  occasionally 
Ig^regated  into  small  and  low  mountain-clusters.  Its  character- 
iskc  features  are  aridity,  the  absence  of  trees,  scarcity  of  streams, 
relatively  insignificant  height  ol*  the  hills  which  hardly  in  a  sin- 
gle instance  deserve  the  name  of  mount^ns,  and  numerous  salt- 
Ofiserts  with  their  accompanying  halophytes  (salt  water  plants). 

But  as  we  arrive  at  the  nver  Ajagus,  an  eastern  tributary  of 
the  Balkhash  Lake,  and  pass  beyond  the  low  sandy  downs,  that 
by  their  depression,  their  saline  character,  and  their  numerous 
standing  pools  bordered  with  sedges,  indicate  a  former  connec- 
tion between  the  Balkhash  and  the  Ala-kul,  we  enter  «n  entirely 
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different  region.  This  loag  low  mostly  dry  bed  of  what  must 
formerly  have  been  one  continuous  lake  extending  from  the  74th 
to  the  82d  meridian  east  of  Greenwich,  forms  a  marked  dividing 
line  between  the  mountain-BVstems  and  general  physical  features 
of  Central  Asia  on  the  south,  and  Siberia  on  the  north.  From 
this  line  onward  we  encounter  a  continuous  series  of  magnificent 
Alp-lands,  rising  height  above  height  till  they  at  last  blend  with 
the  Thian-schan,  the  most  central  of  the  mountain  ranges  of  Asia. 
This  line  too  forms  a  natural  limit,  north  of  which  we  no  longer 
find  many  of  the  vegetable  growths  or  the  animals  of  Centoal 
Asia,  sucn  for  instance  as  the  Populus  diversijblia  and  the  Pyrus 
Sieversiana  among  trees,  or  the  tiger,  the  hedgehog,  the  pheas- 
ant, &c.,  among  animals. 

Semenow's  explorations,  made  in  the  year  1857,  relate  mostly 
to  this  Central  Asiatic  Alp-land,  which  though  comparative^ 
small  in  extent,  is  vet  charming  for  the  variety  of  its  scenery, 
and  attractive  to  the  physical  geographer  for  its  union  of  so 
many  diflferent  zones  with  their  diverse  characteristics  of  soil,  of 
temperature,  of  vegetable  and  animal  species,  etc.  It  is  bounded 
on  the  north  as  we  have  stated  by  the  Balkasch-Ala-kul  Lake 
belt,  on  the  east  by  the  snow-covered  crest  of  the  Dzungarisch 
Ala-tau,  and  on  the  south  by  the  perpetual  snows  and  glaciers 
of  the  Thian-schan,  and  it  comprises  all  altitudes  between  the 
wide  extremes  of  600  and  2000  Paris  feet.*  This  region,  in  ad- 
dition to  its  interest  for  natural  science,  is  also  attractive  to  the 
ethnographer,  as  having  been  from  the  earliest  times  one  of  the 
most  important  stations  for  those  vast  wandering  hordes  which 
have  successively  overrun  Europe.  For  here  in  the  broad  and 
fertile  valley  of  the  Hi  they  would  often  stop  for  several  years, 
and  then  with  the  fresh  strength  and  energy  gained  by  their  re- 
pose, take  up  their  march  around  the  southern  shore  of  the 
fealkhasch,  either  northwest  toward  Europe,  or  southwest  towards 
Turan,  Southern  and  Western  Asia. 

The  Hi  divides  this  iportion  of  Central  Asia  into  two  parts, 
the  northern  called  "  the  land  of  seven  rivers,"  the  southern 
"  the  land  across  the  Hi,"  (Transilian,)  names  given  them  by  the 
early  Eussian  settlers. 

The  distinctive  features  of  this  region  are  its  three  lofty  Alp- 
lands,  viz. : 

1.  The  Dzungarisch  Ala-tau,  (closely  connected  with  the 
Talki-chain  that  divides  the  Ala-kul  and  the  Hi  valleys,)  with  a 
medium  ridge  altitude  of  6,000  feet,  and  a  peak  altitude  of 
12,000  feet. 

2.  "  The  Ala-tau  across  the  Hi,"  between  the  Hi  valley  and  the 
Issyk-kul  plateau,  with  a  medium  ridge  altitude  of  8000  feet, 
and  a  peak  altitude  of  not  fer  from  14,000  to  15,000  feet;  and 

*  Semenow*8  meaanrtments  aro  all  giyen  in  Paris  feet. 
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8.  The  Thiannschan,  between  the  lasyk-kul  plateau  and  the 
plains  of  Little  Bacharest,  with  a  medium  ridge  altitude  of  about 
11,000  feet,  and  a  peak  altitude  of  perhaps  20,000  feet  The 
Dzungarish  Ala-tau  on  its  western  slope  and  the  Transilian  Ala* 
tau  on  its  northern  face  decline  directly  into  a  broad  Steppe-level 
that  stretches  away  at  the  varying  elevation  of  1500  to  500  feet 
to  the  Balkasch  basin,  and  comprises  the  entire  western  and 
northwestern  portion  of  this  region.  And  the  nearer  we  ap- 
proach to  the  Balkasch,  the  more  fiat,  arid,  unfiruitful,  sandy  and 
saline  does  the  soil  appear,  gradually  becoming  covered  wim  the 
Hakxcylon  ammodendron  and  with  halophytes ;  and  the  streanuL 
which  as  they  issued  fix>m  the  mountains  were  bright,  clear  and 
rapid,  become  more  sluggish  and  turbid  till  at  last  they  come  to 
a  stand  amidst  sandy  downs  and  sedgy  marshes,  and  but  three 
of  them,  viz. :  the  Lepsa,  the  Karatal,  and  the  Hi  actually  reach 
the  Balkasch  Lake. 

But  the  transition  zone  between  the  mountain-land  and  this 
Steppe,  is  on  the  contrary;  one  of  the  finest  agricultural  tracts 
on  the  continent  It  possesses  a  deep  vegetable  mould,  a  luxuri- 
ous CTowth  and  such  an  abundance  of  water  that  the  inhabitants, 
the  Kirghese,  the  Buruti  and  the  Bussian  Cossacks,  apply  an 
artificial  irrigation  to  their  fields  with  surprising  &cility. 

If  we  now  take  a  general  survey  of  this  region  in  its  practical 
adaptations  to  the  wants  of  its  inhabitants  we  shall  find  that  it 
includes  four  natural  zones,  each  offering  its  peculiar  tribute  to 
the  general  welfare.  1.  The  Steppe-zone,  600  to  1500  and  in 
some  places  2,000  feet  above  sea-level,  affi>rds  most  excellent 
winter  qaarters  for  the  Nomads,  on  account  of  its  mild  climate 
and  its  almost  entire  exemption  firom  snow.  2.  The  agricultural 
zone,  fipom  1,500  to  4,000  feet  of  altitude,  contains  nch  arable 
lands.  8.  The  pine-tree  zone,  from  4,000  to  7,000  feet  in  altitude, 
yields  abundance  of  timber  wood  for  building ;  and  4,  the  Alpine 
meadow  zone,  firom  7,600  to  9,000  feet  in  altitude,  entices  the 
Nomads  by  its  wholesome  air  and  its  rich  pasturage  to  resort 
thither  during  the  summer.  There  are  two  other  zones,  viz. : 
the  High- Alp  and  glacier-zone  firom  9,000  to  11,200  feet  in  alti* 
tude,  with  its  brilliant  fiora,  and  the  snow-zone,  or  the  region  of 
perpetual  snow ;  but  these  will  forever  remain  practically  of  no 
mmiediate  importance  to  colonists.       ^ 

We  omit  Semenow's  measurements  and  notes,  geological, 
physical  and  enthusiasticallv  descriptive,  taken  during  his  ex- 
plorations in  the  Dzungarisch  Ala-tau  and  the  Thian  Schan,  and 
S've  briefly  the  results  of  his  observations  upon  the  Issyk-kul 
ke.  Between  the  Transilian  Ala-tau  and  the  Thian-schan 
ranges  there  is  a  plateau  of  4,200  feet  altitude,  280  worsts  in 
length,  and  70  in  breadth,  in  which  the  charming  lake  of  Issyk- 
kul  is  situated.  This  lake  is  150  wersts  in  its  extreme  length  by 
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50  wersts  in  breadth.  Its  waters  are  brackish  and  unpalatable. 
It  is  fed  by  over  40  short  mountain  streams,  which  fertilize  the 
otherwise  sterile  soil  of  the  plateau,  and  which  are  fringed  by- 
long  lines  of  trees.  But  little  sedge  is  to  be  met  with,  and  that 
only  around  the  indentations  of  the  lake.  On  the  contrary,  the 
Bwpophae  rhamnoidee  forms  a  thick  bushy  growth  in  the  neigh- 
borhood of  the  shore.  Between  the  mountains  and  the  lake 
there  is  a  belt  of  from  7  to  20  wersts  in  breadth.  At  one  point 
only  do  we  find  the  case  otherwise,  viz. :  the  Kesse  Tsengyr  on 
the  northern  shore,  where  a  spur  &om  the  Ala-tau  approaches 
so  near  the  water  that  there  is  merely  room  enough  left  for 
a  waggon  road.  The  immediate  border  of  the  lake  is  in  gen- 
eral low  and  sandy ;  but  around  some  of  the  bights  the  land 
is  more  elevated  and  presents  a  steep  descent  to  the  water;  in 
such  places  the  beating  of  the  waves  frequentl^r  wears  awav  the 
loose  alluvial  strata  of  which  these  blufi^  consist,  so  that  large 
masses  will  at  intervals  crumble  into  the  lake.  Semenow  saw- 
no  islands  in  the  Issyk-kul.  From  the  fact  that  so  many  streams 
flow  into  it,  he  conjectured  that  it  must  at  some  point  effect  an 
outlet  Greographers  had  hitherto  represented  the  river  Tschu 
as  such  an  outlet^  but  Semenow  followed  the  Tschu  up  toward 
its  source  and  ascertained  that  it  approached  the  lake  no  nearer 
than  5  "vr ersts.  Here  it  breaks  through  a  frightful  gorge  in  the 
Byam  mountain,  a  continuation  of  the  Transilian  Ala-tau,  and 
flows  N.E.  to  unite  with  the  Kebin.  If  the  waters  of  the  Issyk- 
kxd  had  at  some  previous  period  been  about  two  hundred  feet 
higher  than  they  now  are,  land  there  are  water-marks  near  the 
h^  of  the  mountain  whicn  may  warrant  such  a  supposition,) 
then  the  lake  may  itself  have  opened  the  Byam  gorge,  and  so 
discharged  its  surplus  flood  into  the  Tschu.  Such  a  former  high 
state  of  its  waters  will  account  for  the  frequent  conglomerate 
strata  on  its  banks,  which  were  doubtless  formed  in  the  lake-bed, 
and  brought  to  view  on  the  recession  of  the  waters.  Semenow 
found  moreover  an  additional  argument  for  this  hypothesis  in  a 
legend  of  the  Buruti  that  the  ruins  of  a  submerged  city  are  at 
certain  seasons  visible  at  the  mouth  of  the  Tub,  and  under  the 
surfiwje  of  the  water.  In  fine  his  explorations  led  him  to  con- 
clude that  if  it  were  not  for  the  existence  of  the  Byam  gorge, 
there  is  no  good  reason  why  the  Issyk-kul  might  not  rise  not 
merely  200  feet  but  many  hundred  feet  above  its  present  level. 

It  only  remains  for  us  now  to  speak  of  the  temperature  of  the 
Issyk-kul  plateau.  Near  Viemoie,  the  second  Bussian  settle- 
ment on  the  military  road  to  the  Transilian  Ala-tau,  and  directly 
to  the  north  of  these  mountains,  the  ground  is  commonly  cov- 
ered with  snow  only  in  January  and  February.  In  the  issyk- 
kul  plateau  snow  lies  on  the  ground  for  over  four  months  of  th^ 
winter  season.     In  the  beginning  of  May  when  at  Yiemoie, 
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Srioot  and  apple  trees  are  in  blossom,  at  Issyk-kul  it  freezes 
ter  sundown,  and  the  use  of  furs  is  indispensable.  StiU  we  are 
Borprised  to  learn  that  notwithstanding  the  elevation  of  the 
Issyk-kul  it  is  never  frozen,  although  some  of  its  smaller  bays 
are  sometimes  encrusted  with  thick  ice.  This  fact  is  doubt- 
less  to  be  attributed  to  the  temperature  of  the  deep  bed  of  the 
lake. 

The  Glaciers  of  the  Tengri-Tagh.—The  Tengri-T^h,  a  colos- 
sal moimtain  range  directly  to  the  east  of  the  Thian-schan, 
and  whose  loftiest  peak,  the  Tengri-Khan,  soars  to  a  height,  as 
estimated  by  Semenow,  of  20,000  feet,  exhibits  on  its  northern 
declivities  a  series  of  glacier  formations  that  are  not  surpassed  in 
their  dimensions  by  those  of  the  Alps.  Semenow  informs  us 
that  he  had  hitherto  doubted  whether  true  Alpine  glaciers  oould 
exist  in  such  a  dry  climate  as  that  of  Central  Asia.  But  the 
most  essential  features  of  their  formation,  viz. :  an  enormous 
accumulation  of  perpetual  snow,  and  basin-like  depressions  to- 
wards the  inner  termini  of  the  high  mountain  valleys,  were 
here,  and  he  could  doubt  no  longer  when  his  further  explora- 
tions were  at  last  "rewarded  with  the  view  of  three  Alpine 
glaciers  and  a  vast  glacier  sea."  '^  The  valleys,  into  which  the 
glaciers  of  the  Tengri  flow  are  so  flat  and  broad,  and  their  slope 
IS  so  inconsiderable,  that  the  plastic  ice  can  more  readily  expand 
on  all  sides  into  glacier  seas,  tnan  move  forward  and  downward." 
The  Tengri  glaciers  differ  from  the  Alpine  in  two  respects,  viz. : 
in  the  absolute  level  of  their  upper  and  lower  termini,  and  in 
iheir  color.  The  latter  are  sometimes  found  to  reach  a  point 
5,600  feet  below  the  snow-line,  while  2000  feet  appears  to  be  the 
utmost  vertical  extent  of  the  former.  And  may  not  this  lesser 
range  of  absolute  level  in  the  Tengri  glaciers,  joined  to  their 
lesser  slope,  permit  the  snow-light  the  more  readily  to  stream 
through  them,  thus  accoimting  for  their  water-green  color,  so 
different  from  the  delicate  blue  that  marks  the  glaciers  of  the 
Alps? 

Tbick)nometrical  Survey  of  India.  Measubement  or 
HncALAYAN  Peaks. — ^In  the  last  number  of  this  Journal,  it 
was  mentioned  that  a  third  peak  higher  than  the  once  pre- 
eminent Dhaulagiri  had  been  measured  near  the  Karakorum 
pass  in  the  Kuen  Luen  Moxmtains.  The  information  was  com- 
municated to  the  Koyal  Geographical  Society  of  London,  Nov. 
23,  1857,  and  briefly  reported  in  the  Athenaeum.  The  measure- 
ment ^ving  a  height  of  27,928  feet)  was  made  by  Messrs.  Mont- 
gomene  and  Elliott  Brownlow  under  the  direction  of  Col. 
Waugh. 

Yarious  inquiries  having  been  made  of  us  in  respect  to  the 
measurement  of  t^e  peaks  m  Central  Asia,  we  give  m  this  con- 
nection the  data  reported  by  Col.  Waugh,  to  the  East  India 
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of  the 


,  concerning  the  measurement  of  the  four  £Banous  peaks 
imalayas* 


HdSht 

level  ia 

Enfllsb 

feet. 


Name  of  the  Peak. 


StatioQ  of  Obeerratioo. 


Choomalari    j  Senchal,  H.  S.f 
orL  (Tonglo,  H.  S.  . 


Enchipjuiiga 
or  Ia. 


Mean,. 

Doom  Dangi,  T.  S. 
Senchal,  H.  S.  ... 

Birch,  H.  S 

Thakoor«inj,T.S. 

Tonglo,  H.  S 

Bunderjoola,  T.  S. 

Menai,  T.  S 

Baisi,  T.  S 

Harpoor,  H.  S. . . . 


Mount  Everest 
or  XV. 


Mean,.. 

Doom  Dangi,  T,  S. 

Menai,  T.  S 

Harpoor,  T.S.  ... 
Ladnia,T.S.... 
Janjpati,T.  S... 
Miriapoor,  T.  S. 
Lirol,  T.  S. 


North  latitude. 


"      41,6 


Longitude  Eatt 
(Tota  Greenwich. 


27    49  41,5 

21   42  9,6 

"  9,3 

"  9,4 

"  9,8 

"  9,3 

M  Q 

«  9,2 

•*  9,6 

«  9,5 


27   42     9,4 


Dhaula^ 
orXm. 


Mean,.. 

Ramnagar,  T.S... 

M^ain,  T.  S 

Banarsi,  T.  S 

Slaonbarsa,  T.  S.  . 
Pooyenah,  T.  S.  . . 

GhaoB,  T.  S 

Toolsipoor,  T.  S. . . 
Anarkali,  T.  S 


Mean,. 


27 


59  16,6 
**  17,1 

16,5 
16,7 
16,7 

17,0 

16,7 


89°18'43,i' 
"  43,1 


89  18  43,1 

88  11  26,4 

"  26,2 

"  26,2 

"  26,7 

"  26,2 

«  26,1 

"  26,3 

«  26,3 

"  26,3 


88  11  26,3 


86  58 


27  69  16,7 

28  41  47,8 

"  48,1 

"  48,1 

"  47,8 

"  47,8 

«  48,2 

«  48,2 

"  47,8 


28  41  48,0 


5,8 

6,1 
6,T 

6,0 

5,8 
5,8 


23,946 
41 


23,946 

28,161 
60 
63 
47 
80 
42 
72 
60 
40 


86  58  5,8 


83  82 


8,8 
8,8 
8,7 
8,9 
8,9 
8,2 
8,4 
8,8 


83  32  8,6 


28,156 


28,990 
9,026 
8,999 
9,002 
9,005 
8,992 


29,002 


26,815 
00 
60 
48 
06 
01 
00 


26,826 


We  also  give  the  following  general  account  of  the  progress  of 
the  Trigonometrical  Survey  of  India,  from  the  annual  address 
of  Sir  K.  L  Murchison,  in  1858,  as  president  of  the  Royal  Geo- 
graphical Society. 

"The  trigonometrical  survey  of  India  was  commenced  bv 
Colonel  Lambton  in  1808,  and  continued  by  him  till  his  death 
in  January,  1828.    During  that  period  he  measured  an  arc  of 

•  T.  Petenn.  MittheiL  1866.  p.  380. 
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the  meridian  from  Pumiae  in  8°  9'  85''  near  Cape  Comorin  to 
Damargidda  in  lat.  18°  3'  16",  being  about  ten  degrees  of  lati- 
tude, and  extended  a  net  of  triangles  over  the  south  part  of  the 
peninsula  of  India,  reaching  on  the  east  side  of  the  principal 
meridian  to  the  19th  parallel.  Colonel  Everest,  who  had  been 
his  chief  assistant  since  1817,  and  succeeded  him  at  his  death, 
completed  the  section  commenced  by  Lambton,  and  extended 
the  arc  to  Seronj,  lat.  24°,  near  which  place  he  measured  a  base 
of  verification.  This  is  the  most  important  base  in  the  trigono- 
metrical survey  of  India,  as  all  the  work  to  the  north,  east,  and 
west  is  dependent  upon  it.  Colonel  Everest  carried  on  the 
measurement  of  the  meridional  arc  to  its  completion  in  the 
Dehra  Dun,  lat  30°  19^ ;  the  whole  extent  from  Cape  Comorin 
being  22^-°  of  latitude.  He  also  extended  a  longitudinal  series 
from  the  Seronj  base  to  Calcutta,  in  the  neighborhood  of  which 
he  measured  a  base  of  verification.  From  points  selected  on 
this  series  originate  distinct  sects  of  meridionsd  series,  the  north- 
em  limits  of  which  are  united  by  a  longitudinal  series  running 
along  the  foot  of  the  great  mountain  chain,  which  thus  com- 
pletes the  triangulation  of  that  vast  tract,  comprising  about 
223,000  square  miles. 

"When  this  distinguished  officer  left  India,  Colonel,  then 
Captain  Waugh,  who  had  been  his  chief  assistant  since  1832, 
was  appointed  his  successor  in  December,  1843,  and  following 
up  the  admirable  plan  of  survey  laid  down  by  his  predecessor, 
the  principles  and  methods  of  which  have  been  described  by 
Everest,*  he  worked  out  the  several  series  left  unfinished  be- 
tween the  meridional  arc  and  that  of  Calcutta.  Finally  he 
measured  a  base  of  verification  at  Sonakoda,  lat.  25°  18',  long. 
-88**  18',  and  also  completed  the  triangulation  of  the  south  coast 
series  from  Calcutta  to  Ganjam. 

"  Colonel  Waugh  then  commenced  operations  on  the  west  of 
the  great  meridional  arc,  and  measured  a  longitudinal  series 
from  the  base  of  Seronj,  passing  through  Eajputana  and  the 
sandy  desert  to  Kirachi,  upwards  of  700  miles  in  extent,  where 
a  base  of  verification  was  measured,  whilst  the  triangulation  of 
the  Bombay  meridian  was  connected  with  this  series.  He  fur- 
ther extended  another  series  in  a  northwest  direction  from  the 
stations  of  the  meridional  arc,  Banog  and  Amsot,  through  the 
plains  of  the  Panjab  and  a  great  portion  of  the  mountainous 
tract  to  Peshawar.  Again,  a  base  of  verification  was  measured 
near  Attock,  the  series  embracing  an  area  of  about  67,000 
square  miles.  A  meridional  series  is  far  advanced  from  the 
base  at  Elarachi,  along  the  Indus,  to  that  near  Attock.  This 
operation  will  complete  a  gigantic  geodetical  quadrilateral,  of 

*  Aooonnt  of  the  Meuuremeni  of  the  Arc  of  India,  2  vok,  4tOy  1847. 
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whicli  the  great  arc  series  fonns  the  eastern  side.  Simultane- 
ously  with  these  trigonometrical  operations,  most  minute  and 
elaborate  topographical  surveys  have  been  executed  under  the 
superintendence  of  Colonel  Waugh  throughout  the  greater  por- 
tion of  these  tracts. 

"  Lastly,  having  determined  that  of  all  the  mountains  whence 
the  aflfluents  of  the  Ganges  run,  the  loftiest  summit  is  situated 
about  midway  along  the  Himalayan  chain,  and  finding  that  this 
culminating  point  (N.  lat.  27°  66\  E.  long.  86°  53')  was  29,002 
English  feet  above  the  sea,  and  consequently  846  feet  loftier 
than  the  famous  Kinchiniunga  of  Nipal,  Colonel  Waugh  has 
gratefully  and  appropriately  named  this,  the  highest  known  ele- 
vation in  the  world.  Mount  Everest,  after  his  valued  geographi- 
cal instructor." 

Central  Africa.  Expeditions  of  Capt.  Burton  aio)  Dr. 
RoscHER. — Our  readers  are  already  acquainted  with  the  expedi- 
tion of  Capt.  Burton,  and  of  his  determination  to  reach,  if  pos- 
sible, the  mysterious  lake  of  Central  Africa,  by  penetrating  west- 
ward from  the  coast  of  Zanzibar.  Letters  received  from  Eev. 
J.  Rebmann,  missionary  at  Zanzibar,  by  the  Church  Misa  See. 
of  London,  and  published  in  their  Record  for  December  last, 
state  that  Capt.  Burton  had  reached  the  lake  Uniamesi,  but 

g've  no  further  particulars  in  respect  to  his  journey.  Three 
tters  from  the  explorer  himself  giving  his  observations  in  Zan- 
zibar, written  in  a  spirited  style,  are  given  in  Blackwood's  Mag- 
azine for  February,  March  and  May,  1858. 

The  missionary  letters  just  alluded  to,  announce  also  the  arri- 
val in  Zanzibar  of  the  German  traveler.  Dr.  Albrecht  Roscher, 
and  of  his  departure  for  the  reported  snow  peaks  near  the  equa- 
tor. Dr.  Roscher  is  represented  as  qualified  in  every  way,  by 
his  previous  studies,  his  energy  of  character  and  his  excellent 
outnt,  to  imdertake  this  difficult  exploration.  He  proceeds  under 
the  patronage  of  the  king  of  Bavaria.  From  his  eflForts  and 
those  of  Burton,  we  have  good  reason  to  expect  that  two  of  the 
great  African  problems  will  be  solved,  the  extent  of  the  great 
lake,  and  the  height  of  the  equatorial  mountains.  There  is  rea- 
son to  hope  that  light  may  also  be  thrown  on  the  older  problem 
of  the  sources  of  the  Nile. 

From  a  recent  number  of  Petermann's  Journal  (1868,  p.  844) 

we  have  translated  the  following  passages  which  occur  in  a 

.paper  by  Dr.  Roscher,  showing  the  reasons  for  his  selection  of 

the  coast  of  Zanzibar  as  a  point  of  departure  for  Central  Africa. 

In  projecting  the  plan  of  an  exploring  expedition  into  Cen- 
tral Africa  we  must  depend  mainly  upon  the  history  of  travels 
in  those  parts :  for  these  will  both  suggest  what  is  still  to  be 
accomplished  and  instruct  us  as  to  the  means  to  be  employed 
and  the  course  to  be  pursued.    A  due  regard  to  the  experience 
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of  earlier  travelers  will  alone  enable  us  to  disbover  new  routes 
into  unexplored  regions,  upon  which  we  need  not  expect  to 
meet  with  those  insurmountable  barriers  that  have  presented 
tiiemselves  to  our  predecessors ;  and  yet  the  ready  abandoning 
of  expectations,  prematurely  indulged  in  respecting  earlier  and 
more  recent  expeditions,  is  a  source  of  greater  surprise  than  the 
feet  that  so  large  a  portion  of  Africa  remains  unexplored. 

All  the  accounts  of  travels,  which  have  aided  us  in  the  con* 
struction  of  the  map  of  Africa,  do  not  give  us  any  information 
relative  to  the  central  and  northern  portions  of  the  interior  of 
Africa,  although  these  regions  contain  the  solution  of  the  most 
important  geographical  questions,  and  furnish  the  key  to  aproper 
conception  of  the  physical  features  of -the  continent.  The  re- 
markable travels  of  Livingstone  prove  that  an  expedition  into 
South  Africa  is  attended  with  difiBculties  comparatively  small, 
and  that  the  fidlure  to  advance  farther  into  the  interior  must  be 
attributed,  not  to  the  hostility  of  the  natives  and  the  unhealthy 
climate,  but  mainly  to  the  selection  of  an  unfavorable  starting* 
point.  The  course  which  has  thus  &t  been  most  frequently 
pursued,  that  of  approaching  the  interior  from  the  north,  is  the 
least  practicable.  The  traveller  meets  with  obstacles  at  the  very 
boundary  which  separates  the  Mohammedan  and  heathen  tribes; 
for  among  the  former,  fanaticism  and  avarice,  among  the  latter, 
the  fears  of  slavery,  prevail,  and  every  one  advancing  from  the 
camp  of  the  enemy  is  regarded  as  a  spy.  These  insurmountable 
barriers  have  existed  since  the  occupation  of  Africa  by  the  Mo- 
hanmiedans,  and  here  it  was  that  the  Arabian  geographers,  in 
their  additions  to  the  geography  of  Ptolemy,  imagined  tne  snow- 
covered  Mountains  of  the  Moon  to  be  situated. 

The  Nile-expedition  was  thus  prevented  from  penetrating 
any  fiuiiher  than  the  breadth  of  the  river  afforded  them  a  pro- 
tection against  the  assaults  of  the  natives,  which  rendered  it 
impossible  for  them  to  reach  the  source  of  the  Nile.  Dr. 
BfulJi  also  was  convinced  that  an  advance  into  South  Africa 
from  Lake  Tsad  was  impossible,  and  hence,  contrary  to  all  in- 
structions, he  directed  his  course  westward  so  that  the  original 
object  of  the  expedition  was  not  attained.  Dr.  Vogel  was  next 
sent  out,  and  strong  hopes  were  entertained  that  he  might  meet 
d'Escayrac  at  the  source  of  the  NUe,  although  even  at  that  time 
it  mignt  have  been  proved  that  this  point  was  the  last  one  at 
which  the  two  expeditions  would  be  at  all  likely  to  meet.  Dr. 
Vogel's  journey  to  Waday  furnishes  the  strongest  proof  that  he, 
like  his  predecessors,  was  convinced  that  the  so-called  Moun- 
tains of  tne  Moon,  even  if  in  reality  no  mountains,  yet  consti- 
tuted an  insurmountable  barrier. 

The  time  has  certainly  come  when  merely  fruitless  attempts 
must  be  done  away  with,  and  when  travellers  into  Southern 
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Africa  ouglit  to  take  their  point  of  departure  in  South  Africa. 
There  is  no  means  of  direct  communication  between  any  point 
on  the  western  coast  and  Europe  or  with  the  Interior,  and  hence 
none  is  suitable  for  the  fitting  out  of  an  expedition.  The  true 
condition  of  affairs  in  this  region,  may  be  best  inferred  from  the 
opinion  of  Galton,  who  assumed  that  a  traveller  could  advance 
into  Africa  only  very  gradually.  Finding  the  arrangements 
previously  made  not  suitable  to  the  climate  of  the  recrions  to  be 
traversed,  the  traveller  would  be  forced  to  return  for  tne  purpose 
of  entering  upon  new  preparations. 

The  expedition  of  CaiUi^,  Bruce  and  Livingstone,  prove 
how  erroneous  this  assumption,  and  yet  it  is  applicable  to  such 
travellers  as  seek  to  advance  from  the  western  coast,  and  by 
reason  of  the  imperfect  means  of  communication,  daily  meet 
with  difficulties  of  which  they  could  not  have  had  any  previous 
knowledge.  Besides,  the  seaboard  towns  are,  as  a  general  thing, 
very  unhealthy,  and  the  fever  is  specially  severe  upon  those 
newly  arrived ;  so  that  the  explorer  on  returning  need  not  ex- 
pect to  experience  a  relief  from  his  toils,  but  only  new  dangers. 

The  successful  expedition  of  Dr.  Livingstone  has  turned  the 
attention  of  all  to  South  Africa.  The  point  of  departure  in  his 
expedition,  was  Lake  Ngami,  a  point  equidistant  from  the  eastern 
ana  western  coasts.  He  congratulated  himself  upon  the  peculiar 
advantage  of  his  seeming  to  be  a  traveller  toward  the  country 
of  the  whites — homeward ;  for  the  savages  can  comprehend  the 
utility  of  such  a  journey,  and  unless  this  is  clear  to  them,  the^ 
become  suspicious  and  anxious  to  drive  the  stranger  from  their 
borders.  In  view  of  so  important  an  advantage,  this  route  can- 
not be  too  highly  recommended  to  such  as  are  in  a  situation  sim- 
ilar to  that  of  jDr.  Livingstone,  or  do  not  dread  the  expense 
of  a  preparatory  journey  from  the  Cape  to  Lake  Ngami ;  that  is, 
to  such  as  are  willing  to  spend  some  time  in  that  unhealthy  region, 
in  order  to  become  acquainted  with  the  country  and  its  inhabi- 
tants, and  then  return  once  more  to  the  cape  to  prosecute  the 
final  preparation  for  a  more  extensive  expedition.  North  of 
Livingstone's  route  one  can  not  expect  to  meet  with  a  beaten 
path  or  with  other  travellers,  hence  the  preparations  must  be 
more  extensive,  many  requisites  for  the  journey  must  be  carried 
by  the  party,  circumstances  which  will  considerably  increase  the 
expenses.  To  other  travellers  this  route  will  prove  less  desira- 
ble, from  th€l  fact  that  on  the  eastern  coast  there  is  a  point 
which  presents  all  the  facilities  requisite  for  the  fitting  out  of  an 
expedition ;  at  this  point  too,  the  means  of  conmiunication  with. 
Europe  and  the  interior  are  adequate,  nor  will  the  traveller  here 
meet  with  that  great  obstacle,  the  hostilities  between  the  Moham- 
medan and  natives.  Nor  here  will  he  expose  himself  to  a  loss 
of  life  and  health.  Such  are  the  advantages  that  the  island  of 
Zanzibar  presents. 
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From  this  general  survey  of  the  difficulties  of  travel  in  Cen- 
tral Africa,  Dr.  Roscher  proceeds  to  consider  in  an  interesting 
manner,  the  characteristics  of  Zanzibar,  but  our  limits  do  not 
permit  us  to  follow  this  portion  of  his  remarks. 

North  and  Central  Australia.  Gregory's  Expedition. 
Leichhardt's  Fate. — In  the  last  number  of  this  Journal  some 
account  was  given  of  recent  explorations  in  South  Australia, 
especially  in  the  neighborhood  of  Lake  Torrens. 

We  have  since  received  from  Eev.  W.  B.  Clarke  of  Australia, 
a  communication  addressed  by  him  to  the  Sydnev  Morning 
Herald  of  Sept.  10,  1868,  in  respect  to  the  probable  fate  of 
Leichhardt,  which  gives  us  an  occasion  to  refer  to  the  explora- 
tions in  the  northern  and  central  parts  of  the  continent 

It  is  well  known  that  the  question  has  been  niuch  discussed 
in  respect  to  Australia  as  well  as  in  respect  to  Africa,  whether 
or  not  in  the  interior  of  the  continent,  a  great  sea  exists.  Eyre, 
whose  explorations  were  made  in  1840  et  seq.,  adhered  to  the 
belief  that  no  such  sea  existed.  On  the  other  hand,  Sturt,  jour- 
neying north  from  Adelaide,  1844-6,  although  failing  to  discover 
an  actual  sea  believed  in  its  existence.  The  following  remarks 
are  ^yen  in  his  own  words. 

"The  principal  features  of  the  interior  are  the  sandy  ridges 
or  dunes,  by  which  it  is  traversed  from  south  to  north,  and  tne 
Great  Stony  Desert  That  the  whole  region  traversed  was  once 
submerged,  there  cannot,  I  think,  be  a  doubt.  Its  salsolaceous 
productions,  its  sea-level,  its  want  of  trees  of  any  size  or  growth, 
exceptinff  on  the  banks  of  the  creeks,  sufficiently  attest  this; 
but  whether  the  sandy  ridges  were  thrown  up  simultaneously, 
or  were  successively  formed  by  a  joint  effect  of  winds  and  a 
gradually  retiring  sea,  or  of  winds  alone,  it  is  impossible  to  say. 
When  I  first  crossed  the  Stony  Desert,  it  appeared  to  me  to  have 
been  the  bed  of  a  former  current ;  and  I  felt  satisfied  that  the 
conclusion  was  just  when  I  crossed  it  at  another  point  more  than 
a  degree  from  the  first,  and  noticed  the  strong  proof  it  exhibited 
of  waters  having  at  one  time  or  other  swept  over  it  with  unre- 
sistible  fury.  Whether  the  Stony  Desert  continues  to  any  dis- 
tance I  cannot  sav,  but  my  opinion  is  that  it  does,  and  that,  as 
the  lowest  part  of  the  interior,  it  receives  all  the  waters  falling  in- 
wards  from  the  coast.  Whether  those  waters  are  gradually  lost 
by  evaporation,  or  that  they  are  carried  to  some  still  undiscov- 
ered sea,  remains  to  be  proved ;  but  as  it  is  difficult  for  others 
to  elucidate  these  things,  I  have  thought  myself  called  upon  to 
throw  every  light  I  can  on  the  probable  character  of  the  interior. 
All  I  can  say  is,  that  after  having  traversed  a  desert  for  400 
miles  and  fiuled  to  reach  its  northern  limit,  and  after  having 
found  that  it  continued  unaltered  for  four  degrees  of  longitude, 

SECOND  SERIES,  Vol.  XXVn,  No.  80.— MARCHi  1859. 
31 


Digitized  by  VjOOQ IC 


2S8  Geographical  Notices, 

I  cannot  hope  that  it  speedily  closes  in,  either  to  the  east  or 
west." 

In  1848,  Leichhardt,  whose  previous  iourneys  had  made  im- 
portant additions  to  our  knowledge  of  the  northeastern  parts  of 
Australia,  set  out  with  a  party  of  eight  men  to  cross  the  conti- 
nent fix)m  east  to  west,  expecting  to  be  gone  two  years  and 'to 
determine  the  great  question  in  respect  to  the  interior.  No 
news  has  been  received  from  him  smce  a  short  time  after  hia 
departure.  Hopes  were  entertained  that  Gregory's  expedition 
would  bring  some  news  of  his  course  and  fate,  but  these  expecta- 
tions are  disappointed. 

An  outline  of  Gregory's  tour  is  thus  given  bv  Sir  R  I.  Mur- 
chison,  on  awarding  to  him  the  Founder's  gold  medal  of  the 
Eoyal  Geographical  Society  of  London. 

'*  Having  ascended  the  Victoria  as  far  as  was  practicable,  Mr. 
Gregory  established  a  camp  on  the  right  bank  of  this  stream^ 
and  at  about  80  miles  from  its  mouth.  With  his  brother,  Mr. 
H.  Gregory,  Mr.  Wilson  the  geologist,  and  Dr.  Ferdinand  Muel- 
ler the  botanist,  he  then  explored  the  Victoria  to  Jasper  Creek, 
determining  the  geological  nature  of  the  country,  and  ascertain- 
ing that  the  river  made  a  great  southward  bend.  Again  taking 
with  him  his  brother,  and  Dr.  Ferdinand  Mueller,  together  with 
the  artist,  Mr.  Baines,  he  marched  southwards  to  ascertain  if  the 
saline  desert,  which  Sturt  had  discovered  in  proceeding  inland 
from  the  southern  regions  of  Australia,  and  which  he  had  him- 
self found  to  prevail  in  Western  Australia,  was  also  to  be  met 
with  in  a  journey  southwards  from  the  north  coast. 

"  For  this  purpose  he  ascended  the  Victoria  to  its  source,  and 
found  the  hUly  or  dividing  range  to  have  aur  altitude  of  1660 
feet  above  the  sea.  Traversing  this  watershed,  he  descended  by 
a  south-flowing  stream,  which  he  named  Sturt  Creek,  and  which, 
bending  to  the  S.S,W.,  terminates  in  a  desiccated  salt  lake  near 
Mount  Wilson,  in  S.  lat.  20°  2'  and  E.  long.  127''  5'.  Whilst 
the  southeastern  and  southern  slopes  of  the  dividing  range  were 
thus  proved  to  be  everywhere  dry  and  sterile  sands,  the  whole 
of  the  territory  to  the  north  of  the  same  presented  the  most 
striking  contrast,  being  generally  very  fertile  in  grasses,  particu- 
larly the  extensive  grounds  named  Hutt  Plains  and  Eoe  Downs. 

"  In  this  first  effort,  therefore,  made  specially  by  the  advice  of 
our  medallist  Sturt,  the  grand  geograpnical  and  statistical  fea- 
ture which  was  suspected  to  exist  was  brought  to  the  test ;  and 
we  may  now  fairly  infer,  that  all  the  central  portion  of  this  con- 
tinent, as  well  as  the  long  southern  coast-line  examined  by  Eyre, 
and  a  considerable  maritime  frontier  of  Western  Australia,  con- 
stitute an  uninhabitable  desert,  probably  the  dried-up  bottom  of 
a  sea,  and  that  hence  all  future  intercourse  between  our  Austra- 
lian colonies  must  take  place  either  along  the  fertile  coast  ranges, 
or  by  sea. 
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''Betuming  to  his  camp,  which  he  had  left  under  the  charge 
of  Mr.  Wilson,  the  geologist  of  the  expedition,  who  had  in  the 
mean  time  examined  the  adjacent  country,  of  which  he  sent 
home  sketch  maps  to  this  Society,  Mr.  Gregory  sent  away  Mr. 
Baines  the  artist,  with  Mr.  Wilson,  and  the  larger  number  of 
his  party,  in  the  schooner ;  and  after  giving  directions  that  the 
vessel  should  meet  him  at  the  head  of  the  Gulf  of  Carpentaria, 
he  set  out  on  his  chief  mission,  accompanied  by  his  brother,  Mr. 
Elsey  the  surgeon,  Dr.  Mueller  the  botanist,  and  three  men. 

"  Quitting  the  basin  of  the  Victoria,  and  passing  over  a  broad 
table-land  of  sandstone,  he  entered  a  valley  watered  by  a  tribu- 
tary of  Leichhardt's  river  the  Eoper,  which  he  named  Elsey 
Creek,  in  S.  lat  15°  15'  and  E.  long.  133°  10'.  He  next  took  a 
aouth-southeasterly  direction  to  the  west  of  Leichhardt's  route, 
or  about  70  miles  distant  from  the  western  shore  of  the  Gulf  of 
Carpentaria,  and  traversed  the  various  rivers  discovered  by  his  ad- 
venturous precursor  (but  nearer  to  their  sources)  until  he  reached 
the  Albert,  which  empties  itself  into  the  head  of  the  Gulf.  Not 
meeting  there  with  the  party  sent  by  sea,  under  the  orders  of 
Mr.  Barnes,  he  left  the  *  Plains  of  Promise '  of  Stokes,  and  crossed 
the  river  Flinders  at  about  80  miles  distance  from  the  Albert, 
and,  journeying  to  the  northeast,  fixed  a  position  on  the  Gilbert 
river  at  S.  lat.  18°  0'  and  E.  long.  140°  40'.  Ascending  that 
stream,  Mr.  Gregory  left  behind  the  drainage  into  the  Gulf  of 
Carpentaria,  and  traversed  the  high  basaltic  plateau  which  sepa- 
rates the  waters  flowing  into  that  gulf  from  those  which  descend 
into  the  creat  eastern  ocean.  To  the  dividing  high  lands  he 
assigned  the  name'  of  *  Newcastle  Eange,'  in  honor  of  the  Secre- 
tary of  State  for  the  Colonies,  who  had  sanctioned  and  organized 
the  expedition.  Beaching  the  Burdekin,  he  followed  that  stream 
southeast  wards  to  its  junction  with  the  Cape  river  of  Leichhardt. 

"  The  next  march  showed  the  connection  of  the  Suttor  of 
Leichhardt  with  the  Belyando  of  Mitchell ;  then  striking  south- 
west from  the  latter  stream,  Mr.  Gregory  skirted  the  Peak 
range,  the  extreme  point  to  which  squatters  have  extended  their 
dwellings,  i  <?.  in  S.  lat  23°  41'  and  E.  long.  147°  50',  or  about 
660  miles  from  the  head  of  the  Gulf  of  Carpentaria. 

"  Whilst  a  great  breadth  of  entirely  sterile  tracts,  with  one 
insulated  rich  spot  only  on  the  river  Eoper,  prevail  between  the 
basin  of  the  Victoria  on  the  north  coast  and  the  Gulf  of  Carpen- 
taria, with  occasional  poisonous  plants,  Mr.  Gregory  found  nearly 
all  the  vast  region  between  the  eastern  side  of  the  gulf  and  the 
northernmost  station  of  our  settlers  to  be  more  or  less  fertile. 
So  that  in  the  last  weeks  of  the  expedition  the  horses  fattened, 
and  after  traversing  the  rivers  MacKenzie,  Comet,  Dawson,  and 
Burnett,  the  party  reached  the  Brisbane  and  Moreton  Bay  in 
excellent  h^th." 
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.  ^  The  publication' of  Mr.  Gregory's  report,  without  any  decisive 
indications  of  Leichhardt's  route,  led  Mr.  Clarke  to  prepare  the. 
paper  already  referred  to  in  the  hope  that  the  discussion  might 
initiate  another  expedition  into  the  district  yet  unexplored,  be- 
tween the  145th  and  147th  meridians,  and  which,  as  he  con- 
ceives, mav  bear  traces  of  Leichhardt's  route,  although  the  ex- 
plorer probably  perished  far  to  the  northward  and  westward  of 
the  Victoria.  We  have  not  room  to  make  extended  extracts 
from  this  paper.  Its  whole  tendency  is  to  show  that  the  inten- 
tion of  Leichhardt  was  to  skirt  and  not  cross  the  desert.  There 
is  an  extended  criticism  to  show  the  probability  that  an  L  found 
by  Gregory  on  the  Victoria,  and  two  marks  XV"A  in  an  L-shaped 
border  previously  found  near  the  Warrego  and  the  Nive  were 
not  the  marks  of  Leichhardt.  Various  independent  witnesses  are 
also  cited  to  confirm  the  opinion  of  Mr.  Clarke  that  Leichhardt 
did  not  attempt  to  intersect  the  desert.  The  article  concludes  as 
follows. 

"  If  then  he  did  reach  the  Victoria  in  1848,  and  was  not  cut 
off,  and  we  have  now  no  ground  to  conclude  he  was,  he  would, 
in  case  of  finding  the  country  impracticable  to  the  west,  have 
gone  round  by  the  head  of  the  Victoria,  towards  the  north, 
and  it  is  somewhere  between  the  head  of  the  Victoria  and  the 
head  of  the  Clark,  that,  I  think,  his  tracks  are  to  be  looked  for; 
not,  probably,  on  any  line  of  route  explored  by  Mitchell,  but  to 
the  westward,  or,  crossing  Mitchell's  track,  on  a  line  to  Peak 
Eange  and  the  Burdekin.  Or  driven  in  by  drought,  he  may 
have  taken  a  course  on  the  148th  meridian,  without  going  across 
the  Maranoa,  where  Hely  could  not  trace  him,  on  a  new  track 
9f  his  own. 

"It  is  in  the  hope  that  a  new  expedition  may  be  organized, 
with  a  view  to  the  exploration  of  the  country  west  of  Ifitchell's 
Belyando,  as  well  as  to  ascertain  whether  any  traces  of  my 
lamented  friend  can  be  found,  that  I  have  made  this  commum- 
cation ;  believing  that,  as  I  have  had  it  in  my  power  to  put  the 
matter  in  a  tangible  form,  and  to  quote  from  manuscript  notes 
in  my  possession,  what  has  not  before  been  committea  to  the 
press,  i  am  only  rendering  a  service  to  the  cause  of  science,  civi- 
lization, and  humanity." 

The  following  paragraph  may  be  read  with  interest  in  this 
connection.  It  is  a  letter  of  Dr.  J.  Palacky  of  Prague  to  Prof. 
C.  Eitter  of  Berlin,  printed  in  Poggendorf 's  Annalen  fur  Chemie, 
vol.  100,  1857. 

"  The  statement  of  Sturt  that  Lake  Torrens  must  lie  below  the 
level  of  the  sea,  led  me  to  think  that  Central  Australia  must  lie 
very  deep.  I  found  unfortunately  no  other  data  than  in  Sturt, 
Bd.  ii,  p.  299,  where  in  connection  with  Kennedy's  route  to  the 
Victoria  river — it  is  mentioned  that  in  lat.  26^  55'  87"  and  long. 
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142®  24',  the  water  in  the  camp  when  the  air  was  at  a  tempera- 
ture of  64®  Fahr.,  had  boiled  at  214®  F.  Prof.  Coritska,  who' 
directs  the  height  measurements  of  our  Geological  Eeichsanstalt, 
nndertook  at  my  request  the  computation  of  these  data  and 
found  that  if  they  are  correct,  this  point  must  lie  806  meters 
below  the  sea  leveL" 


Abt.  XXIX. — Analysis  of  the  White  Sulphur  Water  of  the  Arte- 
sian Well  of  Lafayette^  Indiana;  by  Charles  M.  Wetherill, 
Ph.D.,  MJ). 

History  of  the  WeU. — ^The  artesian  well  of  Lafayette  is  situa- 
ted in  the  northeast  angle  of  the  court-house  square  of  the  city. 
The  boring  was  commenced  in  the  spring  of  1857  by  order  of 
the  CJommissioners  of  Tippecanoe  coimty  to  test  the  feasibility 
of  artesian  wells  for  prairie  farms,  and  with  prospects  of  success 
from  the  results  of  the  wells  in  Illinois  to  the  southwest.  On 
February  18th,  1858,  after  ten  months  labor,  a  vein  of  over- 
flowing water  was  struck  in  the  grey  limestone,  at  a  depth  of 
216  feet  6  inches.  The  depth  of  the  well  was  subsequently  in- 
creftsed  to  230  feet  without  any  change  in  the  character  of  the 
water,  which  is  very  similar  to  that  of  the  celebrated  Blue  Licks, 
of  Kentucky.  The  strength  of  flow  of  the  water  began  to  di- 
minish, and  while  injudiciously  boring  for  more  water  instead  of 
trying  to  stop  a  known  leak,  the  water  suddenly  ceased  to  over- 
flow, and  fell  in  the  well  about  20  feet.  As  there  was  no  pros- 
pect of  the  recovery  of  the  water  by  the  contractor,  the  Coxmty 
Commissioners  placed  the  well  in  ^e  hands  of  Captain  Sogers 
and  myself,  for  the  purpose  of  obtaining  some  experimental 
knowledge  with  respect  to  the  source  of  the  diflicultj^.  Before 
giving  the  results  of  our  experiments,  I  will  submit  a  table 
which  shows  the  order  and  nature  of  the  strata  encountered  in 
boring  the  well: 

Tc^le  of  Strata  encountered  in  the  Lafayette  Well. 

F«et       iDchei.  B«inarkf. 

Clay 3 

Clay  and  gravel 9         6  Water. 

Giwel  and  pebbks 1         6 

Fine  gravel  and  sand 13 

Qaic&nd 1 

Gravel,  clay  and  pebbles 2        6 

Daik  gray  clay 72  Marlite« 

8and  and  gravel 4  Water. 

Clay  and  pebbles 1         3 

Sand  and  gravel 7        3 

Clay....: 6 
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Feet.  Inches.  Eemarfce. 

•Sand  and  gravel 3 

Clay  and  pebbles 6     6 

Gravel  and  pebbles 5 

Boulders 40 

Blue  shale 2  To  shale  170  feet 

Gray    " 18  Iron  pyrites  in  all  the  rock 

Blue     "     1     6        formation. 

Gray    "     1  Thickness  of  shale  28  ft.  6  in. 

Limestone — coralline 11     6    To  coralline,  198  ft.  6  in. 

Gray  limestone  with  spar 20  Overflowing  water. 

Depth  of  well  from  original  surface  230 

The  first  water  in  the  table  is  the  well  water  of  the  locality. 
The  water  under  the  marlite  is  fresh ;  it  was  expected  to  overflow 
but  only  rose  to  within  86  to  88  feet  of  the  surface.  The  third 
and  overflowing  water  is  the  mineral  water. 

A  cast  iron  pipe  of  eight  inches  diameter  cases  the  well  to  the 
first  rock,  which  is  a  friable  blue  shale.  The  hole  in  the  rock 
was  not  tubed,  it  was  of  7^  inches  in  diameter  to  near  the  com- 
mencement of  the  coralline ;  for  a  few  feet  farther  it  was  of  five 
inches,  and  for  the  remaining  distance  of  twenty-one  feet  its  di- 
ameter was  four  inches.  We  found  that  the  bottom  of  the  iron 
pipe  had  been  broken  during  its  passage  through  the  forty  foot 
bed  of  boulders,  and  as  this  fractured  end  rested  upon  a  mable 
bed  of  blue  shale  with  porous  strata  immediately  aoove,  a  leak 
of  the  mineral  water  had  alwavs  existed.  From  tin  experiment 
made  during  the  overflow  of  the  water  we  were  able  to  assign  a 
delivery  of  eighteen  thousand  gallons  during  twenty-four  hours 
as  the  lowest  capacity  of  this  leak.  We  found  that  the  cessation 
of  overflow  was  caused  by  the  leak  having  been  increased  by 
the  removal  of  a  piece  of  the  shale  rock.  Eestoring  the  over- 
flow by  stopping  this  leak  was  the  natural  inference  from  the 
experiments  upon  the  well ;  but  there  were  difficulties  in  the 
way  owing  to  the  bad  shape  of  the  hole  in  the  rock,  by  the  use 
of  improper  boring  tools.  The  holes  were  all  of  triangular 
shape,  and  the  four  inch  hole  was  especially  bad,  having  reenter- 
ing sides  and  semicircles  at  the  three  angles.  We  might  have 
arrested  the  leak  by  tamping  and  puddling  at  the  end  of  a  long 
tube  below  it,  but  were  fearful  of  presenting  diflElculties  thereby 
in  the  case  of  the  removal  of  such  a  tube,  for  as  the  leak  at  thie 
top  of  the  shale  rock  had  always  existed,  we  had  no  means  of 
knowing  whether  some  of  the  mineral  water  was  not  derived 
from  the  shale,  and  would  be  shut  out  by  such  a  tube. 

The  leak  was  at  length  arrested  by  the  following  device  of  my 
own,  which  I  submit  m  the  event  of  a  future  need  for  it  as  it 
proved  simple  and  successful  in  the  La&yette  well,  and  I  am 
not  aware  that  it  has  ever  been  employed  in  a  similar  case.  The 
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commencement  of  the  four  inch  hole  was  made  truly  cylindrical 
and  of  six  inches  in  diameter  for  a  distance  of  nineteen  inches. 
A  car  spring  of  vulcanized  india  rubber  was  turned  in  a  lathe  to 
the  shape  of  the  frustum  of  a  cone  six  inches  in  length,  and  of 
diameters  six  and  a  quarter  and  five*  and  seven-eighths  inches. 
Upon  a  wrought  iron  gas  pipe  of  two  and  a  half  inches  bore  and 
of  sufficient  length  to  reacn  the  coralline  rock,  was  chised  a 
screw  thread  upon  which  ran  two  heavy  nutts.  The  hole  in  the 
rubber  plug  was  turned  sufficiently  large,  that  the  plug  might  be 
screwed  tightly  upon  the  gas  pipe,  where  it  was  secured  for 
pulling  or  pushing  by  the  nutts  above  and  below  it.  When  the 
pipe  was  placed  in  siiu  in  the  well,  the  plug  was  arrested  in  its 
rocky  socket  just  above  the  commencement  of  the  coralline  rock. 
The  water  at  once  fell  outside  of  the  gas  pipe,  and  rose  on  the 
inside  to  near  the  surface  of  the  grouni  After  two  days  it  com- 
menced to  overflow  and  increased  constantly  and  steadily.  The 
increase  at  first  was  very  rapid,  the  delivery  doubling  itself  in 
five  hours:  a  repeated  and  careful  measurement  of  the  quantity 
of  water  showea  that  the  rate  of  increase  fluctuated,  and  became 
cradually  less.  This  comj)elled  the  inference  that  the  leak  had 
lowered  the  head  of  water  in  the  reservoir  supplying  the  artesian 
well,  which  head  was  gradually  restored  by  the  rains,  springs, 
&c.,  upon  shutting  off  the  leak.  This  increase  in  the  flow  will 
m  on  until  the  overflow  equals  the  feed  of  the  reservoir.  When 
the  delivery  was  last  measured  on  December  8th,  it  equalled  one 
wine  gallon  in  14*77  seconds,  or  5850  gallons  in  twenty-four 
hours. 

Qeology  of  the  well. — The  order  and  character  of  the  rocks  in 
proceeding  from  a  point  west  to  one  east  of  Lafayette,  is  from 
information  furnished  by  D.  Brown,  State  Geologist,  as  follows : 

1.  Seams  of  Coal. 

2.  Mountain  Limestone  about  200  feet  in  thickness. 
8.  Clay  Sandstone  (Devonian)  about  500  feet. 

4.  Delphi  Slate  varying  from  25  to  100  feet,  and  thinning  to 
the  northwest. 

5.  Grey  Limestone  (Upper  Silurian). 

6.  Blue  Limestone  (tower  Silurian). 

The  dip  of  these  rocks  is  about  25®  to  the  south  of  west,  and 
^t  an  angle  of  50  feet  fall  to  the  mile.  This  westward  dip  is 
maintained  until  the  Mississippi  is  crossed,  when  the  dip  is  east- 
ward. The  sequence  of  the  rocks,  in  penetrating  the  earth  verti- 
cally at  Lafayette,  should  be  Clay  Sandstone,  Delphi  Slate,  and 
Grev  Limestone ;  but  the  valley  of  the  Wabash  at  the  artesian 
well  is  about  one  htmdred  feet  below  the  general  elevation  of  the 
country,  and  the  force  which  has  scooped  out  this  valley  has  re- 
moved the  Clay  Sandstone,  not  a  trace  of  which  was  discovered 
in  boring  the  welL    The  Delphi  Slate  was  the  first  rock  reached 
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after  traversing  the  drift,  and  the  bottom  of  the  well  i^  situated 
in  the  upper  measures  of  the  grey  limestone.  A  crude  idea  of 
the  strike  of  these  rocks  may  be  gained  by  tracing  upon  a  map 
of  Indiana  the  strike  of  the  Delphi  slate,  by  a  cui^red  line  join- 
ing LouisvilJe,  Ky.,  Lexington,  Ind.,  Elizabethtown,  Indianapo- 
lis, Delphi  and  Crown  Point,  Ind.,  which  shows  that  the  well  is 
situated  upon  the  edge  of  a  great  geological  basin.  As  fiu:  as  our 
present  geological  knowledge  goes,  (and  which  is  limited  owing 
to  a  backwardness  on  the  part  of  the  State  Legislature  in  nuddng 
the  appropriations  necessary  to  a  survey,)  the  reservoir  of  the 
artesian  well  must  lie  in  the  direction  of  and  beyond  Delphi,  for 
the  water  comes  from  below  the  slate  cropping  out  at  this  local- 
ity. A  glance  at  the  map  will  show  by  tne  river  courses,  that 
Kokoino  is  the  highest  ground  in  the  neighborhood ;  hence  we 
shall  probably  not  be  far  from  the  truth  in  assuming  the  reser- 
voirs to  be  situated  somewhere  in  the  triangle  formed  by  joining 
Delphi,  Logansport  and  Kokoino.  During  the  experiments  upon 
the  well  by  Captain  Eogers  and  myself,  one  of  the  greatest 
freshets  in  the  W  abash,  within  the  memory  of  the  inhabitants 
of  the  valley  took  place.  The  leak  had  not  yet  been  stopped, 
and  we  found  that  the  water  in  the  well  rose  and  fell  simultane- 
ously with  the  freshet.  It  is  reasonable  to  suppose  that  this 
effect  of  the  freshet  was  not  upon  the  mineral  waters  but  upon 
the  water  under  the  marlite  (see  table  of  strata);  for  the  smaller 
freshets  in  the  river  since  the  leak  has  been  stopped  have  not  in 
the  least  affected  the  flow  of  the  well.  This  can  only  be  ac- 
counted for  by  supposing  that  the  72  foot  bed  of  dark  grey  clay 
crops  out  under  the  W^ash  at  a  level  lower  than  that  of  the 
ground  at  the  well.  It  follows  from  this  that  we  cannot  expect 
an  overflow  of  this  marlite-water  in  the  neighborhood  of  La- 
fayette. In  fact  since  the  completion  of  the  mineral  well,  three 
other  wells  have  been  dug  in  tne  city  for  the  expressed  purpose 
of  reaching  the  marlite-waters.  It  was  obtained  in  every  in- 
stance, but  did  not  overflow. 

CHEMICAL   ANALYSIS    OP  THE   WATER. 

Physical  Characters. — This  water  is  of  extreme  limpidity  when 
taken  freshly  from  the  well.  The  deposit  upon  the  pebbles  over 
which  it  flows  is  white^  entitling  it  to  the  name  of  a  white  sulphur 
water.  Standing  in  imperfectly  closed  vessels,  a  similar  bluish 
white  deposit  takes  place,  which  under  certain  conditions  con- 
tains black  flakes  of  sulphuret  of  iron.  The  smell  of  the  water 
is  strongly  of  sulphuretted  hydrogen.  The  taste  is  similar  to 
that  of  the  celebrated  Blue  Lick  water,  though  less  strong.  It 
is  pleasantly  brackish,  resembling  in  taste,  the  liquor  from  oysters 
freshly  opened.  The  density,  from  a  mean  of  six  observations 
is  1-00523. 
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The  temperatore,  noted  at  intervals  since  tbe  water  was  finflt 
obtais^  (Feb.  18th  to  December  8th,)  remained  constantly  be- 
tween 56^  and  56^  F.,  m^  thennoxneter  not  being  suffioientljr 
delicate  to  give  more  definite  resnlts. 

Although  the  mean  temperature  of  Lafayette  is  unknown,^  I 
have  no  doubt  from  other  c<Hisidei«tions,  that  tiie  artesian  water 
is  '' thermal ;"  &>r,  first,  the  calculated  temperature  of  the  wat^ 
upon  the  Grenelle  basis  renders  this,  in  absence  of  contradie* 
tory  facts,  most  probable.  It  will  be  remembered  that  tbev- 
mometera  placed  in  the  wells  of  the  Paris  obeeryatonr  stand 
invariably  at  63"^  F.,  at  a  depth  of  ninety  feeit,  and  that  &om  the 
increase  of  temperature  at  increased  depths  obs^nred  in  boring 
the  Grenelle  well,  the  &ot  was  established  that  tiie  t^nperalnut^ 
rises  one  degree  F.,  for  every  61^  feet^  after  the  first  nizM^ 
feet  After  taking  ninety  feet  fix>m  the  depth  of  the  Lalhyetle 
well  there  remain  140,  and  if  the  same  ratio  of  increase  of  texa- 
perature  exists  as  at  Grenelle,  the  water  should  have  a  tempera- 
tare  of  2i°  above  68**=55i°,  which  agrees  closely  with  the 
temperature  actually  found  for  the  La£etyette  water.  Secondly, 
we  vaSst  that  the  artesiaji  wator  is  "thermal"  frooi  the  £iGt  thiMt 
iit0  temperature  is  above  tiiat  of  the  neighboring  sjmngs  and 
wells,  as  may  be  seen  from  the  following  table,  whidi  containa 
welte  and  spring  situated  at  different  points  of  the  compass  firom 
the  artesian  wed],  and  within  a  circle  of  two  squares  ramus. 

Tmf^^mrature  ijf  the  W^U^  and  Springs, <^  Lt^itU^  Mm  Aptil  80,  lt58. 


FmU 

DirectiooftoB 
ArtwiMWofl. 

TBUniCATimS. 

Air.    Water. 

Well, 

Mf-aiViylcirtdwdliii^, 

215 

South 

78<»P. 

61*1. 

Wefl. 

Oo«rtl»ii«>  yard. 
WUstadi'fl^StDn, 

16 

Southeast 

«< 

Bl* 

WO, 

le 

North 

m 

48* 

^ 

Two  squares  from  Artea.  Well 

North 

81» 

se** 

Hr.  Benbridges*  dwelliog, 
Messrs:  Tavkir  &  Co.,  lumber  yard, 
Odkr  of  fir.  J.  Mix's  store, 

20 

Southeast 

80"» 

49<^ 

ir:r 

Northwest 

«f 

60« 

16 

West 

66^ 

49^ 

Well, 

Lahr's  Hotel, 

16 

East 

80O 

60O 

▲rteaanwU 

80<* 

6B-B6<> 

Chermaai  CharockrM.  ^woKtoAive.— The  water  is  fldntly  add 
from  solphoretted  hydrogen  and  carbonic  acid,  but  beoonci 
neatral  alter  having  been  boiled,  owing  to  the  expulsion  of  these 
gases.  It  follows  from  this  fiu^  that  iuf  of  the  sulphnr  is  in  tiie 
state  of  sulphuretted  hydrogen  dissolve  in  the  water,  and  from 
the  neutrality  after  boiling,  that  alkaline  carbonates  are  absent 
A  particular  experiment  lor  the  search  of  a  trace  of  alkaline 
caroonates  gave  the  same  results. 

Caatfbonic  acid  is  contained  dissolved  in  the  water,  amd  heklifig 
in  solution  the  easrthy  oarbonates.    Nitrogeii  hs  the  ot^ly  xtdud^ 

*  The  mean  temperature  is  probaUj  6i^  to  62^  iP.— fioa. 
ificoNn  SERIES,  yoi.  xxvn,  no.  8o.-MAacH;  lasa 
33 
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ipg  gafl  in  solution.  On  boiling  the  water  the  carbonates  of 
lime,  magnesia  and  iron,  held  in  solution  by  the  carbonic  acid, 
are  thrown  down,  and  by  a  slight  concentration,  sulphate  of  lime 
is  also  precipitated.  In  the  Doiled  water  chlorids  of  sodium, 
calcium  and  magnesium,  were  detected.  Grenic  and  apocrenio 
acids  were  in  vain  sought  A  trace  of  organic  matter  was  found 
dissolved  in  the  water.  The  only  alkali  present  is  soda  in  the 
state  of  chlorid  of  sodium.  No  trace  of  potassa  was  discovered 
after  a  careM  search.  Mr.  H.  C.  Lawrence  kindly  undertook 
the  concentration  of  eleven  and  a  half  wine  gallons  of  the  arte- 
sian water,  which  were  boiled  down  to  half  a  gallon ;  a  concen- 
tration in  the  ratio  of  23  to  1.  In  the  solid  residue  and  filtrate, 
I  detected  phosphate  of  lime,  hydrofluoric  add,  alumina  and  a 
very  faint  trace  of  oxyd  of  manganese.  A  small  trace  of  iodine 
was  discovered  in  the  mother  liquid,  both  by  the  starch  test  and 
bv  chlorid  of  palladium.  With  the  starch  test  the  characteristio 
blue  tinge  could  not  be  developed  by  chlorine  water,  the  excess 
of  chlonne  decolorizing  the  extremely  minute  quantity  of  iodid 
of  starch ;  but  it  was  readily  brought  out  bv  nitric  acid.  The 
result  of  the  bromine  test  by  Fresenius's  method  was  doubtftd. 

Quaniitative  anaiyeis. — The  quantitative  analysis  gave  the  fol- 
lowing results: 

r«eriBUL 

Mean  of  two  exp.,  tulph.  add  detennination, 0*5621 

«         «      chlorine, 37807 

Seditun  by  calcnlatieii,  (Ion,) 2*1788 

«        "  experiment, 2-1683 

Peroxyd  of  iron,  mean  of  two  exp., 0*0085 

Silica, 0K)080 

Lime— total, 0*5380 

^      after  boiling  the  water,  in  the  precipitate, 0*1140 

«*♦**"«     in  the  solution, 0*4256 

Magneoa — ^total, 0*2005 

^         after  boiling  the  water,  in  the  precipitation, 0*0080 

«  a        «        a        «     in  solution, 0*2088 

Sulphur,  carbonic  acid,  and  nitrogen  as  stated  below.  These 
data  calculated  according  to  the  ordinary  rules  give  the  follow- 
ing ^result: 

Ccn^oiition  of  the  White  Sulphur  water  of  the  Lafayette  Artesian  weiL 
Water  of  March  25th,  1858.— Temperature  55**-56**  F.  Deniitv, 
1-00528. 

OA8X0U8  OONTXKTS. 

In  1000  mmt.  In  «  wine  pint 

.  .  Ommt.        Cob.  eentla.    CnbiclnelNB. 

Solpharetted  hydrocei, 0*0098        6*8594  0*1841 

Ditto  water  of  Apm  8, 0*0145        9*9154  0*2870 

Carbonio  add, 0*0997  52*688  1*5258 

NitiggtB, 21*280  0*6160 
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SOLID  IKGREDIBNT8. 

la  tOOO  parts  by  Gnint  in  «  wiM 
weight  plnC 

Bflttdno  by  ^raporation,  Pure  water, 092*75    7274*446 

Solid  ingredients, 7*25        53^124 

lOOOHiO     7827-570* 

INGKBDISNTS  BT  AKALTSIS. 

Carbonate  of  lime, 0*2052  1*503 

Carbonate  of  magnesia, 0*006^  0*050 

Perozjd  of  iron  with  idumina, •  • .  ) 

Phosphate  of  lime,  fluorid  of  c»alcium, >  0*0085t  ^'^^^ 

And  a  fidnt  trace  of  manganese, ) 

Silica, 00080  0-058 

Sulphate  of  lime, 0*9555  7*002 

Chlorid  of  calcium, 0-0685  0*465 

C^lorid  of  maffnesium, 0*5059  8*707 

Chlorid  of  sodmm, 5*5402  40*596 

Trace  of  iodine  and  organic  matter,.  •  •  • \ 

Bromine  donbtful, )  ..•.^_        

7*2987  58*448 

I  have  recalculateid  the  analyses  of  the  principal  sulphur 
waters  of  the  United  States  to  the  same  measure^  a  wine  pint, 
and  tabulated  them  as  follows,  for  the  sake  of  a  ready  CQmpari- 
son :   (see  table  on  following  page). 

By  reference  to  the  table,  the  great  analogy  is  at  once  apparent 
which  exists  between  the  Lafayette  water  and  that  of  the  Ken- 
tacky  Blue  Lick.  They  contain,  with  a  few  trifling  exceptionfi^ 
ihe  same  ingredients.  The  exceptions  are  the  sulphate  of  po- 
tassa  and  chlorid  of  potassium,  contained  in  the  Blue  Lick  alone^ 
and  the  chlorid  of  calcium,  contained  above  in  the  Lafayette 
water.  The  latter  water  contains  less  sidphuretted  hydrogen, 
and  carbonic  acid,  and  less  solid  matter,  it  is  curious  that  the 
common  salt  bears  almost  exactly  the  same  ratio  to  Hie  rest  of 
the  Baits  in  both  waters. 

Total  iUte.  ComnMn  Salt 

4 ^-r — »  # ^^ » 

Blue  Lick.    Lafiftjette.        Hue  Lick.    Lafayette. 
79       :     53         :  :       64        :    x=42 

The  eommon  salt  (x,)  in  the  Lafayette  ivaters,  is  by  experi- 
ment nearly  41. 

La  rouna  numbers  one  and  a  half  pints  of  the  Lafeyette  water 
contain  as  nracb  common  salt  as  one  pint  of  the  Blue  lick  water. 
The  magnesia  salts  bear  a  greater  proportion  to  the  rest  of  the 
salts  in  tiie  LafSftyette  water  than  in  the  Blue  Lick. 

*  This  It  th«  weight  of  a  xnne  pbt  of  the  artetian  water;  the  weight  of  Uie 

m»  measure  of  pure  water  being  7391*11  ffratna. 

f  BqniTaleot  to  carbooato  of  the  protozjd  of  iron  0'0061  per  miUe. 
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Jfaitrt,  aufWfwe  and  Wprmky  on  the  Skia  ttf  Djaimiu.    349 

Thit  jmlphoretted  hydrogen  of  the  La&yette  irater  is  equal  in 
^oafliti^  to  that  ingredient  in  the  Oreenbrier  White  Snlphnr 
water  of  Yii^inia,  and  varies  as  in  diat  water.  I  established  this 
&ot  bgr  man  J  and  csrefol  sulpfaur  determinations  of  the  La&- 
yette  water  by  th«  dilmd  txt  arsenic  test  upon  water  taken  at  the 
apring.  I  hare  also  made  frequent  earefol  density  detennina* 
tUMiB  of  iHbm  water  during  a  period  of  six  moothsy  and  hare 
J^md  die  ^eeiAe  grayity  invsriaUy  to  the  l3nrd  decimal  point, 
pvevtiig  an  inrariaDle  mineml  composition  for  the  water  daring 
that  time. 

l%a  Lsfi^^ta  water  has  been  nsed  with  great  suoeess  in  the 
dKxMuwB^r  which  sulphur  waters  are  applicable. 

I  ha^«  QAtioed  in  the  neighborhood  of  this  eity  seveifd  ^aly- 
beats  spvingB.  A  very  fine  one  is  situated  upon  the  shore  of 
Bcniiet^s<a^»eky  iriiich  flows  tiuxragfa  tiie  celebrated  bsdile-gTOund 
of  Tippecanoe  at  a  distance  of  seven  miles  from  Ls&yette.  The 
taa^eratujre  of  the  water  was  SS""  when  that  of  the  air  was  84"". 
It  strikes  a  dark  oolor  with  extract  of  galls,  has  a  strong  chaly^ 
beats  taste,  and  eoats  the  stones  over  which  it  flows  with  an 
odvreous  deposit 


Km.  ISSJL-^-On  the  Meaeurenunt  of  the  Strue  0/  Diaimm;  by 
W.  S.  SOTiLiVAKT  and  T.  G.  Wobmlby. 

Ifo  diaxactsni  are  so  constant  fi>r  distinguishing  the  species  of 
dislOBui  as  those  drawn  firom  the  6tri£B  on  their  mistules.  The 
aeemate  measurement  of  these  striee  has  not  received  the  atten* 
tion^  particularly  among  European  mieroscopists  on  the  oonti* 
Beat,  that  might  have  been  expected  from  the  general  interest 
taken  in  the  study  of  these  beautiful  organisms. 

Attention  appears  to  have  been  first  directed  to  this  subject 
in  Silliman'a  Journal  for  1819-50,  by  the  late  distinguished  Pro* 
lessor  J.  W.  Bailey  of  West  Point,  and  Mr.  De  La  Kne  of  Lon- 
dooy  in  their  papers  on  the  marking  of  Pleurosigma  Spencerii, 
the  measurements  of  which,  made  bv  the  latter  gentleman,  re* 
mnning  to  this  day  a  reliable  standara  for  comparison*  In  1858 
tho  first  vohnDS  of  Smith's  admirable  synopsis  of  British  Dia- 
tmnawMs  appeared,  in  which  the  striation  01  numerous  species, 
is,  fiar  the  meet  part,  c<Mrrectly  determined,  l^exi  in  order  of 
tima  is  ihe  ^per  of  Messrs.  Harrison  and  Sollitt,  read  (1864) 
beJEbse  the  British  Association  £or  the  Advancement  of  Science, 
fjoving  measuivments  (widely  different  from  tiiose  in  Smith's 
Synopsis)  of  a^frwal  wall  known  c{>ecies. 
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SdO     Messrs.  SuUitHtnt  and  WormUy  on  the  Sbrim  cfDiaioms. 

The  above,  including  the  second  yolnme  of  Smith's  Synopsis, 
embraces  about  all  the  information  on  record^  relating  to  the 
subject  of  these  papers,  known  to  the  writers. 

The  measurements  of  the  larger  portion  cxf  the  feUowing  roe* 
ciea  were  made  on  authenticate  English  specimens.  Tm  ng* 
ures  affixed  to  each  species  express  the  number  of  transyerse 
strias  in  the  tttt^I^  o^  &^  ^^  (*001''),  as  determined  Inr  usf 
next  following  and  in  parentheses  are  the  measurements,  ii  any, 
of  other  observers.  In  not  a  few  cases  it  will  be  seen  that  our 
measurements  accord  very  nearly  with  those  in  the  Synopaia, 
not  differing  more  than  mi^ht  be  expeeted  in  observations  of 
this  kind :  oesides  it  is  weU  known  that  the  striati<m  <^  eack 
species  varies  within  certain  limits  peculiar  to  the  spedes.  In 
other  cases,  however,  there  are  discrepances  between  our  mea8> 
urements  and  those  in  the  Sjmopsis,  too  great  to  be  accounted 
for  in  this  manner. 

Nitzschia  sigmoidea^  72  to  75;  (86,  Smith);  (106,  Harrison 
and  Sollitt).— N.  obtusa,  54;  (56,  S.).—N.  plana,  60;  (§6,  S.).— 
N.  linearis,  78. — Stauroneis  linearis,  66. — Coeooneis  Thwaitesii^ 
64;  (72,  S.). — ^Amphora  membranacea,  hoop  53w  valve  8#;  (80^ 
S.).— Cymbella  cuspidata,  85;  (80,  S.).— C.  Scotica,  45;  (42,  S.). 
— Navicula  lanceokta,  40 ;  (44,  S.).— JST.  firma,  42 ;  (42,  S.).— N. 
ambigua,88;  '  "    ra,  40 ;  (42,  S.).— N.  laevis- 

sima,  61 ;  (4  70  ;  (85,  S.).— Pinnularia 

Johnsoni,  48  iresccns,  40 ;  (44,  S.), — '9. 

Capudna,  40  vulgare,  72 ;  (72,  S.).— 0. 

exmiium,  66 ;  tn  coarctatum,  84 ;  (40,  S.). 

— ^A.  lanceolfi       jihipleura  inflexa,  52 ;  (62, 

S.). — A.  pellucida:  we  have  not  been  aole  even  to  '^^impse" 
Ae  stri»  on  this  diatom.  Messrs.  Harrison  and  Sollitt  in  their 
paper  above  cited,  estimate  the  stri»  at  126  to  ISO  in  *001''. — 
Himantidium  pectinale,  valve  27,  hoop  48 ;  (v.  27,  h.  48,  S.). — 
Pleurosigma  macrum,  70 ;  (85,  S.). — ^P.  an^atum,  45  to  60 ; 
(52,  S.);  (75,  H.  &  SA— P.  Spencerii,  48  to  60  tr.,  66  long.; 
(52  tr.,  65  long.,  S.) ;  (120  to  200,  Bailey).— P.  attenuatum,  86  tr^ 
82  long.;  (40  tr.,  80  long.,  S.).— P.  fesdola,  66;  (64,  S.);  (»0, 
H.  &  &).— P.  littorale,  40  tr.,  22  long. ;  (50  tr.,  24  k)ng.,  S.).— 
P.  acuminatum,  45  tr.,  40  long. ;  (52  tr.,  40  Icmg.,  S.). — ^P.  stri- 
gosum,  42;  (44,  S.).— P.  Hippocjampus,  88  tr.,  82  long,;  (40  to., 
82  long.,  S.).— P.  lacustre,  42 ;  (48,  S.).— P.  quadratum,  45 ;  (46, 
S.);  (70,  H.  &  S.).— P.  speciosum,  42  \  (44,  S,).— P.  prolonga- 
tum,  65 ;  (65,  S.).— P.  strigile,  80  tr.,  85  long. ;  (86  tr.,  40  long., 
S.).— P.  elongatum,  48  to  50 ;  (48,  S.) ;  (60,  H.  &  S.).— P.  distor- 
tum,  60;  (75,  S.). — ^P.  formosum,  86  tr.,  one  set  of  oblique  stri» 
24,  the  other  80;  (86,  S.).— P.  decorum,  45  tr.,  86  oblique;  (86, 
S.).— P.  intermedium,  66;  (55,  S.).— P.  Balticum,  86;  (88,  S.). 
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i— P,  Wonnleyi,  62  .♦— P.  obtusatum,  56.t— P.  Soiotoenris,  404— 
Synedra  radians,  yar.  ?  a  common  fresh  water  species  in  this  yi- 
cinity,  has  on  the  hoop  about  75  strisD  in  the  '001",  rery  diffl* 
cult,  when  balsam  mounted,  to  resolve,  owing  probably  to  their 
shallowness. — Ghrammatophora  subtilissima,  70  to  75  on  the 
Greenport  variety,  75  to  82  on  the  Providence  variety. — Hyalo- 
discus  Califomicas:  a  lar^  valve  '006''  in  diameter  (the  central 
disc  or  umbilicus  meosunng  "OOld")  gave  at  the  mar^n  of  tho 
tunl»licu8  aibout  65  straight  radial  lines  in  "OOl" ;  midway  be- 
tween that  point  and  the  circumference  of  the  valve  near  70  in 
•001" ;  and  at  the  circumference  about  76  in  -001".  More  or 
less  of  these  lines  from  the  margin  of  the  umbilicus,  before 
leaching  the  circumference,  bifurcate:  this  accounts  for  their 
being  coarser  near  the  umbilicus  than  at  the  circumference,  as  is 
shown  by  the  above  measurements,  and  by  the  greater  ease  with 
which  they  are  resolved  near  the  former  point.  The  umbilicus 
itself  is  rayed,  and  in  certain  portions  of  the  light  exhibits  curved 
lines. 

To  those  interested  in  these  matters  it  may  not  be  unaccepta- 
ble to  state  ^e  means  and  method  by  which  the  above  measure- 
ments were  obtained.  The  objectives  used  were  two  yVths,  one 
by  Speno^,  the  other  by  Ross,  and  a  yV*^  ^7  Powell  and  Lea- 
liuid,  upon  one  of  &nith  and  Beck's  fii^-class  stands,  with  their 
second  eye-piece  and  Jackson  micrometer.  An  important  ad- 
junct to  the  above  was  ToUes'  amplifier  which  consists  essen- 
tially of  an  achromatic  meniscus  lens  placed  between  the  objec- 
tive and  the  eye-piece,  affording  an  amplification  much  superior 
to  that  from  or£nary  eye-piecing.  The  value  of  the  Jackson 
micrometer  ^a  scale  of  -005'^  with  each  of  the  objectives  was 
carefully  estaolished  by  the  averages  of  numerous  trials  on  two 
of  Smith  and  Beck's  sti^e  scales  of  •001".  Thus  the  smallest 
divisions  of  the  Jackson  micrometer  were  made  by  moderate 

*  PuEDsonoxA  WoBXLsn,  SoUiT. — ^Lanceolatiiin,  contpiciie  si^paooidema,  in  apioM 
acotos  talMto  atteniiatam ;  lonff.  -DOS'' ;  striiB  tram,  et  lone.  62  id  *001". 

Ftwh  -water ;  Colombui,  Olno,  Frof,  T.  G,  Wormley;  Geneesee  riyer,  N.  T,  Mr. 
C.  A,  Bptneer, 

ReMiiibles  P.  Spenoerii,  Irat  is  a  analler  tpedat,  more  eridentlj  liffmoid  and  witfi 
lailMr  alvaptly  altennated  ends:  iti  itriiD  are  more  dIfficiiH  to  reeuTe,  being  ahal- 
lower:  texture  of  the  yalTet  thinner. 

i  PiEuaosiGMA  oBTDgATVif,  ftp.  noY.-^bloDgo-lanceolatnm,  leviter  ligmoideum, 
aptdbiis  obtiuns;  long.  *0025'';  itriie  trans,  et  long.  66  in  *001''. 

Fresh  water;  Oolnmbus,  Oldo:  GamlMer»  0.,  Prof.  H.  X.  BrnWi;  Qeneseee  rirer, 
Mr.  a  A.  Spmemr, 

▲  rtrj  smaU  ^Mciee  remarkable  for  the  obtuse  ends.  It  may  be  a  OoiIleioiMma» 
Inft  we  bare  not  observed  it  in  gelatinous  enyelopeiL 

1  PLiuaoexoxA  Soxotosnsis,  sp.  noy.— Lineare,  modioe  siffmoideum,  in  apices  ob* 
tusmsculoe  sensim  attmuatum ;  long.  "OOS" ;  striis  trans,  et  long.  40  in  *001'^ 

i^esh  water;  Oohmbni,  Ohio:  Qeneesee  rirer,  K.  Y,  Mr,  O.  A,  B/meer, 

Hot  milike  P.^penoerii,  for  which  it  has  passed  as  a  rariety,  but  is  a  larger  spe- 
cies»  its  yalre  haymg  more  parallel  sides  and  Ism  acute  ends.  Its  striatioa  at  enea 
Astingoisbsa  it    mf  nir%  pale  itraw-mlor. 
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S53  Correspmdenee  of  J.  NUUh. 

draws  of  the  draw^ttibe  to  measure  witk  difiEerast  obyeetiTM  ftom 
-000025"  to  -00000167"  under  aa  amplifitatiw  of  1700  WSdOO 
times ;  precautions  being  taken  {gainst  any  diaturbaaee  of  aaid 
value,  that  might  arise  from  the  tnin  glass  coyering  the  object 
A  Powell  and  Lealand  cobweb  micrometer  waa  oecask^iallj 
used,  but  mostly  for  corroboration.  The  Jackson  mioTomelery 
upon  the  whole,  was  found  to  be  more  manageable  and  satis&c* 
tory,  the  shortness  of  its  lines  permittin^th^r  coiaicidenee  with 
the  striae  to  be  more  readily  obseryed.  The  light  employed  was 
sunlight,  admitted  through  a  smidl  aperture  into  a  darkened 
room :  with  no  other  light  could  the  8tn»  of  the  hig^LesI  maiked 
frustules  be  distinctly  resolved  imder  an  amplificatmi  sufficient 
for  counting.  In  oraer  to  diminish  a#  much  as  possibki  the 
chances  of  error,  the  counting  always  embraced  as  many  ooft^ 
tiguous  stris9  as  covered  a  space  equal,  at  least,  to  that  between 
the  centres  of  the  five-lines  of  the  micrometer,  and  when  practir 
cable  a  larger  number  was  counted. 

In  conclusion,  we  may  remark  that  our  experiments  are  con- 
firmatory of  the  genendly  received  opinioxi  that  striae  doser 
than  about  85  in  '001"  have  not  vet  been  resolved.  Whethef 
this  limit  is  interposed  by  the  physical  propeirti(ea  of  lights  w 
whether  it  arises  from  defects  still  existing  in  our  apparently 
fiiultless  instruments,  remains  to  be  determined. 

Oolunbci^  Ohio,  Jaauary  18tli«  1869. 


Art.  IXSL-^Cbrrespandence  of  Prof.  Jerofna  NicMia^dakdPkrii^ 
Janvjary  ird,  1859. 

On  the  nature  of  simph  hodiee. — ^The  Conq^tet  Rendus  finr  I>ee«flib«r 
contains  a  loDg  memoir  by  Deapretz  on  his  researdiesto  ag^ertaiii  whethsr 
certain  of  the  so-called  elements  are  decomposable.  His  laborious  and 
carelnl  investigationB  have  led  to  no  deeompofiition,  and  he  announces  the 
conclusion  that  the  substances  called  elementary  are  really  elementary  or 
incapable  of  decomposition.  The  author  should  have  added,  that  they 
were  not  deeompoeable  by  the  methods  he  used,  for  it  ii  net  probable 
that  thece  it  nothing  more  to  be  done  in  tfaia  braneh  of  retesreb.  Hll 
process  consists  in  submitting  the  element^-cadttmim  fbr  examjpto-^to 
me  physical  and  chemical  reagents  ordinarily  em]>loyed  in  analysis.  Be 
transforms  it  into  an  ozyd,  then  into  salts  of  all  kinds,  decomposes  these 
salts  by  chemical  and  galvanic  methods,  precipitates  the  metal  at  ooe 
time  at  the  poeitiTe  pole,  at  anotiber  at  the  necatire,  examtnes  the  crys- 
talline form,  turns  it  again  into  salts,  which  he  decomposes,  vaporizei 
the  metal  by  means  of  the  pile ;  and  thus  causes  an  element  to  pass 
through  a^peat  number  of  different  states,  and  still  arrii^es  at  the  MHne 
elemsAt  While  iMdsring  jiistiie  to  the  Jsal  ttii  pirtieiM  of  Mr.  Dea- 
pMla^  we^haiv  to  regret  IImi  Aese  good  quidftiei  have  been  here  wasted^ 


Digitized  by  VjOOQ IC 


Spontaneous  Oeneration.  25S 

for  the  reeearchet  would  be  a  hindraBoe  to  the  progress  of  science  if  taken 
serionslj. 

Dumas  took  upon  himself  the  refutation  of  Mr.  De^retz,  and  brought 
to  the  subject  his  well  known  ability.  He  prefSaced  his  remarks  by  pre- 
senting the  following  table  which  exhibits  an  interesting  relation  between 
the  equiyalents  of  certain  simple  and  onnpound  bodies. 

F119     a    86-5     Br  80     I    127    )    niff««mA«  k 

Mg  12-26    Ca20    Sr  48-76     Ba  68-6    Pb  108-6  )  ^«,.,^^  . 

0      8         S    16    Se  89-76     Te  64'6    Os    99.5  J  A'^Jfence  *• 
AmmoDram  18     Methjlamine  82     Ethylamine  46     Propylamioe  60,  etc. )  j^uf  ^ 
MethjUiiml6      EthyUun  29  FropjUi]m48       ButyUam  67,  etc       f^»^>* 

As  this  relation  suggests  a  doubt  as  to  the  elements  being  simple, 
Dumas  took  occasion  to  express  his  opinion  on  this  important  question. 

Since  the  radicals  (elements)  in  mineral  chemistry  present  the  same 
general  relations  as  those  in  orgpanic,  he  believes  there  is  reason  for  bring- 
ing the  two  branches  more  closely  tc^ther  than  is  usually  dcme.  We  can 
decompoee  the  latter,  and  there  is  no  proof  that  we  may  not  decompose 
the  former.  The  following  are  the  conclusions  in  his  memoir  which  will 
soon  be  published. 

(1.)  The  compounds  which  the  three  kingdoms  offer  for  our  study, 
are  reduced  by  analysis  to  a  certain  number  of  radicals  which  may  be 
grouped  in  natural  £Btmilies.  (2.)  The  characters  of  these  £unilies  show 
incontestible  analogies.  (8.)  "But  the  radicals  of  mineral  chemistry 
differ  from  the  others  in  this,  that  if  they  are  compound,  they  have  a 
degree  of  stability  so  great  that  no  known  forces  are  capable  of  produc- 
ing decomposition.  (4.)  The  analogy  authorizes  the  enquiry  whether  the 
former  may  not  be  compound  as  well  as  the  latter.  (5.)  It  is  necessaiy 
to  add  that  the  analogy  gives  us  no  light  as  to  the  means  of  causing  this 
decomposition,  and  if  ever  to  be  realind,  it  will  be  by  methods  or  forces 
yet  unsuspected. 

Spontaneotis  generation, — Mr.  Pouchet,  Professcnr  of  Zoology  at  Rouen, 
is  a  decided  believer  in  spontaneous  generation,  and  has  undertaken  to 
revive  this  theory  which  has  been  overturned  by  the  experiments  of 
Schultze  and  Schwann,  as  well  also  by  those  of  Messrs.  Schroeder  and 
Dusch.  The  former  have  shown  that  animal  substances  do  not  ferment 
when  they  are  endosed  in  air  which  has  previously  traversed  a  red  hot 
tube.  The  latter  state  that  these  same  substances  may  be  preserved  in- 
definitely in  air  which  has  previously  been  made  to  pass  through  a  tube 
containing  cotton.  They  have  alike  concluded  from  their  experiments 
thai  fermentation  and  putrefaction  are  only  the  results  of  the  life  of  cer- 
tain inferior  animalcules  whose  germs  were  in  the  atmosphere,  and  which 
are  developed  at  the  expense  of  Uie  fermentible  substance.  Remove  these 
germs  either  by  filtration  or  calcination  and  there  is  no  fermentation  or 
putrefaction. 

The  mechanical  theory  of  Liebig,  which  has  at  least  as  much  proba- 
bility in  its  £Eivor  as  the  physiolo^cal  just  mentioned,  opens  a  way  of 
explanation  independent  both  of  this  and  spontaneous  generation. 

The  work  of  Mr.  Pouchet  was  some  time  since  announced,  and  the 
great  success  of  the  naturalist  of  Rouen  proclaimed.    It  was  stated  that 

wMQom  aBiuBa,  tol  xxvu,  no.  80.^makch,  ism. 
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be  would  surprise  the  scientific  world  with  a  prodigious  number  cl  ex- 
periments directly  opposed  to  all  received  ideas. 

The  following  are  the  results  announced.  He  has  se^  erjptogaAis 
and  animalcules  to  be  produced  in  vessels  when  every  organic  gam  has 
been  previously  destroyed  and  when  the  air  bad  been  washed  in  sulphu- 
ric acid  or  had  traversed  a  tube  of  porcelain  heated  to  a  red  heat.  He 
has  even  succeeded  in  developiog  organic  beings  in  artificial  air  and  also 
in  pure  oxygen* 

The  detaib  of  one  of  his  experiments  are  as  follows.  A  fiask,  holding 
a  litre,  was  filled  with  boiling  water,  then  hermetically  sealed  with  the 
greatest  precaution,  then  invited  in  a  mereury  troosh;  then  when  the 
water  is  cold,  it  was  opened  under  the  mercury  and  half  a  litre  cf  p«re 
oxygen  introduced.  Immediately  after  was  added  to  it,  under  the  mer- 
cury, a  small  box  of  hay  weighing  10  grama,  which  had  just  been  raised, 
in  a  flask,  by  means  of  a  stove  to  a  temperature  of  100^  C<  and  kept  at 
this  temperature  for  SO  minutes.  The  flask  was  then  hemMtieally  sealed 
by  the  aid  of  its  stopper  ground  with  emery ;  and  to  make  it  sure,  when 
taken  from  the  mercury  a  coat  of  varnish  and  vermilion  was  put  over  the 
aperture. 

Eight  days  afterward,  small  globules  were  found  in  the  liquid  and  on 
the  hay.  On  opening  the  flask  at  the  end  of  ten  days,  the  oijgen  ap- 
peared to  have  remained  pure.  The  whitish  globules  were  due  to  a  fun- 
gus in  tufis  which  Mr.  Montague,  the  miorographer,  called  AMpergUht^ 
jPouchetii, 

A  plant  is  thus  developed  in  a  medium  from  whieh  it  was  endeavored 
to  exclude  every  species  of  organio  germ ;  but  the  c(Miclusi<Ni  of  Mr« 
Pouchet  is  quite  too  general,  as  no  facts  prove  that  every  kind  <^  vitality 
was  destroyed  during  the  exposure  of  the  hay  for  ^0  minutes  to  100^  0^ 

Ozonomeiry  in  the  Crimea, — ^During  the  Crimean  war,  the  French 
army  physicians,  established  three  observMoriee  for  o|K>nometric,  tbermo- 
metric  and  other  meteorological  observations,  morning  and  evening  eadi 
day,  and  also  for  keeping  statistics  of  diseases  and  d«iths.  Dr.  l^gny 
of  Yersailles  has  in  charge  a  reduction  of  the  observations^  and  the  fol- 
lowioff  are  his  conclusions  on  the  subject  of  oaone. 

(1.)  The  more  the  oionometric  test  papers  were  colored  in  the  open 
air,  the  more  numerous  were  the  sick  that  were  tak^  to  each  of  the  hos^ 
pitals.  One  of  these  hospitals  was  situated  at  the  general  quartns  at 
bebastq>ol  (Observatory  No.  1),  the  second  at  the  south  border  of  the 
Inkerman  plateau  (Obs.  No.  2). 

(2.)  The  higher  the  temperature  the  smaller  the  number  of  sick  en* 
tered  and  also  of  deaths. 

(8.)  At  the  three  observatories,  the  ozone  curve  was  essentially  ihm 
same;  and  U.)  the  same  was  true  for  the  temperature. 

(5.)  At  oDservatory  No.  1,  the  less  the  ozone,  the  greater  the  iiumber 
of  deaths,  whilst  at  observatory  No.  2  it  was  the  reverse. 

This  is  almost  the  <mly  positive  result  which  sdence  and  humani^ 
have  derived  from  that  destructive  war,  which  haa  cost  so  much  money 
and  so  many  lives. 

i>yiiafiioioqpy.-— Dynamoscopy  is  a  new  mode  of  auscultation,  directed 
towftrds  the  examination  ^  aeunda  hitherto  not  studied.    The  author. 


• 
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Dr.  Colkmgnes,  ezaminoft  these  soniids  in  case  of  a  deceased  person  with 
an  mstrument  with  one  extremity  on  the  part  to  be  ausculted  and  ^t 
other  at  the  ear.  It  is  with  tliis  instrament  that  Dr.  Collongues  sup- 
poses he  is  able  to  detect  the  evidence  of  actual  death. 

He  found  this  evidence  in  1854  in  the  case  of  a  woman  attacked  witk 
cholera  who  was  not  believed  to  be  dead.  Examining  about  the  heart 
with  his  dynamoecope,  he  distinffuished  a  crackling  sound  which  con- 
tinued «ven  to  the  tenth  hour  after  d^di.  He  fouowed  up  this  trial 
witb  others,  and  has  arrived  at  the  following  conclusions  respecting  this 
sound. 

(1.)  After  the  respiration  and  the  beating  of  the  heart  have  ceased  at 
death,  a  cracfclin^sound  may  be  heiod  whidi  he  calls  <*  bourdonnement'' 

!2.^  The  sound  continues  from  five  to  ten  hours  after  death. 
8.)  It  goes  on  decreasing  from  the  time  of  death,  and  is  last  perceived 
ftbout  the  pracordial  and  epigastric  regions. 

The  results  have  been  confirmed  by  observations  on  animals.  It  hence 
results  that  life  continues  until  the  cessation  of  this  sound  has  ceased, 
and  the  cessation  is  a  positive  sign  of  deatL  This  observation  offers  a 
means  of  distinguishing  letharpy  from  death,  as  the  sound  does  not  cease 
in  lethargy. 

On  applying  the  instrument  to  the  extremity  of  the  fingers,  a  sound 
of  similar  kind  is  heard  which  varies  with  the  age,  sex,  state  of  health, 
activitv  or  repose.  The  crackling  is  more  rapid  in  children  than  in  adults, 
and  still  more  so  than  in  aged  persons.  It  is  more  gentle  in  woman  than 
in  man  of  the  same  age,  and  the  (crackling  sounds  (*'  p6tillemens'')  are  in 
general  twice  as  numerous  as  tibose  of  man.  There  is  also  a  great  differ- 
ence for  different  temperaments,  Mid  for  different  seasons  and  climates. 

A  singular  experiment  made  with  the  instrum^t  is  to  hear  a  faint  and 
agreeable  harmony  which  is  made  at  the  extremity  of  the  fingers  of  a 
man  asleep,  whilst  when  awake  there  is  only  a  mat  discordance  in  the 
^  bourdonnement^  Dr.  Gollcmgues  supposes  that  these  sounds  have 
their  seat  in  the  n^res. 

Artificial  Oaoukhouc. — ^Tbis  substance  is  obtained  by  the  action  of 
chlorid  of  sulphur  on  oils.  On  adding  to  oils  an  excess  of  this  chlorid, 
they  become  neated  and  take  a  consistence  more  or  less  viscous;  after 
some  days  th^  harden  and  become  friable.  With  one  part  of  the  chlo* 
rid  to  nine  of  the  oil,  there  is  a  lively  reaction,  chlorhydric  acid  is  dis- 
engaged, and  it  is  all  changed  into  an  elastic  substance  like  sponge  which 
wmtens  in  the  wat^.  The  products  are  insoluble  in  water,  alcohol,  ether, 
oils,  and  sulphuret  of  carbon ;  they  are  attacked  neither  by  ammonia  nor 
by  dilute  acids,  and  are  not  altered  at  150^  0. 

These  facts  have  been  recently  communicated  to  the  French  Academy 
and  they  were  regarded  as  new.  They  were  known  by  myself  in  1848, 
and  the  following  is  a  brief  statement  of  the  remarks  which  I  have  made 
on  the  subject  to  the  Academy.  ^  In  order  to  protect  the  fflass  stopper 
€i  a  flask  containing  chlorid  of  sulphur  from  incrustation,  I  put  on  it  a 
Httle  oil.  I  was  not  a  little  surprised  on  the  next  day  to  find  the  coating 
completely  solidified.  I  soon  recognized  that  the  solidification  had  been 
caused  by  the  chlorid,  and  that  in  general,  this  compound  hardened  fatty 
bodies  by  modifying  them  more  less.    Being  then  engaged  in  othav 
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reeearches*  I  proposed  to  myself  to  take  up  this  chance  obsenration  at 
another  time,  when  I  learned  by  a  number  of  Dingier's  Polytechnic  Jour- 
nal for  1849  that  the  fact  had  also  been  observed  by  Mr.  Rochleder.^  The 
subject  having  thus  lost  for  me  its  special  interest,  I  published  it  without 
making  any  claims  of  priority. 

^  Since  then,  this  obienration  has  been  taken  up  by  Mr.  Gaumond, 
who,  by  mixing  the  chlorid  of  sulphur  with  the  sulphuret  of  carbon  has 
made  of  it  several  interesting  applications.  He  forms  a  soft  elastic  paste, 
with  which  he  prepares  the  ink-rollers  of  printing  presses.  This  was 
in  1852." 

At  the  same  session,  Mr.  Balard  communicated  the  results  obtained  in 
his  laboratory  by  a  workman,  Mr.  Perra,  temporarily  engaged  there ; 
this  was  in  1863.    The  following  are  some  of  the  results : 

100  parts  of  linseed  oil  with  15  to  20  p.  c  of  chlorid  of  sulphur  ^ve  an 
elastic  product  With  5  p.  c  of  the  chlorid  the  oil  was  thickened 
strongly  without  hardening;  in  this  state  it  is  soluble  in  all  liquids 
which  dissolve  the  oils,  which  is  not  true  of  the  other  products  obtained 
with  the  chlorid.  On  mixing  a  given  weight  of  linseed  oil  with  thirty 
to  forty  times  its  weight  of  sulphuret  of  carbon,  and  then  introducing 
one-fourth  of  chlorid  of  sulphur,  the  product  remains  liquid  for  severid 
days.  On  applying  this  liquid  to  glass,  wood,  or  any  other  solid  body, 
the  sulphuret  of  carbon  evaporates  immediately  and  the  solid  body  is 
found  to  be  covered  with  a  varnish. 

The  chlorid  saturated  with  sulphur  is  preferable  to  the  pure  chlorid. 
To  succeed  in  these  mixtures,  it  is  necessary  to  put  the  chlorid  quickly 
into  the  oil,  and  agitate  it,  in  order  to  obtain  a  uniform  product  By 
degrees  it  becomes  heated ;  the  oil  hardens  more  or  lees  according  to  the 
proportions  of  the  chlorid  of  sulphur.  It  is  necessary  to  operate  with 
only  small  amounts  of  chlorid  and  avoid  the  elevation  of  the  tempera- 
ture. Wheal  the  mixture  is  perfect,  the  material  is  thrown  on  a  polished 
snr&ce,  as  a  plate  of  ^lass :  after  some  minutes,  it  is  done.  A  comer  of 
the  pellicle  is  detached  with  the  point  of  a  knife  and  immediately  the 
whole  is  easily  removed.  Several  layers  may  be  added  to  one  another, 
moisture  being  avoided  at  the  moment  of  the  operation.* 

Mr.  I^rra  has  in  this  way  made  small  boxes  and  the  handles  of  knives. 
By  inserting  a  metallic  dotn  between  two  plates  of  this  hardened  oil,  he 
has  obtained  plates  that  were  quite  durable.  With  some  precautions, 
the  plates  may  be  made  transparent  and  unalterable  in  the  air;  for  this 
end,  it  is  only  needed  to  place  them  in  a  stove  in  order  to  expel  the  excess 
of  chlorid.    Cold  renders  the  products  hard  and  brittle. 

Mr.  Perra  has  not  succeeded  in  making  a  substance  analo^us  to  har- 
dened caoutdiouc  He  has  colored  the  material  or  veined  it  like  marble ; 
and  for  this  purpose  the  coloring  material  is  mixed  with  the  oil  before 
the  dilorid  is  adaed. 

These  products  made  from  vulcanized  oil  are  inconvenient  for  use,  as 
they  retam  for  a  long  time  a  disagreeable  odor.  They  are  not  acted  upon 
by  dilute  acids  or  aSulies.    In  the  concentrated  state,  the  alkalies  sapo- 

*  On  the  cause  of  the  variation  of  snglat  in  cryBtftls,  and  on  the  iaoraorphism  of 
bomologout  compounds.  Sec  Oomp.  Rend.  Acsd.,  1848,  and  Oomp.  Rend  Trav.  Oh. 
di  Xamot  et  Gtrfasrdt,  1849. 
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rify  them.  At  120^  C.  they  become  brown,  and  at  a  higher  temperature 
they  melt  with  a  black  color.  For  moulding,  the  material  is  excellent. 
It  18  in  a  high  degree  electric,  and  may  be  used  for  making  electrical 
plates  or  the  electrophorus.  It  readily  destroys  any  tissues  to  which  it 
may  be  applied. 

Bromid  of  sulphur  has  properties  analogous  to  those  of  the  chlorid. 

Photochemical  experiments, — We  have  more  than  once  had  occasion  to 
apeak  of  Ni^xse  de  St  Victor,  of  the  military  ranks,  who  employs  his 
leisure  in  the  useful  arts.  If  it  shall  be  demonstrated  that  there  is  a 
fluid  analogous  to  that  of  caloric  and  light,  presiding  especially  over 
chemical  phenomena,  Niepce  de  St  Victor  will  hare  had  a  prominent 
part  in  the  diBcovery.  But  a  few  months  since,  he  ascertained  the  funda* 
mental  fact  that  a  body  which  had  been  exposed  to  solar  radiation  could 
act  in  the  dark  at  a  distance  on  certain  bodies,  like  light  which  emanated 
directly  from  the  sun.  The  observations  were  made  mostly  with  a  cylin- 
der of  white  pasteboard.  Mr.  Kiepce  has  just  noticed  that  the  paste^ 
boAixi  that  has  been  exposed  to  the  sun,  and  then  has  been  preserved  in 
the  dark  in  a  cylinder  of  sheet  tin  (tinned  iron),  is  still  active  six  months 
afterward.    This  action  of  the  chemical  fluid  calls  to  mind  radiant  heat 

Nitrate  of  uranium  has  in  a  high  degree  the  property  of  magazining 
the  chemical  fluid.  On  exposing  to  the  sun,  under  a  photographic  proo^ 
paper  impregnated  with  nitrate  of  uranium,  and  then  at  the  end  of  a 
Quarter  of  an  hour,  pinning  it  into  a  solution  of  nitrate  of  silver  in  the 
dark,  a  positive  image  immediately  i^pears  having  the  usual  maroon 
tiot  To  fix  it,  it  is  only  necessary  to  wash  it  with  pure  water.  If  the 
nitrate  of  silver  is  replaced  by  chlorid  of  gold,  the  image  appears  of  a 
deep  blue.  These  pictures  resist  the  action  of  the  cyanid  of  potassium, 
even  on  ebullition ;  they  are  therefore  far  more  stable  than  photographs 
taken  in  the  ordinary  way. 

Tartaric  acid  has  this  same,  property,  although  in  a  less  degree.  Heat 
increases  the  sensibility  of  the  reaction.  For  on  covering  with  a  plate  of 
iron  heated  to  50^  0.  both  the  pasteboard  which  bears  the  impression 
from  the  sun  and  the  leaf  of  sensitive  paper  prepared  with  chlorid  of 
silver,  the  image  will  appear  at  the  end  of  a  few  minutes,  while  at  0^  C. 
it  requires  several  hours  to  obtain  a  &int  impression. 

One  general  result  of  the  researches  of  Mr.  Niepce  is  this,  that  the 
bodies  which  preserve  the  neatest  activity  with  a  dose  of  the  sun  are, 
with  the  exception  of  the  s^dts  of  uranium,  those  which  are  the  least  dis- 
posed to  fluorescence. 

This  chemical  activity  which  certain  bodies  may  contract  under  the. 
influence  of  the  sun's  rays  or  imolatior^  is  greater  or  lees  according  to 
the  nature  of  the  substance ;  it  has  its  limits ;  when  a  substance  has 
reached  its  maximum  of  activity  continued  exposure  does  not  add  any- 
thing to  it 

Paper  prepared  with  the  nitrate  of  uranium  changes  color  in  the  light 
and  becomes  insoluble ;  in  the  dark  it  is  decolorized,  and  it  becomes  solu- 
ble after  some  hours,  to  be  colored  asain  in  the  light  It  reduces  the 
salts  of  gold  and  silver,  so  much  as  to  oecome  colored  and  insoluble. 

A  body  rendered  active  by  the  sun  will  transmit  this  activity  by  cour 
tact  in  the  dark  to  another  body — tartaric  add,  for  example. 
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Mr.  Niepce  proposes  to  inyestieate  whether  the  permanent  activitjr 
communicated  to  a  bodj  by  the  smar  rays  is  capable  of  determining  the 
combination  of  chlorine  and  hydrogen,  and  whether  it  can  be  acqtdred 
in  a  luminous  vacuum.  An  engraving  wet  and  subjected  to  the  sun  re- 
produces itself  on  sensitive  paper.  But  if  it  is  covered  with  some  milli- 
meters of  water,  the  efifeot  fails,  even  with  a  solution  of  a  salt  of  uranium 
or  tartaric  add. 

After  having  shown  that  certain  bodies  acquire  by  exposure  to  the  sun^ 
the  property  <m  reducing  in  the  dark,  salts  of  sold  and  silver,  Mr.  Niepce 
observes  further  that  the  reduction  does  not  i&e  place  without  the  inter- 
vention of  an  organic  substance.  Paper  is  very  ffood  for  this  purpose, 
while  no  action  is  obtained  if  we  take,  for  exampk  the  edge  of  a  porc^ 
lain  plate  which  has  just  been  broken ;  on  impregnating  this  edge  with 
a  solution  of  nitrate  of  uranium,  no  effect  is  obtained  in  the  sun ;  but 
there  is  an  action  if  we  put  on  the  edge  a  solution  of  nitrate  of  silver, 
containing  a  little  starch  or  gum,  and  then  sulphate  of  iron  or  gallic  acid ; 
a  coloration  is  seen  in  the  part  subjected  to  the  sun ;  it  is  we  same  if 
ailver  be  used  in  place  of  uranium. 

The  reagents  which  Mr.  Niepce  employs  by  preference  for  demonstra- 
ting this  action  of  the  light  are  the  salts  of  gold  and  silver,  tinctures  of 
Htmos  and  turmeric,  iodid  of  potassium  for  paper  prepared  with  stardu 
In  many  substances  that  have  been  exposed  to  the  sun  the  activity  com- 
municated is  apparent  in  the  insolubility ;  it  is  on  a  similar  principle  ao- 
auired  under  the  sun's  action  by  gelatine  containing  bichromate  of  potai^ 
lat  Mr.  Talbot  has  founded  his  photoglyphy.  Heat  and  humidity 
promptly  cause  the  loss  of  this  property.   . 

Mr.  Niepce  cites  many  examples  in  which  the  same  results  are  obtained 
on  inverting  the  course  of  operations ;  thus,  a  leaf  of  paper  impregnated 
with  gallic  acid  and  exposed  to  the  sun,  treated  bv  iodid  of  potassiumy 
gives  a  feeble  image  which  becomes  very  decided  if  subjected  to  nitrate 
of  silver.  A  sheet  of  paper  impregnated  with  chlorid  of  mercury  and 
exposed  to  the  sun  gives  an  image  with  chlorid  of  tin,  dilorid  of  sodium, 
«oda,  potash,  and  sulphuret  of  s^um.  In  the  same  manner  a  sheet  im* 
^egnated  with  chlorid  of  tm,  and  exposed  to  the  sun,  gives  an  image 
with  sulphuret  of  sodium,  chlorid  of  mercury,  chlorid  of  gold  (01'  Au') 
and  nitrate  of  silver.  A  multitude  of  important  fiacts  are  still  to  be  drawn 
from  the  recent  works  of  Mr.  Niepce  and  we  shall  return  to  them  again. 

Beproductum  of  engravings  hy  means  of  Phosphorus. — ^The  engraving 
is  exposed  to  the  vapors  of  phosphorus  burning  slowly  in  the  air ;  the 
black  parts  alone  become  impregnated  with  the  vapors ;  it  is  then  applied 
to  a  sheet  of  sensitive  paper  prepared  with  chlorid  of  silver ;  alter  a 
quarter  of  an  hour  of  contact,  the  engraving  is  represented  on  the  papa* 
by  a  design  formed  of  phosphuret  of  silver,  which  when  it  is  sufSciently 
decided,  resists  the  action  of  dilute  chemical  agents. 

The  best  way  of  operating  consists  in  placing  the  engraving  in  a  box 
in  front  of  a  piece  of^pastelK>ard  whose  surfiice  has  been  rubbed  with  a 
stick  of  phosphorus,  and  whidi  covers  cme  of  the  sides  of  the  box.  It  is 
necessary  to  rub  the  pasteboard  with  phosphorus  at  eadi  operation,  be- 
cause if  the  phosphorus  becomes  red  phosphorus,  it  produces  no  effect. 
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ChemieiU  nonundcUure ;  making  of  new  wordMd — ^To  French  men  ei 
acienoei  or  at  least  to  thoee  who  seek  to  discover  fEusts  and  new  substan- 
ces or  species,  it  is  a  subject  of  gratulation  that  a  French-and-Greek 
dictionaiy  has  recently  been  published.  This  dictionary  is  issued  by  the 
publishing  house  of  Hachette.  Its  authors  are  three  Greek  scholars,  of 
the  highest  merit,  Messrs.  Alexandre,  Inspector  ^eral  of  the  University, 
Planche  and  Defkuconpret,  Professors.  There  is  also  a  complementary 
work — a  Gr«eoo-Fren<^  Dictionaiy  by  Mr.  Alexandre  alone. 

BiUiography, — ^At  Mallst-Bachxlhr's,  Qnai  dee  Augustin,  Paris. 
7^raU6  (TOpUque physique^  par  M.  Billet,  Prof,  in  the  Faculty  of  Scien- 
ces at  Dijon,  tome  I. — ^This  work  is  altogether  mathematical,  and  one  of 
the  kind  has  long  been  needed  in  France.  Ptof.  Billet,  with  whom  the 
higher  optics  is  a  specialty,  has  here  published  the  results  of  20  years  of 
laSor.  The  volume  has  already  gone  into  the  hands  ci  all  opticians  and 
professors  of  physics. 

Cottre  de  Phy$ique  de  VJScoU  Polytechnique^  pax  M.  Jamik.  Tome  I, 
with  270  figures  and  a  steel  plate. — Mr.  Jamin  is  Professor  in  the  Boole 
Polytechnique,  and  in  this  work  he  presents  the  programme  of  the  course 
of  physics  in  this  celebrated  school.  From  the  range  of  the  work  it 
might  well  be  entitled  a  General  Treatise  on  Physics,  for  not  only  are  the 
di&rent  topics  profoundly  treated,  but  also  experimental  demonstrations 
come  to  the  aid  of  the  theoretical  and  mathematical. 

At  B^aohsttb's,  Rue  Pierre  Sarazin,  Paris. 

RieUtance  d^s  Matiriaux,  I  vol.  in  8vo.,  2d  ed.— The  first  edition  of 
dxis  work  appeared  in  1853,  and  has  been  rapidly  exhausted.  Before 
preparing  the  second,  its  author,  General  Mouk,  Director  of  the  Conserv- 
atory of  Arts  and  Trades,  desired  to  verify  by  experiment  the  princi" 
pal  theories,  and  to  this  end  has  made  many  trials  to  test  the  accuracrf 
of  the  h^>othe8es  admitted  in  the  ordinary  theory  with  regard  to  the 
resistance  of  solids  to  flexure.  He  has  also  experimented  on  the  resist- 
ance c^  sandstone  to  pressure,  on  which  subject  he  gives  an  abstract  of 
the  trials  made  by  the  French  engineer,  Mr.  Michelot,  on  the  resistance  of 
atones  employed  for  construction  at  Paris. 

Pride  tPA^ricfdtwre  thSorique  et  pratique^  par  MM.  Patbit  and  Rich- 
ard. 2  vols,  in  8vo. — Among  its  topics,  this  work  reviews  the  most 
recent  discoveries  on  the  principal  points  in  the  culture  of  land,  besides 
being  an  elementary  treatise  on  all  departments  of  agriculture  and  even 
Zootechny,  a  science  in  which  M.  Ricnard  is  authority,  as  we  had  occa* 
sion  to  remark  when  announcing  his^Dictionnaire  raisonn^  d'Agri* 
culture.^ 

PrMhmee  de  jUaihSmaiiquee  et  de  Physique^  par  M*  Mxinj  de  St. 
MssMiH.  1  vol.  in  8vo. — ^Thk  is  a  volume  of  exercises  prepared  with 
reference  to  students  in  the  Department  of  En^eering  including  Mines^ 
Bridges,  Roads,  etc  The  problems  are  followed  with  solutions  and  ex- 
planations, and  are  illustrated  by  many  figures  in  the  text. 

Dictionaire  Orec-Frangaie^  et  Fran^ie-Orec,  2  vols.,  grands  in  Svo^— 
This  work  is  noticed  above. 

Dictionnaire  dee  CotemponUne^  par  M.  Vaffsbbatt,  grand  in  4®  de 
1800  pa^  en  2  colonnes. — ^In  this  work  the  imthor  proposes  to  give  a 
biographical  notice  of  the  most  distinguisaed  cotemporaiy  men  in  Si  de^ 
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partmento  of  science,  art,  industry,  literature,  politics,  and  even  war.  This 
colossal  work  remains  in  the  *  state  of  composition^  from  the  beginning  to 
the  end,  and  therefore  open  to  emendations,  until  the  moment  of  publica- 
tion. Supplements  will  oe  published  as  may  be  required.  Tlie  whole  dic- 
tionary is  so  put  together  as  to  admit  of  modifications,  which  must  be  nu- 
merous ;  for  the  good  faith  of  the  author  has  been  more  than  once  surprised. 

This  dictionary  is  not  addressed  only  to  the  French,  for  men  of  all 
lands  have  a  place  in  it ;  and  the  American  reader  will  find  a  biographi- 
cal notice  of  the  principal  men  of  the  State^  Art,  Literature  and  Science 
in  the  United  States. 

Let  Philosophes  Franpais  au  19e  siecle,  par  Tainb,  in  12-de  868  pages. 
— ^This  work  is  written  with  much  spirit,  and  in  a  style  both  elegant  and 
well  adapted  in  our  view  for  the  scientific  criticism  it  contains. 

DsscLozidRss. —  Vie  et  Inventions  de  Philippe  de  CHrard,  broch.  in 
12mo,  avec  fibres. — Philippe  de  Girard  was  the  inventor  of  the  madiine 
for  spinning  Imen  thread,  and  the  author  of  many  other  inventions,  well 
exhibited  and  appreciated  in  this  small  work. 


SCIElfTIFIC     INTELLI6ENCB. 

I.     CHEMISTRY   AND   PHYSICS. 

1.  On  intermitting  fiuorescence,—^,  Moller  has  observed  in  platino- 
cyanid  of  barium  a  peculiar  phenomenon  to  which  he  has  given  the 
name  of  intermitting  fluoreecence.  When  a  strip  of  paper  is  washed 
with  a  solution  of  the  salt  in  such  a  manner  that  on  evaporation  the  sur- 
face appears  covered  with  a  layer  of  delicate  green  crystals  and  then  ex- 
posed in  a  dark  room  to  the  spectrum  produced  by  a  flint  glass  prism 
aided  by  a  lens  of  long  focal  distance,  almost  the  whole  portion  on  which 
the  blue  rays  fall  appears  blue.  In  this  blue  portion  however,  three  iso- 
lated green  fluorescent  bands  appear.  The  middle  of  one  of  these  bands 
corresponds  to  Frauenhofer's  line  G ;  the  two  others  lie  between  G  and  F. 
The  centres  of  these  bands  correspond  to  the  wave  lengths  0*000462>>^9 
0'000446°»™,  0-00430™™.  From  this  it  appears  that  rays  of  Uiese  wave- 
lengths produce  fluorescence,  while  those  of  intermediate  wave-lengths 
produce  none.  An  uninterrupted  green  fluorescence  beti^ns  at  that  por- 
tion of  the  soectrum  which  corresponds  to  a  wave-length  of  about 
0*000410™™.  No  similar  phenomenon  has  hitherto  been  oh6&cyed,—Pogg, 
Ann»,  civ,  649. 

2.  On  the  increase  in  the  resistance  to  electrical  conduction  which  de- 
pends  on  temperature. — Clausius  has  pointed  out  a  remarkable  result 
dedudble  from  the  experiments  of  Amdtsen  on  the  resistance  of  metals 
at  difierent  temperatures.  Amdtsen  had  arrived  at  the  result  that  in  the 
simple  metals,  with  the  exception  of  iron,  the  resistance  increases  uni- 
formly with  the  temperature  and  that  in  the  different  metals  the  compar- 
ative increase  is  nearly  the  same.  Clausius  remarks  that  Amdtsen** 
numerical  results  may  be  expressed  by  the  formula 

trj=Wp  (1 -|- 0-00366,  <), 
in  which  t^i  is  the  resistance  at  the  temperature  <,  Wq  the  resistance  at 
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0^  C.  From  this  it  woidd  foUow  that  the  resistance  of  the  simple  metals 
in  the  solid  state  to  electric  conduction,  is  nearly  proportional  to  the  ah$o* 
lute  temperature.  The  author  remarks  that  altnough  tliis  conclusion  is 
not  yet  fully  borne  out  by  experiment,  the  numbers  obtained  being  only 
approximate,  it  may  yet  be  of  interest  and  senre  as  an  inducement  to 
new  inve8tifi;ations. — Pog^p.  Ann.  cir,  650. 

3.  On  the  expansion  of  liquide  heated  above  their  hoUing  pointe,-^ 
Thilobixr  found  in  1885  that  liquid  carbonic  add  between  0^  and  80^ 
C,  has  a  mean  coefficient  of  expansion  of  0*0142,  which  is  about  four 
times  greater  than  that  of  air  and  other  gases.  Drion  has  endeavored 
to  generalize  this  observation,  and  finds,  in  fact,  that  other^volatile  liquids 
at  temperatures  sufficiently  abore  their  boiling  points,  exhibit  coefficients 
of  expansion  of  similar  magnitude.  The  following  are  the  author's  re- 
mits for  chlorhydric  ether  and  sulphurous  acid.  The  coefficient  of  ex- 
pansion of  dilorhydric  ether  at  0^  is  according  to  Pierre  0*00157. 
According  to  Drion  the  apparent  expansion  of  the  same  liquid  is  0*00860 
of  its  volume,  at  121^  C.  upon  the  average  for  every  degree  centigrade. 
Between  128^  and  134"^  the  coefficient  is  0*00421  of  the  volume  at  128% 
while  between  144^*5  and  140^*25  the  coefficient  is  0*00553  of  the  vol- 
ume at  144^*5.  The  mean  expansion  of  sulphurous  acid  between  0^  and 
IS""  is  OH)0103.  Between  91""  and  99'*'5  the  coefficient  is  0*00868  of 
the  volume  at  91"";  between  108''*5  and  115'''5  it  is  0*00463  of  the 
Tcdume  at  108''*5 ;  between  116"^  and  122''  it  is  0*00533  of  the  volume 
at  116*;  between  122*  and  127*  it  is  0*0060  of  the  volume  at  122*. 
ftom  this  it  appears  that  the  coefficient  of  expansion  of  chlorhydric 
ether  becomes  equal  to  that  of  a  gas  at  a  temperature  of  about  125*  C. ; 
that  of  sulphurous  acid  equab  Siat  of  a  gas  at  about  95*  C.  Above 
tihese  temperatures  the  coefficients  increase  very  rapidly. — Comptee  Ben^ 
due,  xlvi,  1235. 

4.  On  the  ehemieal  effects  of  electric  discharges, — ^Pl^okxr  has  pub- 
lished in  successive  parts,  the  results  of  an  elaborate  and  very  interesting 
investigation  of  electric  discharges  in  tubes  containing  rarefied  gases. 
For  the  details  we  must  refer  to  the  original  papers,  which  do  not  admit 
of  condensation,  and  content  ourselves  witb  giving  in  the  author's  own 
words,  the  results  which  are  most  interesting  to  chemists. 

L  Certain  gases  (oxyeen,  chlorine,  bromine  and  vapor  of  iodine,) 
eombine  more  or  less  slowly  with  the  platinum  of  the  native  electrode, 
and  the  resulting  compounds  are  deposited  upon  the  surrounding  sides  of 
the  glass  tube.  When  the  gases  are  pure  we  approximate  in  this  manner 
to  a  perfect  vacuum. 

IL  Gases  which  are  composed  of  two  simple  gases  ^vapor  of  water, 
ammonia,  protoxyd  of  nitrogen,  deutoxyd  of  nitrogen,  nitrous  acid,)  are 
immediately  separated  into  their  components,  and  then  remain  un- 
changed, if  they  do  not  (as  ammonia)  unite  with  the  platinum.  If  one 
of  the  gases  be  oxygen  (as  in  steam  and  HiiQ  difierent  oxyds  of  nitrogen) 
this  ffrfulually  disiq>pear8  and  only  the  other  gas  remains. 

nL  When  the  sases  are  composed  of  oxygen  and  a  solid  simple  sub* 
stance,  complete  (^composition  by  the  current  takes  place  but  slowly, 
the  oxygen  ^ing  to  the  platinum  of  the  ne^tive  electrode,  j[sulphuroua 
add,  carbomo  o^d,  carbonic  add).   Carbonic  acid  at  first  ^its  instantly 

asooND  MSaiEM,  vm.  xxvn,  k«.  ss-^mambi,  ism. 
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into  the  lower  gaseous  oxjd  and  into  free  oxygen,  which  eombines  grad* 
ually  with  the  platinum.  Carbonic  oxyd  gas  is  then  slowly  decomposed 
by  the  combination  of  its  oxygen  with  the  negative  electrode.  The  re- 
sults above  mentioned,  were  obtained  by  means  of  the  so-called  Geissler'a 
tubes,  which  are  simply  glass  tubes  of  various  forms  containing  rarefied 
gases,  and  provided  with  platinum  wires  fused  into  the  glass.  The  elec* 
trie  currents  were  partly  derived  from  the  electric  machine,  and  partly 
from  Kuhmkorff's  apparatus.  Finally,  the  results  themselves  are  directly 
deduced  from  the  prismatic  analysis  of  the  light  of  the  simple  and  com- 
pound gases,  the  spectrum  obtained  being  simple,  or  composed  of  two 
distinct  and  superposed  spectra,  according  as  the  discharge  passes  through 
a  simple  gas  or  a  mixture  of  two. — Fogff,  Ann.y  cv,  OV,  w.  o. 

5.  On  a  new  Law  of  Binocular  Vision;  by  the  Rev.  J.  Dinols,  (Proc 
Brit  Assoc.,  Ath.,  No.  1015). — ^The  object  of  the  law  in  question  is  to 
obviate  the  impeifect  vision  which  would  sometimes  arise  from  the  differ^ 
ence  of  the  pictures  in  the  two  eyes.  In  some  cases  this  difference  would 
lead  to  great  inconvenience  and  confusicm.  It  sometimes  happens,  for 
instance,  that  in  looking  at  a  field  of  view  at  some  distance,  objects  con- 
siderably  nearer  are  so  interposed  as  to  present  themselves  in  the  picture 
formed  in  one  eye  and  not  in  the  other.  Thus,  in  looking  at  a  landscap«i| 
if  the  finger  or  any  other  object  is  hdd  before  one  eye,  the  image  of  it 
from  the  one  retina  is  superposed  in  the  9en$orium  on  a  part  of  the  land- 
scape formed  in  the  other  eye.  On  mere  physical  principles,  this  night 
be  expected  to  blot  out  or  greatly  confuse  that  part  of  the  landscape 
npon  which  it  was  placed ;  but  upon  trial  this  is  not  found  to  be  the 
case,  as  that  part  is  merely  a  little  dimmer  than  the  rest  from  being  seen 
only  with  one  eye,  but  is  equally  distinct  and  as  truly  colored. 

By  various  experinMnts  the  author  had  ascertained  that  this  was  the  re* 
suit  of  a  peculiar  power  of  the  will,  by  means  of  which  the  mind  is  ena- 
bled, when  two  different  images  are  superposed  in  the  smsortttm,  to  select 
whichever  it  pleases,  to  bring  that  object  into  view,  and  entirely  to  oblit- 
erate the  other, — it  sees,  in  fact,  whichever  it  wills  to  see,  and  the  other 
image,  siaiply  by  being  neglected,  becomes  invisible.  In  ordinary  vision, 
the  determmation  of  £e  image  to  be  seen  is  effected  by  the  same  act  of 
the  will  which  determines  the  position  of  the  optic  axes ;  but  by  certain 
arrangements  which  were  indicated  both  images  may  be  made  to  have 
the  same  relation  to  the  optic  axes ;  and  as  the  predisposition  to  select 
one  or  the  other  is  thus  obviated,  it  is  made  indifferent  to  the  mind 
which  of  the  two  images  that  occupy  the  same  place  in  the  smsoriwn  it 
shall  see.  When  these  arrangements  are  made,  it  is  found  that  mere 
^forts  of  the  will  can  easily  bring  either  the  one  or  the  other  into  view. 
The  importance  of  this  law,  which  enables  the  mind  to  select  its  imaffe, 
was  pointed  out  in  different  cases  of  ordinary  vision.  It  obviates  uie 
difficulty  already  adverted  to,  of  having  two  different  pictures  on  the 
tame  spot ;  it  has  not  improbably  an  important  influence  in  producing 
the  general  stereoscopic  eHect ;  it  also,  to  some  extent,  remedies  the  effect 
of  squinting,  by  obliterating  the  picture  in  the  imperfect  eye,  which  could 
not  be  else  done  without  shutting  it  The  effect  of  the  law,  in  some 
extraordinary  oases,  was  also  noti<^,  especially  in  the  power  of  the  will 
to.  fix  images  on  the  sight,  as  Sir  Isaac  JNewton  ipstaneea  in  his  own  case 


Digitized  by  VjOOQ IC 


Chemistry  and  Physia.  368 

(see  his  life  by  Sir  David  Brewster^.  The  author  pointed  out  the  great 
interest  of  the  subject,  not  only  in  its  practical  aspect,  but  also  as  having 
an  important  bearing  on  the  connexion  between  mind  and  matt^. 

Pr<^.  Stevelly  said  that  in  reference  to  these  permanent  impressions  on 
ihe  retina  so  well  described  in  the  very  interesting  letter  from  Sir  Isaac 
Newton  which  had  been  read,  he  wished  to  mention  a  diroamstance 
irhich  occurred  to  himself  this  summer,  and  which  he  was  entirely  una- 
ble to  account  for  on  any  optical  or  physiological  principle  with  which  he 
iras  acquainted.  At  the  close  of  last  college  session  he  had  been  in  weak 
healthy  and  had  gone  out  to  his  brother-in-law's  seat  in  the  country  for  a 
few  weeks.  While  there  he  had  become  greatly  interested  in  the  economy 
and  habits  of  the  bees.  ^  One  morning,  soon  after  breakfast,  the  servant 
came  in  to  say,  that  one  of  the  hives  was  just  beginning  to  swann.  The 
morning  was  a  beautifully  clear,  sunny  one,  and  I  stood  ganng  at  the  in- 
sects, as  they  appeared  projected  against  the  bright  sky,  rapidly  and  un- 
easily coursing  hither  and  thither  in  most  curious  yet  re^lar  confusion , 
the  drones  making  a  humming  noise  much  louder  and  sharper  than  the 
vrorkers,  from  whom  also  they  were  easily  distinguished  by  their  size ; 
but  all  appearing  much  larger  in  their  rapid  fHghts  than  their  true  sizeL 
In  the  evening  as  it  grew  dark,  I  again  went  out  to  see  the  bee-hive,  into 
which  the  swarm  had  been  collected,  removed  to  its  stand ;  soon  after  I 
was  much  surprised  to  see,  as  I  thought,  multitudes  of  large  flies  coursing 
about  in  the  air.  I  mentioned  it  to  my  sister-in-law,  who  said  I  must  b^ 
mistaken,  as  she  had  never  seen  an  evening  on  which  so  few  flies  were 
abroad.  Soon  after,  when  I  retired  to  my  chamber,  and  knelt  to  ray 
prayers  before  going  to  rest,  I  was  surprised  to  see  coursing  back  and  for- 
wanl,  between  me  and  the  wall,  what  I  Aow  recognized  as  the  swarm  of 
bees,  the  drones  quite  easily  distinguishable  from  the  workers,  and  all  in 
rapid  whirling  motion  as  in  the  morning.  Ihis  scene  continued  to  be 
present  to  me  as  long  as  I  remained  awake,  and  occasionally  when  I 
awoke  in  the  night,  nor  had  it  entirely  faded  away  by  next  night,  al- 
though much  less  vivid.  This  was  the  first  instance!  had  ever  heard  of 
moving  impressions  having  become  permanently  impressed  on  the  retina, 
nor  can  I  pve  the  slightest  guess  at  the  modus  operandi  of  the  nervei 
Notices  of  fixed  impressions,  particularly  after  having  been  dazzled,  are 
now  common  enough.  The  Kev.  Dr.  Scoresby,  at  the  late  meeting  at 
Liverpool,  had  given  a  detailed  account  of  some  which  had  presented 
themselves  to  him ;  and  a  very  curious  one  had  occurred  to  me  some 
years  since.  I  was  walking  down  the  streets  of  Belfest  with  Sir  John 
Macneill,  the  eminent  engineer,  when  he  said  to  me — *what  has  bec(»nd 
of  my  old  friend  Green,  who  kept  that  shop ;  I  see  new  people  have  got 
it*  Turning  suddenly  to  look  at  the  shop  indicated,  I  was  completely 
dazzled  by  the  bright  reflexion  of  the  sun  snining  on  the  new  brass-plate 
under  the  window  of  the  shop,  so  that  for  some  seconds  I  could  see 
nothing.  As  we  walked  on  I  soon  observed  before  me  in  the  air  the^ 
words  '  J.  Johnstone  &  Co.,'  in  blood-red  characters,  which  soon,  however, 
dianged  to  other  colors.  With  an  exclamation  of  surprise  I  stated  the 
feet,  and  we  turned '  back  to  see  whether  or  not  this  was  reallv  the  in* 
scription  on  the  brass-plate,  and  found  that  it  was.  The  optical  account 
of  tnis  was  simple  enough.   The  retina  had  been  partially  paralysed  fr^n 
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the  intaDse  light  refleoted  from  the  pUte,  bat  m  I  had  turned  with  peiii 
from  it  imtantlj,  the  part  eorresponding  to  the  black  letteia  on  the  plate 
had  escaped,  and  aa  I  walked  on  the  i^  strong  light  reflected  from  sor- 
rounding  objects  on  this  part  became  contracted  with  the  darkness,  as  yet 
showing  itself  on  all  the  surrounding  parts  of  the  disordered  retina;  as 
the  retina  recoTered  its  tone  other  colon  in  succession  took  possession  of 
the  place  which  at  first  had  been  red.  Sir  J.  Macneill  then  told  me  that 
when  first  he  had  gone  to  reside  in  London,  a  murder  had  been  found 
out  by  a  similar  circumstance.  The  murderer,  then  unknown,  had  been 
dazded  by  the  reflexion  of  the  sun  frcHU  a  bucket  of  water,  which  another 
man  was  carrying  before  him,  and  soon  after  seeing  in  the^air  what  he 
took  for  a  budcetfull  of  blood  going  before  him,  he  was  seiaed  with  such 
horror  that  he  declared  himself  the  murderer,  and  disclosed  such  facts  as 
brought  the  crime  home  to  him,  so  that  he  was  conyicted  and  executed.*' 

n.  GEOLOGY. 

1.  A  record  of  Sarthquakei^  kept  at  HUo^  Hawaii;  by  S.  G.  Ltmait, 
(from  a  letter  addressed  to  Dr.  0.  F.  Winslow,  and  by  him  conununica- 
ted  for  this  Journal).— «7tffM,  1883.  Two  slight  shocks  during  the  month. 

Oct  8, 1888. — ^Two  shocks  in  the  night,  one  quite  heavy. 

OcU  13. — ^A  shock  at  8  o'clock,  p.  ic,  motion  quick,  up  and  down. 

Fd>.  19, 1834. — ^At  6  p.ic  there  was  a  slight  shaking  of  the  earth 
which  was  almost  instantaneously  followed  by  a  shock  so  heayy  as  to 
upset  some  things  in  the  house,  throw  the  cream  off  from  milk  standing 
in  pans,  and  throw  water  out  of  a  pitcher  standing  in  a  wash-bowl.  At 
0  o'clock  in  the  ereninff  there  was  again  a  shaking  of  the  earth  which 
lai4ed  only  a  few  seconds. 

May  14. — ^A  heavy  shock  between  2  and  8  p.  m. 

Aug.  8. — One  at  id)out  4  o'clock,  a.  m.,  so  heavy  as  to  waken  people, 
and  cause  them  some  alarm. 

March  28, 1885. — One  slight  shock  at  0  a.  m. 

March  26. — ^Three  flocks  following  each  other  in  quick  succession  at 
25  minutes  past  6  o'dodc  ▲.  m. 

July  21. — ^Three  shocks  during  the  day. 

SepU  6. — One  shock  at  2  or  8  o'clock  a.  m. 

June  20, 1887. — ^A  smart  shock  at  20  minutes  before  7  p.  m. 

Jan.  12, 1838. — ^A  smart  shodc  some  time  after  midnight 

Jan.  29. — ^Three  shocks  in  pretty  auick  succession  a  little  past  10 
o'dock  p.  M.    The  first  two  heavy,  the  last  sliffht 

July  9. — ^A  slight  shock  between  8  and  9  ^dock  a.  h. 

Oct  16. — ^A  jar  merely,  accompanied  with  a  noise  resembling  the  dis- 
chaige  of  distant  cannon. 

ifov.  5. — ^Three  shocks  during  the  day,  one  in  the  forenoon  and  two 
in  the  afternoon. 

Nov.  6. — One  shock,  a  few  nunutes  before  10  a.  ii. 

Nov,  1. — ^A  smart  shock  at  midnight,  another  at  twenty  minutes  past 
8,  and  another  about  4  o'clock  a.  m. 

Nov.  8. — Several  shocks  during  the  day,  and  twelve  distinct  ones  dur- 
ing the  night    There  were  frequent  shodoi  during  the  day  and  night  for 
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tre  days  following^  and  then  occasional  ones  durinff  the  month,  none  of 
diem  heavy,  some  of  them  accompanied  by  a  nimbfing  sound,  others*  by 
a  noise  like  the  rushing  of  water  by  a  ship.  There  was  one  quite  heavy 
diock,  bnt  I  do  not  recollect  the  time. 

Dec  4. — ^A  distinct  though  not  heavy  shock. 

Dee,  9. — One  shock  at  40  minutes  before  12  at  noon. 

Dec^  10. — One  shodc  at  4  o'clock,  ▲.  m. 

Dec  12. — A  severe  shock  at  1  o'clock  p.  m.  Stone  walls  were  thrown 
down,  and  plastering  a  good  deal  cracked,  but  no  other  damage  done* 

April  7, 1839. — ^A  pretty  smart  shock  at  midday. 

FA,  1, 1840. — ^A  severe  shock  at  half  past  1  p.  m. 

May  5. — ^A  slight  shock  at  4  p.  ic 

Sept.  — , — ^A  shock  at  10  p.  m. 

Oct,  14. — ^A  slight  shock  between  8  and  9  o'clock  p.  u. 

Dec  18. — ^Two  smart  dbiocks  about  5  a.  m.,  waking  us  from  our  shimbers. 

March  11, 1841. — ^Two  shocks,  one  at  fifteen  minutes  before  1,  the 
other  at  20  minutes  before  2  p.  m.  The  motion  was  up  and  down,  gentle 
and  easy. 

Apru  6. — ^A  smart  shock  at  15  minutea  past  1  p.  ic,  undulations  north 
and  south. 

April  7. — At  llf  p.  ic  This  was  the  most  severe  shock  we  have  ever 
felt  Stone  walls  thrown  down,  plastering  cmcked,  and  chimney  also, 
milk  was  thrown  out  of  the  pans  and  water  out  of  a  pail  a  little  more 
than  half  full  Motion  undulating  north  and  south.  In  just  one  hour 
there  was  a  trembliiu^  of  the  earth,  and  after  another  hour  another  jar.. 

May  28. — ^A  shock  at  half  past  7  p.  m.,  not  heavy. 

Jwne  26. — ^A  shock  in  the  night 

July  3. — ^A  shock  between  5  and  6  a.  ii. 

Sept.  — . — ^A  smart  shock  in  the  night» 

Nov.  28. — ^A  shock  in  the  night 

FA.  14, 1842. — ^A  shock  at  5  o'clock  a.  ic 

May  15. — ^A  shock  in  the  night 

Aug.  31. — ^A  shock  at  half  past  9  p.  m.,  not  heavy. 

Nov.  9. — ^A  shock  in  the  night  so  heavy  as  to  awaken  us. 

March  8, 1843. — ^A  shock  at  7  o'clock  p.  ic 

April  27. — ^A  shock  in  the  night 

JtUy  — . — ^Two  shocks  during  the  month.    One  in  the  night,  of  f.  x. 

Dec.  15. — A  shock  at  10  a.  m. 

Feb.  18, 1844. — ^A  severe  shock  at  half  past  6  p.  ic 

Sept.  1. — ^A  heavy  shock  between  7  and  8  a.  ic. 

Dec.  21, 1845. — ^A  moderate  shock  in  the  night. 

Fd>.  14, 1846. — A  slight  shock  at  7  a.  ic. 

June  15. — ^A  moderate  shock  in  the  night 

June  24. — ^Ditto. 

March  29,  1847. — ^A  shock  between  9  and  10  A.  H. 

Oct  4. — A  heavy  shock  about  3  o'clock  p.  u. 

Fd>.  — ,  1848. — ^A  heavy  shock  at  5  o'clock  p.  m. 

April  19. — ^Two  slight  shocks  about  8  p.  m. 

July  9. — A  severe  and  protracted  shock  at  4f  A«  M. 

Dec  5. — ^A  slight  shock  at  8^  o'clock  a.  ic 
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In  1849,  none. 

In  1850,  onty  two  shocks  during  the  rear. 

Jan,  12, 1851. — ^A  smart  shock  at  7  p.  m.  Fremonitoiy  shock,  rtrj 
distinct 

May  4. — ^A  moderate  shodc  after  midnight. 

May  11. — ^A  slight  shock  at  2  o^dock  a.  m. 

July  14. — A  heavy  shock  at  20  minutes  past  10  ▲.  k. 

Aug,  21. — A  moderate  shock  towards  momiog. 

March  31, 1862. — ^A  very  severe  shock  at  1^  p.  m. 

Oct.  19. — A  smart  shock  at  4f  a.  ic. 

March  2, 1853. — ^A  smart  shock  at  6  o'clock  P.  m. 

March  8. — ^A  slight  shock. 

March  11. — ^A  smart  shock  at  4)-  o'clode  a.  ic 

Aug.  26, 1854. — ^A  smart  shock  at  4  o'clock  p.  m. 

Oct.  29. — ^A  smart  shock  at  about  8  p.  m.    F^remonitorj,  distmct. 

March  18, 1855. — ^A  smart  shock  at  8|  p.  m.  Vibrations  continoiog 
several  seconds. 

May  24. — ^A  protracted  tolerably  smart  shock  at  about  9  a.  m. 

June  — .—A  smart  shock  at  ^  p.  h. 

Aug.  3. — ^A  tolerably  smart  shock  at  8|  p.  m.    Motion  up  and  down. 

Sept.  17. — ^A  shock  at  8  a.m. 

Nov.  2. — ^A  smart  shock  at  7  a.  ic 

Jan.  8, 1858. — ^A  smart  shock  at  4  o'clock  A.  n. 

July  8, 1857. — ^A  slight  shock  at  5^  o'clock,  a.  m. 

July  80. — ^A  severe  shock  at  1  a.  m.    Motion  undulatory. 

Aug.  30. — ^A  slight  shock  at  1^  p.  m. 

Sept.  9. — ^A  short  smart  shock  at  9  o'clock  A.  v. 

Marchy  1858. — One  slight  shock,  thne  not  recorded. 

April  — . — ^A  protract^  and  rather  heavy  shodc  in  the  night 

June  8. — ^A  slight  shock  at  3  p.  ic 

July  5. — ^A  smart  shock  or  jar  at  2  A.  m . 

This  record  has  been  kept  simply  for  my  own  gratification,  and  con- 
sequenUv  is  not  in  as  good  a  form  as  it  might  have  been  could  I  have 
known  tnat  it  would  ever  have  been  needed  for  sdentific  purposes.  As 
a  general  thing  I  noted  down  the  earthquakes  as  they  occurred.  When 
they  have  come  in  the  night  I  have  not  always  known  die  precise  hour, 
and  when  I  have  been  sick  the  day  of  the  month  has  sometimes  been 
forgotten.  This  must  account  for  the  imperfect  manner  in  which  my 
record  has  been  kept    I  shall  endeavor  to  be  more  particular  in  future. 

I  would  here  remark  tjiat  our  earthquakes  are  never  very  protracted, 
seldom  lasting  over  a  few  seconds, -and  they  are  sddom  violent^  though 
generally  sufnciently  so  to  shake  our  nerves. 

Hilo,  Hawaii,  Sept  11, 1868. 

2.  ffadrosaurus  Faulkiiy  a  new  Saurian  fnm,  the  Cretaceou8  of  New 
Jeruy,  relcUed  to  the  Iguanoden^  (from  the  Proceeding  of  the  Acad. 
Nat  Sci.,  Philad.,  1858,  p.  213.)— Mr.  Wm.  Parker  Fouike  made  a 
statement  respecting  the  fossil  bonesi  shells  and  wood  preseAted  by  him  to 
the  Academy  tJiis  evening. 

Passing  the  summer  and  autumn  at  Haddonfield,  Camden  Coun^^, 
New  Jerseyi  Mr.  Foulka  learned  that  one  of  his  neighbors,  Mr.  John  K 
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Hopkiiis,  wlule  ^iggi^  buuI  upon  his  farm^  about  twenty  jean  ago,  had 
found  aome  bones,  ^eso  were  described  as  vertebrae^  and  as  being  of 
large  size,  and  reiy  num^roas.  Mr.  Hopkins  being  young  at  the  time  of 
the  discovery,  and  not  specially  interested  in  such  subjects  had  permitted 
visitors  to  carry  away  the  fossils;  so  that  none  remained  in  his  own  pos- 
•ession,  nor  could  he  remember  the  names  of  any  of  the  persons  by  whom 
the  vertebrse  had  been  taken.  According  to  his  recollection,  no  head  had 
been  found,  nor  any  other  bones  than  those  of  the  spine,  except  one, 
which  was  said  by  him  to  hare  resembled  in  general  respects,  a  ^*  shoulder 
blade.^  It  appesj^  then,  not  improbable  that  upon  di^cging  around  the 
old  pit,  (which  was  sixteen  feet  long  and  eight  feet  wio^  a  head,  or  at 
least  a  portion  of  one  containing  teeth,  might  be  obtained.  Considering 
the  geolo^cal  age  of  the  formation  upon  which  Haddonfield  stands,  and 
that  specimens  of  Mosasaurus  had  been  discoyered  in  places  not  very 
remote  from  the  village,  there  appeared  sufficient  motive  for  exploration* 
Mr.  Hopkios  with  an  intelligent  appreciation  of  the  object  proposed,  gave 
to  Mr.  Foulke,  with  prompt  liberality,  permission  to  dig  in  any  part  of 
the  farm,  and  to  take  away  whatever  fossils  might  be  thus  procured* 
There  was  some  difficulty  in  ascertaining  the  place  of  the  old  excavation. 
It  had  been  made  in  the  bed  of  a  narrow  ravine,  in  which  a  brook  flows 
eastwardly  into  the  south  branch  of  Cooper's  Creek ;  but  the  pit  had  long 
since  been  filled  to  the  common  level  of  the  bed,  and  it  was  in  like 
manner  overgrown  with  grass,  shrubs,  and  young  trees,  so  as  to  be  undis- 
tinguishable  by  the  eye.  After  oonfdrence  with  one  of  the  digg^s  who 
had  been  employed  at  the  time  of  the  discovery,  (whose  indication 
proved  to  be  maccurate,)  and  after  a  careful  survey  of  the  vicinage  by 
Mr.  Hopkins,  a  party  of  experienced  marl  diggers  were  set  at  work ;  and 
after  one  day's  prehminaiy  trial,  the  eastern  side  of  the  old  pit  was  de- 
tected. In  conformity  with  Mr.  Hopkins's  TecoUection  of  the  manner  ia 
which  the  vertebrae  lay,  the  party  of  digsera  was  shifted  to  the  western 
side  c^  the  old  pit  The  superficial  deposit  overlying  the  marl  here,  was 
only  about  four  feet  thick ;  the  ravine  being  between  twenty  and  thirty 
feet  deep.  At  nearly  toxu  feet  further  depth,  a  thin  stratum  of  decom- 
posed shells  was  passed ;  and  at  about  two  feet  below  this,  overlying  and 
mtermixed  with  another  stratum  of  shells,  the  workmen  came  upon  a 
pile  of  bones — the  same  now  before  the  Academy.  The  total  depth  firom 
the  surface  was  between  nine  and  ten  feet.    *    *    * 

Dr.  Leidy  stated  that  the  bones,  mentioned  in  the  remarks  of  Mr. 
Foulke,  obtained  from  the  marl  of  Mr.  H(^kins's  farm,  near  Haddonfield, 
Kew  Jersey,  and  now  exposed  to  the  view  of  the  Society,  were  those  of 
a  huge  herbivorous  saurian.  The  animal  was  closely  allied  to  the  great 
extinct  Igutmodon  of  the  Wealden  and  Lower  Greensand  deposits  of 
£urope ;  the  genus  is,  however,  different,  and  for  it  the  name  of  Mmdro* 
saurtu,  IS  proposed. 

Besides  a  number  of  small  fragments,  the  bones  ccmsist  of  twenty-eight 
vertebrae,  mostly  with  their  processes  broken  awi^ ;  a  humerus,  a  radius 
and  an  ulna,  complete;  an  ilium  and  a  pubic  Ixnie,  impeifect;  a  femnri 
a  tibia  and  a  fibula ;  two  metatarsal  bones  and  a  first  phalanx,  complete. 
There  are  also  in  the  collection  nine  teeth  and  a  smaU  fiagoient  of  th# 
lower  jaw. 
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The  bones  are  ebony  black,  from  the  mfiltration  of  iron,  and  are  ex- 
ceedingly hea^.  Their  texture  is  firm  and  well  preserved ;  and  they  art 
neither  crushed  nor  water  rolled.  In  association  with  them,  besides  tht 
shells  and  wood,  were  found  several  teeth  of  Odontatpii  and  Enchodut. 

Most  of  the  specimens  of  teeth  of  the  HadroMouna  appear  to  have 
belonged  to  the  lower  jaw.  These,  when  unworn  and  penect,  are  about 
two  inches  long,  and  of  all  known  teeth  mostly  resemble  those  of  the 
Igwrnodcn.  They  have  a  demi-conoidal  crown,  with  a  lozenge-shaped 
enamel  surface  directed  inwardly,  and  divided  by  a  prominent  median 
carina.  The  upper  borders  of  this  surface  are  provided  with  short,  trans- 
verse, tuberoulatod  ridges.  The  body  of  the  crown  outwardly  is  parabo- 
loid in  transverse  section,  and  is  prolonged  into  a  laterally  compressed 
conoidal  fkng.  As  the  teeth  were  worn  away  from  the  summit,^  their 
gradually  expanding  triturating  sur&ce  sloped  downward  and  outward. 
This  sur&ce  is  shield-like  in  ouUine,  is  bordered  bv  enamel  internally,  and 
crossed  by  a  slightly  elevated  crucial  ridge  with  diverging  branchlets. 
The  ridge,  resulting  from  the  latter  ossification  of  the  dental  pulp,  it 
harder  than  the  surrounding  dentine,  and  is  adapted  to  retain  a  rough 
triturating  surface.  The  sides  and  bottoms  of  the  teeth  exhibit  the  im- 
pressions of  lateral  and  inferior  successors,  and  appear  to  indicate  that 
the  teeth  in  use,  together  with  those  more  or  less  developed  within  the 
jaw,  had  a  quincundal  arrangement. 

Two  of  the  specimens  of  teeth  perhaps  belong  to  the  upper  jaw.  They 
differ  from  the  others  in  the  extraordinary  degree  of  development  of  the 
median  carina  of  the  crown.  The  enamelled  surface  was  perhaps  directed 
in  a  reverse  manner  to  that  of  the  lower  teeth ;  that  is  to  say,  outwardly. 
It  is  likewise  lozenge-l&e  in  outline,  and  tuberculated  at  the  lower  bor* 
ders.  Hie  body  of  the  crown  inwardly  is  half  oval  in  section.  The 
fimg  for  more  than  half  its  width  is  prolonged  from  the  carina  of  the 
crown.  These  teeth  also  exhibit  the  impress  of  successors  holding  the 
same  relative  position  with  one  another  as  in  the  lower  teeth. 

The  fragment  of  the  lower  jaw  is  a  portion  of  the  left  dentary  bone» 
and  is  three  inches  in  depth.  It  has  an  outer  parapet  wall  about  two 
inches  high,  with  deep  vertical  nooves  for  the  support  of  the  teeth* 
No  corresponding  wall  appears  to  nave  existed  on  the  inner  side  of  the 
latter. 

The  cervical  vertebrae  have  their  bodies  prominently  convex  in  front 
and  deeply  concave  behind,  and  would  appear  to  indicate  that  Mantell 
was  correct  in  assigning  similar  vertebrae,  found  in  the  Wealden  deposita 
of  England,  to  the  Iguanodon,  Three  cervical  vertebrae,  suspected  to  be 
the  third,  fourth,  and  fifth,  are  two  and  a  half  inches  long  at  the  sides. 

Five  succeeding  vertebrae,  not  immediately  conjoining  the  ones  just 
mentioned,  and  supposed  to  be  anterior  dorsals,  likewise  have  convexo- 
concave  bodies.  At  the  sides  of  the  latter  they  are  from  8  to  8^  inches 
long,  and  posteriorly  are  8^  inches  wide.  The  sides  of  their  arch  present 
a  deep  pit  for  iht  articulation  of  a  rib ;  but  no  articular  mark  is  percepti- 
ble at  the  sides  of  the  bodies.  Two  other  vertebrae,  perhaps  posterior 
dorsids,  have  the  bodies  slightly  prominent  in  front  and  sliflrhtly  concave 
behind ;  and  they  are  8^  inches  long  at  the  sides,  and  4f  inches  wide 
poittriorly. 
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The  candal  vertebne  possess  articular  surfaces  for  cheTron  bones ;  and 
the  specimens  we  possess,  from  different  parts  of  the  tail,  give  the  follow- 
n^  succession  of  measurements  of  their  bodies :  length  2^  inches,  breadth 
5  inches ;  length  3  inches,  breadth  4^  inches ;  length  3  inches,  breadth 
Z^  inches;  length  2f  inches,  breadth  2^  inches;  length  2^  inches, 
breadth  If  inches.  From  the  gradation  of  size  of  seventeen  specimens 
in  the  collection,  it  may  be  estimated  that  there  were  originally  about 
fifty  vertebne  to  the  tail.  This  number  may  be  too  great  by  about  ten, 
but  certainly  not  more. 

A  caudal  vertebra  from  near  the  middle  of  the  tail  has  its  arch  and 
apinoos  process  complete.  The  two  latter  together  measure  11  inches 
long  from  the  body,  which  is  4^  indies  deep.  The  addition  of  a  chevron 
bone  would  indicate  the  tail  of  the  animal,  at  its  middle,  to  have  been 
between  one  and  a  half  and  two  feet  in  depth. 

The  humerus  is  perfect,  and  is  23  inches  long.  Its  breadth  at  the 
tuberosities,  between  which  the  head  projects  midway,  is  *l  inches.  The 
shaft  above  is  compressed  from  without  inwardly ;  its  lower  part  is  cylin- 
droid,  apd  near  the  middle  of  the  bone  measures  9f  inches  m  circumfer- 
ence. At  the  condyles  the  transverse  diameter  is  5^  inches.  Only  a 
▼err  short  and  narrow  medullary  cavity  occupies  the  centre  of  the  shaft. 

Both  bones  of  the  fore-arm  are  solid.  The  ulna  is  23  inches  long,  and 
V  inches  in  circumference  at  the  middle.  The  radium  is  20  inches  long, 
and  6  inches  in  circumference  at  the  middle. 

A  very  great  disproportion  exists  between  the  bones  of  the  fore  and 
hinder  extremities.  So  much  is  this  the  case,  that  I  was  at  first  inclined 
to  believe  they  belonged  to  different  animals.  The  disproportion  is  even 
greater  than  in  the  Iguanodon,  as  indicated  by  comparison  with,  the  re- 
mains of  an  individual  of  the  latter,  in  the  British  Museum,  known  as 
the  Maidstone  specimen. 

The  ilium  has  its  two  extremities  broken  away,  and  in  its  present  con- 
dition is  27  inches  long.  Its  sacral  articular  surface  is  12  inches  long 
by  three  inches  thick.  The  breadth  of  the  bone,  opposite  the  latter  sur- 
nce,  is  from  7  to  9  inches.  A  bone,  which  I  suspect  to  be  the  puhic^  but 
which  appears  to  correspond  with  that  of  the  Maidstone  Iguanodon  de- 
scribed as  the  clavicle,  is  26  inches  long  in  its  present  state ;  one  end 
being  broken  away.    The  remaining  pubic  extremity  is  1C4-  inches  wide. 

The  thigh  hone  is  40  inches  long ;  its  breadth  at  the  head  and  adjoin- 
«)g  trochanter  is  9  inches ;  its  breadth  at  the  condyles  is  8  inches ;  and 
the  antero-posterior  diameter  of  the  internal  condyle  is  10  inches.  The 
shaft  is  quadrate,  and  provided  at  its  middle  portion  internally  with  a 
large  trochanter.  The  circumference  of  the  shaft  just  above  the  latter  is 
17  inches ;  just  below  it,  15  inches.  The  condyles  in  front  enclose  a  large 
foramen  terminating  a  groove  descending  from  the  shaft.  Posteriorly,  at 
the  bottom  of  the  intervening  notch,  they  enclose  a  smaller  foramen. 
The  medullary  cavity  is  of  large  size,  and  extends  about  half  the  length 
of  the  shaft  through  its  middle  portion*. 

The  Ubia  is  36^-  inches  long;  its  breadth  at  the  upper  part  is  11 
inches ;  and  its  breadth  below  is  10  inches.  Its  shaft  is  narrow  and 
cylindroid  at  the  middle,  where  it  measures  llf  inches  in  circumference. 
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From  this  position  it  rapidly  expands  towards  the  two  extremities  of  the 
.  bone.    The  medullary  cavity  is  very  short  and  narrow. 

The  two  metatarsal  bones  are  of  robust  proportions  and  are  eldi  abont 
11  inches  long.  The  proximal  phalanx  of  a  toe  is  0  inches  long,  and  5^ 
inches  bioad  at  base. 

If  we  estimate  the  number  of  yertebrse  of  the  trunk  of  HadrosauruMf 
to  have  been  the  same  as  in  the  recent  Crocodile  and  Iguana;  the 
number  of  sacral  Tertebrse  to  have  been  the  same  as  in  the  Iguanodon; 
and  the  number  of  caudal  vertebrse  to  have  been  My ;  the  whole  num- 
ber of  vertebrae  would  have  been  eighty.  A  calculation  of  the  length  of 
the  specimens  of  vertebrae  in  our  possession,  with  a  proper  allowance  of 
separation  by  intervertebral  fibro-cartilages,  and  an  addition  of  two  and 
a  half  feet  as  an  estimate  of  the  l^gth  of  the  head,  would  give,  as  the 
total  length  of  the  animal,  about  twenty-five  feet 

The  great  di^roportion  of  size  between  the  fore  and  back  parts  of  the 
skeleton  of  Hadroaaurutj  leads  me  to  suspect  that  this  great  extinct  herb* 
ivoroas  lizard  may  have  been  in  the  haUt  of  browsing,  sustaining  itself 
kangaroo-like,  in  an  erect  position  on  its  back  extremities  and  tul.  As 
we,  however,  frequently  observe  a  great  disproportion  between  the  oor- 
re^nding  parts  of  the  body  of  recent  and  well  known  o^nct  sanriainy 
wi&out  any  tendency  to  assume  such  a  position  as  that  mentioned,  it  is 
not  improbable  that  Hadroeaurus  retained  the  ordinary  prostrate  condi- 
tion, progressing  in  the  manner  which  has  bera  suspected  to  have  been 
the  case  m  the  extinct  batrachian  of  an  earlier  period,  the  Labyrinthodon. 

Hadrosawrue  was  most  probably  amphibious ;  and  though  its  remains 
were  obtained  from  a  marine  deposit,  the'  rarity  of  them  in  the  latter 
leads  us  to  suppose  that  those  in  our  possession  had  been  carried  down 
the  current  of  a  river,  upon  whose  banks  the  animal  lived. 

Occasionally  uncharacteristic  fragments  of  huge  bones  have  been  feuttd 
in  the  green  sand  of  New  Jersey,  (of  which  we  have  several  in  the  col- 
lection of  the  Academy,)  which  I  suspect  to  belong  to  ffadro$aiuru$. 
One  of  these  specimens  exposed  to  the  view  of  the  members,  indicates  a 
much  larger  individual  than  the  one  whose  remains  have  been  presented 
this  evening. 

The  species  I  would  respectfully  propose  to  dedicate  to  our  fellow  mem- 
ber, W.  Parker  Foulke,  than  whom  none  of  our  number  is  more  wes^rm 
in  the  advancement  of  the  great  objects  of  this  Academy. 

S.  Ichnology  of  New  England :  A  Report  on  the  Sandstone  of  the 
Connecticut  Valley,  especially  its  Fossil  Footmarks,  made  to  the  GK)vem- 
ment  of  the  Commonwealth  of  Massachusetts  by  Edward  HircHcocXy 
Professor  in  Amherst  College.  220  pages  4to,  wiUi  60  quarto  plates. — 
Professor  Hitchcock  has  here  given  us  a  revision  of  his  labors  on  the 
subject  of  the  Connecticut  River  Footmarks,  in  which  he  has  so  long 
and  successfully  labored,  and,  besides,  has  added  a  large  amount  of  new 
material  and  many  fine  plates  in  its  illustration.  The  volume  opens  with 
a  bibliography  containing  a  list  of  all  publications  on  American  Fossil 
Footprints.  The  characters,  conditions,  and  origin  of  the  strata  are  then 
discussed,  and  following  these  pages,  the  descriptions  of  the  various  fossil 
imprints. 

On  the  ajg;e  of  the  sandstone  Pro£  Hitchcock  oondudes :  that  the 
upper  half  of  the  sandstone, — ^that  east  of  the  trap  range  of  Mount  Tom, 
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not  oldtf  thftQ  ibe  Lias;  and  that  the  Virffuxia  and  North  CaroUna 
beds  are  of  equivalent  age ;  the  lower  half  of  the  same  sandstone,  which 
may  be  a  mile  in  thickMss^  aecording  to  the  measurements  of  Prof.  H., 
are  thick  enough  to  embrace  the  Triassic  and  Permian ;  but  no  evidence 
has  been  obtained  that  the  Permian  is  represented. 

Since  the  discovery  of  the  Permian  in  the  west  as  a  direct  continua- 
tion of  the  Carb<miferooB  beds,  and  as  the  closing  part  properly  of  the 
Carboniferous  system,  it  has  become  more  apparent,  we  think,  that  the 
beds  on  the  Atlantio  border  from  the  Connecticut  valley  to  North  Caro- 
lina, belong  to  a  later  period.  The  elevation  of  the  Appalachian  moun- 
tains appears  to  have  closed  the  Pal»ozoic  era,  and  tuus  s^>arates  the 
Permian  period,  the  last  of  the  Carboniferous  a^e,  from  the  Triasuc,  the 
first  of  the  Reptilian.  The  observations  of  Pro^  Hitchcock  tend  to  con- 
firm this  view,  for  the  rocks  all  appear  to  belong  to  one  system :  the  fos- 
sils of  the  uj^r  half  are  as  recent  probably  as  Lias ;  and  no  trace  of  a 
Permian  species  has  been  found  in  any  of  the  beds. 

The  footprints  are  referred  to  Marsupialoid  animals  (5  q>ecies) ;  Birds 

J 81  species);  Omithoid  r^iles,  or  reptiles  waUdug  on  their  posterior 
eet(12);  X^rds(l7);  Batrachians  ^16) ;  Chelonians  (8) ;  Fishes  (4); 
Crustaceans,  Myriapods  and  Lisects  (19);  Annelids  (10) — ^in  all  128 
speoiea,  more  than  double  the  number  announced  ten  years  since.  The 
reference  of  some  of  these  ^>ecies  to  the  special  division  in  which  they 
occur  is  still  quite  doubtful,  as  Professor  Hitchcock  states,  especially  the 
Chdonian  and  Marsupialoid  tracks.  It  is  not  possible  to  present  the 
arguments  respecting  them  satis&ctorily  in  a  brief  notice,  and  they 
w^d  be  imperfectly  appreciated  without  figures;  we  therefore  refer 
our  readers  to  the  work.  The  question  whether  any  of  the  tracks  were 
made  by  birds  has  seriously  come  up,  since  it  has  been  found  that  some 
^pedee  (placed  among  the  Manupialoids  in  the  work,  but  probably  Kep- 
tiiian)  had  8-toed  bird-like  hind  feet,  and  hand-like  fore  feet  The  de- 
scriptions of  the  ^>ecies  are  given  with  much  detail  and  illustrated  by 
characteristic  figures,  which  enable  any  that  are  interested  to  pursue  the 
subject  and  work  out  thmr  own  conclusions,  where  these  of  the  author* 
are  not  deemed  satisfiEu^ry.  It  is  quite  possible  that  some  of  the  genera 
of  reptiles  are  identical  with  those  that  have  been  made  out  from  fossils 
in  Europe.  Much  is  to  be  learned  respecting  the  tracks  of  living  ani- 
mals,  and  the  variations  for  running,  walking  and  standing,  before  the 
suUect  will  be  exhausted. 

The  Ichnological  Cabinet  at  Amherst  ccmtains  a  magnificent  display 
of  spedmeas,  wd  if  Professor  Hitchcock  had  done  noming  more  than 
collect  this  cabinet,  he  would  have  made  his  mark  on  the  science  of  geol- 
ogj.  In  pronouncing  the  display  magnificent  we  fsgeak  advisedly.  The 
Cabinet  is  by  no  means  fairly  treated  in  a  sketch  on  one  of  the  plates. 
The  hall  is  100  feet  long  and  80  wide ;  and  it  is  filled  from  one  end  to 
the  other  with  slabs  of  various  sizes,  some  eight  feet  and  upwards  in 
length.  Of  the  huge  Brontozoa  and  Otosoa  there  are  many  specimens ; 
and  one  s^es  of  the  latter  of  eleven  tracks  covers  a  slab  80  feet  long. 
The  hand-like  hind  feet  of  the  Otosoum  are  20  inches  long.  Thm 
are  a  few  tracks  of  the  fore-feet  of  this  biped  batraohian  (!)  which  are  a 
little  less  than  half  the  length  of  the  hind  feet ;  they  show  that  the  ani- 
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mal  sometimes  brought  its  anterior  limbs  to  the  ground  though  generallj 
walking  on  the  posterior  pair. 

The  delicate  tracks  of  insects  or  crustaceans  are  also  remarkable. 
There  is  a  specimen  with  impressions  of  what  appears  to  be  a  neurop- 
terous  larve,  although  of  doubtful  relations.  The  Cabinet  contains  speci- 
mens of  all  the  species  that  have  been  discovered  in  the  Connecticut 
▼alley.  The  number  of  tracks  on  all  the  specimens  collectively  is  not 
less  than  8000,  averaging  68  tracks  for  each  species. 

4.  Geological  Survey  of  Canada.  Report  of  Progress  for  1857.  240 
>p.,  8vo.  Toronto,  1858.  Sir  W.  E.  Looan,  Geologist — ^This  valuable 
^  port  includes  notices  of  the  Laurentian  rocks  about  the  mouths  of  the 
French  River,  the  Huronian  and  other  rocks  of  Echo  Lake,  and  the  lime- 
stone of  Bruce  Mines,  by  A.  Murray,  Esq. ;  on  the  Magdalen  river  and 
Lake  St  John  and  its  deposits,  by  James  Richardson ;  on  the  modem 
fauna  of  some  localities,  by  R.  Bell ;  on  Canadian  Graptolites,  by  James 
Hall ;  Palseontological  Report  by  K  Billings ;  on  the  composition  of  some 
Dolomites,  and  the  origin  of  magnesian  limestone,  and  on  Fish  manure,  by 
T.  S.  Hunt ;  and  an  abstract  of  telegraphic  observations  for  longitude,  by 
Lieut  E.  D.  Ashe,  R.N.,  with  maps,  and  wood-cuts  illustrating  the  differ- 
ent topics. 

Mr.  Richardson  states  in  his  report  on  Lake  St  John,  that  recent  shells 
(Saxicava  rugosa)  occur  on  Belle  river  half  a  mile  below  the  falls,  (near 
lat  48^^  and  long.  71^°,)  at  a  height  of  probably  200  to  300  feet  above 
the  sea ;  also  on  River  St  Alphonse,  about  four  miles  above  its  entrance 
into  the  upper  part  of  Ha -Ha  Bay,  about  150  feet  above  the  sea.  The 
recent  researches  of  Mr.  Hall  on  Graptolites  have  already  been  noticed  in 
this  Journal.  Mr.  Billings  describes  new  species  of  corals,  and  new  genera 
and  species  of  bivalves  from  the  Silurian  of  Canada,  illustrating  several 
of  the  latter  by  figures ;  and  besides  he  presents  important  comparisons 
between  the  rocks  of  Canada  and  New  York.  The  researches  of  Prot 
Hunt  on  dolomites  are  of  much  interest,  and  we  propose  to  cite  from 
them  in  another  number. 

•  6.  The  Quarterly  Journal  of  the  Geological  Society  of  London,  voL 
xiv.  Part  4,  No.  66. — This  new  number  contains  the  conclusion  of  the 
annual  address  of  the  President,  also  the  important  papers  reviewing  the 
Geology  of  the  United  States  by  Dr.  J.  J.  Bigsby,  (which,  were  it  not  for 
their  great  length,  we  should  be  pleased  to  reproduce  in  this  Journal,)  and 
a  paper  by  Mr.  H.  C.  Sorby  on  the  microscopic  structure  of  some  crys- 
tats,  besides  other  shorter  papers. 

We  cite  here  the  conclusions  to  which  Dr.  Bigsby  has  arrived,  without 
wishing  to  endorse  all  as  they  stand.  They  relate  to  the  central  PaUe- 
ozoic  basin  or  area  of  Middle  North  America.  They  are  in  part  similar 
to  what  has  before  been  presented  in  this  Journal  and  elsewhere,  by  other 
writers. 

1.  That,  whatever  may  be  the  case  elsewhere,  the  Silurian  and  Devo- 
nian systems  of  New  York  are  parts  of  one  connected  and  harmonious 
period — the  product  of  successive  and  varying  Neptunian  acendes,  opera- 
ting in  waters  whidi  deepened  westward  from  tne  Atlantic,  and  south- 
wards from  the  Laurentine  chain  on  the  north. 
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5.  Thftt  from  the  Catakill  group  (Old  Red  SandBtone)  downwards  through 
the  whole  series,  to  the  Potsdam  Sandstone,  there  is  perfect  and  dose 
conformability,  and  no  snch  unwonted  change  in  fossil  life  as  to  constitute 
a  9y9Umaiic  break,  except  at  one  place>^the  Oriskany  Sandstone,  the 
base  of  the  Devonian  in  New  York, — there  being  no  break  of  like  im- 
portance at  the  Oneida  conglomerate  period,  contrary  to  an  opinion. 
towards  which  able  geologists  are  now  inclining, — an  opinion  which  leads 
them  to  consider  the  break  at  the  Oneida  conglomerate  as  systematic. 

3.  All  the  palaeozoic  groups  of  New  York  slowly  pass  one  into  the 
other  by  gradation  of  mineral  and  organic  characters,  with  easily  ex- 
plained exceptions. 

4.  The  palaeozoic  strata  of  New  York  are  comparatively  thin.  They 
seem  to  have  lost  in  thickness  what  they  have  gained  in  extension. 

6.  De  Verneuil  rightly  divides  the  New  York  groups  into  two  great 
classes, — the  "  constant"  and  the  "  local."  Among  the  former  are  Pots- 
dam Sandstone,  Trenton  Limestone,  and  Niagara.  Among  the  latter  are 
the  four  lower  Helderbergs,  and  perhaps  Oneida  conglomerate,  <fec  This 
is  a  useful  division. 

6.  That  it  is  both  convenient  and  natural  to  divide  the  Silurian  and 
Devonian  systems  of  this  State  each  into  three  stages, — the  division 
being  based  on  change  of  sediment  and  their  fossil  contents. 

7.  The  Middle  Silurian  stage  is  a  period  of  especial  transition — ^from 
the  coarseness  of  some  of  its  sediments,  from  their  innumerable  and 
minute  alternations,  tod  from  the  organic  poverty  prevailing. 

8.  That  the  presence  of  Oneida  conglomerate  in  New  York  does  not 
necessitate  a  change  of  name  for  all  the  strata  below  it  (of  '^  Cambrian" 
for  instance ;)  because  a  conglomerate  does  not  always  indicate  systemaUc 
change, — not  even  if  there  be  volcanic  intercalation,  provided  there  is 
conformableness,  and  some  community  of  fossils. 

The  Oneida  conglomerate  seems  to  be  local,  is  supernumerary,  and 
only  found  at  present  on  the  east  of  Middle  North  America. 

9.  The  hardening  and  crystallizing  effect  of  metamorphism  is  seen  only 
in  the  neighborhood  of  hypogene  r^^. 

10.  The  New  York  basin  exhibits  few  uplifts,  and  those  of  limited 
magnitude ;  no  uplifts  dividing  it  into  a  series  of  deep  basins  contained 
in  hypogene  bejb,  as  in  Bohemia,  Wales,  Ssc  Neither  has  it  sheets  of 
alternating  volcanic  grit  (conformable,)  save  in  the  Potsdam  rock  on 
Lake  Superior. 

This  basin  has  a  ^  lay"  or  position  of  its  own,  as  a  number  of  undulating 
sheets  of  sediment,  dipping  slightly  to  the  southwest,  here  and  there 
pierced  by  a  peak  of  crystalline  rock,  and  in  certain  regions  raised  into 
three  broad  low  domes  of  great  length. 

11.  The  sedimentary  rocks  of  this  basin  have  submitted  to  two  kinds 
of  plutonic  disturbance,  independent  of  each  other,  and  acting  at  distant 
intervals :  1st,  that  of  secular  or  slow  oscillation  during  deposition ;  2nd, 
that  of  disturbance  arising  from  paroxysmal  uplifts  long  after  their  com- 
pletion. 

12.  The  whole  Silurian  and  Devonian  series  of  strata  having,  during 
deposition,  sunk  to  the  depth  of  13,300  feet,  it  is  submitted  as  a  query 
whether  it  does  not  seem  necessary  to  supg^  that  they  were  elevated 
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into  their  present  position  bj  the  post-carboniferoot  uplift, — iuch  agency 
being  sufficient  to  produce  all  the  observed  phenomena,  and  the  effects 
diminishing  westwards  from  the  central  line  of  disturbance.    No  odier 

Xncy  is  known  to  me,  although  hinted  at  by  [some]  Ammoaa  ge- 
^sts. 
13.  It  is  a  remarkable  fiict  that  brine-springs  exist  in  considerable 

Suantity  in  the  middle  stage  of  the  Silurian  system,  a  group  or  two  below 
[le  Onondaga  salt-springs  of  the  upper  stage,  and  three  paleozoic  sys- 
teins  below  any  salt  deposits  in  Europe. 

'l4.  That  the  form  and  direction  of  the  five  great  Canadian  lakes  are 
not  due  originally  and  mainly  to  the  passage  of  loaded  waters  over  Uieir 
site,  but  tkot  they  follow  the  outcrops  of  their  containing  sedimentary 
rocks ;  changes  in  shape  and  size  having,  nevertheless,  occurred  since. 

15.  Hie  contours  of  the  valley  of  the  St.  Lawrence  generally  (to 
which  much  of  New  York  belongs),  and  its  increasing  elevation  south- 
westwards,  inland  from  Montreal,  are  due  to  the  successive  altitudes 
assumed  westward,  in  slopes  and  plateaux,  by  the  l^urian  and  Devonian 
strata,  the  lowest  or  most  ancient  being  on  the  east  This  is  beautifully 
evidenced  in  the  rocks  forming  the  basms  of  the  great  Canadian  lakes. 

16.  That  some  of  the  groups,  during  and  after  deposition,  were  sub- 
atmospheric,  presenting  the  conditions  of  dry  land  and  shallow  waters  for 
long  and  varying  periods, — and  that,  together  with  ^e  marine  life  they 
supported,  they  enjoyed  the  influences  of  the  sun  and  other  meteorological 
agencies.  This  is  indicated  by  animal  tracks,  sun-cracks  on  ancient 
shores,  the  short  ri{^le-marks  of  a  chopped  sea,  impressions  of  reeds 
waving  in  running  water,  and  by  the  presence  of  bog-iron-ore.  This  m 
conformable  with  what  took  place  in  the  carboniferous,  permian,  triassio, 
liassic,  oc^itie,  wealden,  and  later  periods.  Denudations  also  occmred  to 
most  of  the  groups  to  a  large  extent 

17.  Hiat  in  New  York,  as  elsewhere,  there  is  an  intimate  connexion 
between  fossils  and  their  sediment  or  habitat  The  calcareocolow  ani- 
mals are  always  found  in  limestone  more  or  less  pure,  and  the  arenicolous 
in  sandstone  more  or  less  pure, — ^with  exceptions,  such  as  usually  lumpea 
widi  respect  to  locomotive  animals.  The  calcareocolous  are  every  wnere 
the  most  numerous.  It  is  true  that  molluscs  are  the  principal  aeents  in 
the  deposition  of  calcareous  sea  bottonu ;  but  these  latter  gready  &vor 
afterwards  the  multiplication  of  individuals. 

18.  That  the  iron-ore  which  we  so  frequently  see  investing  invertelmite 
remains,  had  access  to  them  after  their  death  and  sepulture. 

19.  Every  group,  as  established  by  the  State  Geologists  of  New  York, 
is  a  distinct  centre  of  life, — a  separate  realm  or  conununity  of  animated 
beings,  which  may  be  called  epochal,  so  marked  are  the  differences. 

The  majority  of  these  existences  alwajrs  perished  at  the  end  of  the 
group  when  certain  deposits  ceased,  because  the  new  sediment,  with  its 
new  and  peculiar  flora  (and  for  other  reasons,)  was  only  able  to  nourish 
a  few,  if  any,  of  the  old  moUuscs. 

20.  In  New  York  the  species  of  fucoids  occupy  and  are  typical  of  only 
one  group. 

21.  All  the  individual  existences  are  perfect  at  once,  from  the  earliest 
dawn  of  life,  in  their  oiganization  and  social  relations. 
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2t.  It  k  a  mat  thought,  that  throughout  the  incalcukbl  j  long  Bucctt* 
aioQ  of  fossiliferoufl  deposits,  palseozoic  or  more  modem,  all  animal  and 
vegetable  life  was  constructed  upon  the  same  idea  of  innerration,  orguis 
of  sense,  supply  and  waste,  fecundation,  600, 

23.  There  is  another  kind  of  life-centre — ^the  geographic,  belonging  to 
one  and  ^e  same  group.  This  forms  numerous  separate  pro?ince8  linked 
together  by  a  few  common  fossils,  and  displaying  extraordinary  variety* 
This  principle  or  regulation  is  carried  out  abundantly  everywhere.  Bohe- 
nia  and  Scandinavia  have  scarcely  a  Silurian  fossil  in  common*  One 
half  of  the  Ruasian  and  Irish  fossils,  and  two  thirds  of  those  of  New 
York,  are  new  and  peculiar.  Even  the  east  and  west  sides  of  the  small 
districts  in  Wales  and  England  investigated  by  Prof.  Philips,  differ  re* 
markably  in  their  poptdation.  We  see  this  in  the  American  Tertiariea 
and  in  the  recent  seas. 

24.  Contrary  to  the  opinion  of  Mr.  D.  Sharpe,  the  molhno  having  the 
|;reatest  vertical  range  has  the  greatest  horizontal  extenaion,  being  found 
in  the  most  distant  regions. 

26.  There  is  no  evince  of  multiplication  of  species  by  transmutation. 

26.  Fomls  may  be  contemporaneous  in  geological  age,  without  being 
contempOTaneoua  m  time  as  commonly  understood. 

Geological  a^  is  partly  deternrined  by  fossil  evidence.  Now,  the  prea* 
enee  of  Jiving  beings  (subsequently  fossil)  depends  on  mineral  and  other 
eoaditions,  such  as  temperature,  depth,  currents,  dro.,  which  were  nowhere 
the  same  for  large  spaoes,  but  were  always  undergoing  changes  from 
pltttonic  and  other  causes — changes  always  more  or  less  local  and  limited, 
the  deposits  being  thick  or  thin  in  places :  so  that  the  universal  scheme 
of  palieoaoic  life  was  not  everywhere  worked  up  to  the  same  point ;  here 
pMMirations  were  making  for  Lower  Silurian  d^>osit8, — there  for  the 
Upper,  or  Devonian,  and  so  on«  Thus  isochronism  was  perhaps  not 
oommon. 

27.  The  principles  of  recnrrency,  succession,  increment,  and  rdative 
abundance  of  fossil  species  are  the  same  in  New  York,  Wales,  and  else- 
where, modified  by  local  circumstances. 

28.  Recucrency,  or  reappearance  in  different  strata,  is  at  the  same  time 
the  measure  of  viabili^  in  the  spedes,  and  of  connexion  in  the  groups  of 
strata.  It  is  a  kind  of  living  nexus,  pointing  out  that  the  groups  belong 
to  one  and  the  same  order  of  things.  It  may  have  been  partly  caused 
by  migration. 

Recnrrency  is  not  so  common  in  New  York  as  in  Wales, — ^in  other 
words,  vertical  range  is  longer  in  Wales.  Great  depth  is  an  obstacle  to 
the  existence  or  transmission  of  living  creatures. 

29.  Everywhere,  on  the  eastern  as  well  as  on  the  western  continent^ 
the  same  fossils,  of  all  orders  and  kinds,  appear  in  the  same  succession* 
A  very  few  Crustacea  and  a  Lingula  or  Ooolus  or  two,  amid  a  dense 
matting  of  fucoids,  appear  at  what  now  seems  to  be  the  dawn  of  life ; 
then  some  Gasteropoda,  a  few  Cephalopoda,  and  a  few  Bradiiopoda  in 
the  third  group  from  below  (ChazyV  But  in  the  fifth  group  from  below 
(Trenton,)  multitudes  of  Zoophy ta,  Bryozoa,  Brachiopoda  (save  Spiriferi^ 
Orthocerata,  and  Trilobites  spring  forth ;  but  not  a  Lamellibranehiate. 
As  species,  they  nearly  all  pensh  with  the  advent  of  a  new  deposit;  bu(| 
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as  genera,  they  appear  one  after  another  through  the  snooessxve  epodial 
centres,  becoming  multiplied  in  numbers  and  pmect  in  form.  Then  thej 
lessen  in  numbers,  dwindle  in  size,  and  finally  disappear. 

30.  There  is  a  dose  similarity  in  New  York  and  Wales  in  the  incre- 
ment and  decrement  of  Zoophy ta,  Bryozoa,  Echinodermata,  Brachiopoda, 
d^ ;  that  is,  these  fossils  are  numerous  and  few  at  the  same  points  ii  the 
Silurian  scale. 

81.  The  same  genera,  species,  and  amount  of  indinduab  abound  or 
are  few  in  the  countries  just  named.  Brachiopoda,  Crustacea,  Ortho- 
cerata,  are  many ;  Lamellibranchiates  few.  The  extraordinary  opulence 
in  fossils  of  the  Rhenish  Devonian  strata  does  not  obtain  in  New  York. 
In  New  York,  howeyer,  according  to  our  present  list,  the  Lower  Silurian 
stage  is  the  most  fossiliferous ;  in  Wales,  it  is  the  Upper.  Future  di»> 
coveries  may  change  this  condition  of  things. 

82.  A  remarkable  feature  in  the  uppermost  four  groups  of  New  York 
Siluria  (the  Lower  Helderberg)  is  the  substitution  in  them  <^  limestone 
for  the  arenaceous  mud  of  the  Welsh  Ludlows,  their  contemporaries.  It 
has  given  them  a  Wenlock  character.  But  it  is  to  be  remembered  that 
the  Ludlow  and  Wenlock  groups  of  Wales  are  in  dose  fossil  connexion^ 
— 74  out  of  311  spedes  of  organic  remains  being  common  to  both,  or 
very  nearly  one  quarter. 

I  shall  not  proceed  at  present  with  these  inferences  into  the  American 
Devonian  system,  although  there  is  no  want  of  interest  I  may  just  re- 
mark that  many  Silurian  Brachiopoda  and  some  other  molluscs  work 
themselves  up  into  the  Devonian  as  representatives  of  a  common  period* 
They  may  even  be  found  in  the  Carboniferous  system,  as  has  been  proved 
by  D'Archiac  and  De  Vemeuil  to  be  not  uncommonly  the  case  in  Europe. 

The  great  ruling  zoological  principles  of  the  Silurian  system  are  con- 
tinued into  the  Devonian ;  but  in  the  latter  we  have  the  introduction  of 
Vertebrates  in  profuse  variety,  and  of  new  and  complex  types  <^  Inverte- 
brates in  unwonted  abundance,  the  old  forms  dying  out. 

6.  Bepart  of  the  State  Howe  Artesian  Well  at  Columbus,  Ohio;  by 
W.  W.  Mather.  42  pp.,  Svo.,  Columbus,  1859. — The  Artesian  wdl  at 
Columbus  had  reached  a  depth  of  1858  feet  early  in  last  December.  For 
the  first  28  feet  the  material  passed  through  was  sand,  clay  and  gravd ; 
then  15  of  slate  and  14  feet  of  Columbus  limestone  referred  to  the  Devo- 
nian; 115^  feet  Columbus  limestone,  probably  Upper  Silurian;  bdow 
this  277  feet,  the  blue  limestone  of  Cincinnati;  then  187  feet  (or  to  a 
depth  of  764  feet,)  limestone  shales  with  salt  water  at  675  feet ;  then  828 
feet  of  greenish  marley  slates,  probably  equivalent  to  Uie  Utica  slates  of 
New  York.  Prof.  Mather  observes  that  ''  if  the  Cindnnati  or  Blue  lime- 
stone be  the  equivalent  of  the  Trenton  limestone,  Utica  slates  and  Hudson 
river  group,  there  must  be  a  great  depth  of  mud  rock  in  Ohio,  of  which 
no  traces  exist  in  New  York,  Pennsylvania,  or  other  States  around  us," 
and  he  indines  to  regard  the  Blue  limestone  as  Upper  Silurian,  but  with- 
out settling  the  question  by  a  sufScient  appeal  to  facts. 

7.  Synopsis  des  JEchinides  Fossiles  ;  par  £.  Desor.  1  vol.  text^  and 
490  pp.  8vo,  with  1  vol.  of  44  8vo  plates.  '  Paris  and  Wiesbaden,  1858. 
— ^This  work  by  Mr.  Desor,  now  of  Neufchatd,  is  devoted  to  the  fossil 
Echinids,  and  contains  descriptions  of  1415  spedes  of  all  geological 
ages,  with  a  very  large  number  of  fine  figures  on  the  44  crowd^  plates. 
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III.  BOTANY  AlO)  ZOOLOGY. 

1.  British  National  Museums  of  Natural  History, — ^Tho  separation  of 
tbe  Natural  History  collections  at  the  British  Museum  from  the  library 
and  antiquities,  seems  to  be  inevitable  at  no  distant  period.  An  influen- 
tial memorial,  addressed  by  leading  naturalists  to  the  Chancellor  of  the 
Exchequer,  'strongly  recommends  this  separation  to  be  effected  at  the 
present  time ;  and  it  is  thought  that  the  recommendation  will  be  adopted. 
It  is  proposed  to  establish  separate  museums  of  zoology,  botany,  and 
mineralogy,  and  even  to  divide  each  of  these  into  a  typical  or  popular^ 
an  economic,  and  a  scientific  department,  the  two  former  open  always  to 
the  public,  the  latter  to  men  of  science.  The  zoological  and  perhaps  the 
mineralogical  collections  it  is  proposed  to  concentrate  in  some  part  of 
London  or  the  immediate  vicinity,  probably  at  Kensington  Gore ;  the 
botanical  collection  would  of  course  go  to  Kew,  where  the  national  bo- 
tanical garden, — brought  to  a  high  state  of  perfection  under  Sir  "Wm, 
Hooker's  superintendence, — and  a  large  museum  of  economic  botany, 
most  successfully  establbhed  by  him,  already  exist  There  is  likewise  an 
excellent  herbarium,  which  was  some  years  ago  presented  to  the  estab- 
lishment by  Mr.  Bentham.  There  also  is  the  great  herbarium  of  Sir 
Wm.  Hooker,  perhaps  the  largest  in  the  world, — certainly  far  larger  than 
any  other  ever  formed  in  one  life  time,  or  by  a  private  person,  and  the  one 
which  for  the  last  twenty  years  has  contributed  more  than  any  other  to  the 
advancement  of  the  science.  For  almost  20  years  the  Hookerian  herbari  um 
— even  more  than  the  Royal  Gardens — has  made  Kew  the  head-quarters 
of  botany,  rivalling  the  imperial  establishment  on  the  other  side  of  the 
channel,  and  more  useful  as  well  as  more  freely  accessible  to  botanists  from 
every  part  of  the  world  than  the  national  herbaria  at  the  British  Museum. 
As  to  accessibility,  indeed,  no  fault  is  to  be  found  with  the  latter ;  the 
Banksian  and  other  herbaria  of  historical  importance  could  always  be 
consulted  under  proper  regulations.  But  it  must  be  said  that,  with  the 
greatest  botanist  of  the  age  as  their  curator,  these  national  collections  for  a 
quarter  of  a  century  have  not  contributed  to  the  advancement  of  botany 
to  any  thing  like  the  extent  which  the  Hookerian  herbarium,  and  its  do- 
voted,  generous-spirited,  and  disinterested  founder  have  done.  'How  such 
a  vast  herbarium  can  have  been  collected  and  maintained,  in  perfect 
working  order,  by  a  private  individual  of  very  moderate  means,  it  is  not 
easy  to  conceive.  Certainly  it  is  too  large  and  too  important  for  science 
long  to  remain  in  private  hands.  It  must  in  any  case  be  acquired  by  the 
British  Government;  when  this  and  the  Benthamian  herbarium,  with 
adequate  provision  for  their  increase, — supplemented  by  the  Banksian  and 
other  special  collections  now  at  the  British  museum  ^which  should  be  kept 
distinct) — will  form  an  unrivalled  scientific  botanical  museum,        a.  o. 

2.  On  the  Coiling  of  Tendrils  ;  by  Prof.  Gray. — ^As  much  as  twenty 
years  ago,  Mohl  suggested  that  the  coiling  of  tendrils  *  resulted  from  an 
irritability  excited  by  contact.*  In  1850  he  remarked  that  this  view  has 
had  no  particular  approval  to  boast  of,  yet  that  nothing  better  has  been 
put  in  its  place.  And  in  another  paragraph  of  his  admirable  little  treat- 
ise on  the  Vegetable  Cell  (contributed  to  Wagner's  Cyclopaedia  of  Fhys- 
iology),  he  briefly  says :  *  in  my  opinion,  a  dull  irritability  exists  in  the 
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stems  of  twining  plants  and  in  tendrils.'  In  other  words,  he  snggesta 
that  the  phenomenon  is  of  the  same  nature,  and  owns  the  same  cause 
(whatever  that  may  be)  as  the  dosing  of  the  leaves  of  the  SensitiYe-plaDt 
at  the  touch,  and  a  variefy  of  similar  movementB  observed  in  plants. 
The  object  of  this  note  is  to  remark  that  the  correctness  of  this  view  may 
be  readily  demonstrated. 

For  the  tendrils  in  several  common  plants  will  coil  up  more  or  less 
promptly  after  being  touched,  or  brought  with  a  slight  force  into  contact 
with  a  forei^  bo^,  and  in  some  plants  the  movement  of  coiling  is 
rajpid  enough  to  be  directly  seen  bv  the  eye ;  indeed,  is  consideri3)lT 
quicker  than  is  Deedfnl  for  being  visible,  ioid,  to  complete  the  parallel, 
as  the  leaves  of  the  Sensitive-plant,  and  the  like,  after  closing  by  irrita- 
tion, resume  after  a  while  their  ordinary  expanded  position,  so  the  ten- 
drils, in  two  species  of  the  Cucurhitacem^  or  Squash  £Eunily,  experimented 
upon,  after  coiling  in  consequence  of  a  touch,  will  uncoil  into  a  straight 
position  in  the  coarse  of  an  hour ;  then  they  will  coil  up  at  a  second 
touch,  often  more  qnickly  than  before ;  and  this  may  be  repeated  three 
or  four  times  in  the  course  of  six  or  seven  hours. 

My  cursory  observations  have  been  principally  made  upon  the  Bur- 
Cucumber  (Sicyoi  angulattui).  To  see  the  movement  well,  fuU-growii 
and  outstretched  tendrils,  which  have  not  reached  any  support,  should  be 
selected,  and  a  warm  day ;  11^  Fahr.  is  hi^h  enough. 

A  tendril  which  was  straight,  except  a  slight  hook  at  the  tip,  on  being 
gently  touched  once  or  twice  with  a  piece  of  wood  on  the  upper  side, 
coiled  at  the  end  into  2^-3  turns  within  a  minute  and  a  halt  The  mo- 
tion began  after  an  interval  of  several  seconds,  and  fully  half  of  the  coil- 
ing was  quick  enough  to  be  very  distinctly  seen.  Aii;er  a  little  more 
than  an  hour  had  elapsed,  it  was  found  to  be  straight  a^ain.  The  con- 
tact was  repeated,  timing  the  result  by  the  second-hand  of  a  watch.  The 
coiling  beg^  within  four  seconds,  and  made  one  circle  and  a  quarts  in 
about  four  seconds.  It  had  straightened  again  in  an  hour  and  five  min- 
utes (perhaps  sooner,  but  it  was  then  observed) ;  and  it  coiled  the  third 
time  on  being  touched  rather  firmlv,  but  not  so  quickly  as  before,  viz.  1^ 
turns  in  half  a  minute.  I  have  mdications  of  the  same  movement  in 
the  tendrils  of  the  grape-vine ;  but  a  favorable  dav  has  not  occurred  for 
the  experiment  since  my  attention  was  accidentally  directed  to  the  sub- 
ject. I  have  reason  to  think  that  the  movement  is  caused  by  a  contrac- 
tion of  the  cells  on  the  concave  side  of  the  coil,  but  I  have  not  had  an 
opportunity  for  making  a  decisive  experiment. — Extr.from  Proceedinge 
of  the  American  Academy  of  Arts  ana  Sciences^  vol.  iv,  p.  08,  Aug.  1 858. 

8.  An  Essay  on  the  Tape  Worms  of  Man,  giving  a  full  account  of  their 
Nature,  Organization,  and  embxyonic  development,  the  pathological  symp- 
toms th^  produce,  and  the  remedies  which  have  proved  successful  m 
modem  practice,  by  D.  F.  Wbinland,  PhJ)., — to  which  is  added  an 
Appendix  containing  a  catalogue  of  all  species  of  Helminths  hitherto 
found  in  man.  94  pp.,  8vo.  ilTustrated  with  original  wood  cuts.  Cam- 
bridge, Mass.,  1858.  Metcalf  is  Co. — Dr.  Weinland  is  high  authority  on 
all  subjects  connected  with  Intestinal  worms,  and  especially  the  species  that 
infest  man,  of  which  32  are  now  known.  This  pamphlet  is  valuable 
both  patholpgicallj  and  xoologicaUy.    Nothing  in  the  whole  range  of 


Digitized  by  VjOOQ IC 


Baiany  and  Zoohgy.  S70 

nimal  life  is  more  strange  tlkan  the  history  of  the  tapeworm,  and  as  the 
&ct8  haTe  not  been  in  this  Journid,  we  dte  a  few  paragraphs  on  the 
snlject 

^Eyerj  buteher  is  acquainted  with  the  disease  in  the  mnsdes  of  the 
domesticated  hog,  denominated  *  measles,*  and  calls  the  flesh  of  such  a 
hoe  'measly  pou/  It  has  long  been  known  that  those  pea-like  whitish 
globides  (measles)  contain  a  curious  animal,  namely,  the  perfect  head 
and  neck  of  a  tapeworm,  ending  howeyer,  not  m  the  long,  jointed  body 
of  the  regular  tapeworm,  but  in  a  water-bladder.  No  traoes  of  repro^ 
duotive  organs  are  to  be  seen.  Such  measles  are  found  not  only  in  the 
hog,  but  also  in  other  animals,  where  they  are  better  known  under  the 
name  of  Hydatids.  For  example,  they  are  very  often  met  with  in  the 
liver  of  rats  and  mice ;  in  the  mesentery  of  the  hare ;  and  eren,  though 
more  rarely,  in  the  muscles  of  man ;  and  those  of  the  latter  have  turned 
out  to  be  of  the  same  species  {Cysticeretu  CeUulosiB^  Ruddphi)  as  those 
found  in  the  hog.  All  the  different  species  of  this  sort  of  hydatids  are 
known  in  science  under  the  generic  name  of  CysHeertus.  * 

Again,  other  hydatids,  varying  from  the  siae  of  a  pea  to  a  diameter  of 
several  inches,  are  occasionslly  found  in  the  lungs,  the  liver,  and  other 
orgBXiB  of  man,  but  more  firequently  in  the  liver  and  lungs  of  our  domes- 
ticated Ruminants,  such  as  oxen,  sheep,  and  goats.  These  hydatids  are 
roundish  bladders  of  a  milky-white  color,  containing  a  watery  fluid,  in 
which  swim  many  whitish  granules ;  each  of  these  granules  is,  as  a  good 
leoa  will  show,  a  well-developed  head  and  neck  of  a  Taenia,  iov^rted  into 
a  little  bag.  This  kind  of  hydatid,  also,  has  been  considerea  as  a  dis- 
tinct genus  of  intestinal  worms,  and  called  Echinoeoocus. 

Again,  a  disease  frequently  occurs  in  the  brain  of  sheep,  producing 
vertigo  (German,  Dreker^  French,  taumis).    This  was  ascertained,  years 

X,  to  DC  caused  by  another  sort  of  hydatid,  appearing  as  a  bladder, 
n  of  several  inches  in  diameter ;  and,  as  in  Cysticercus  and  Echino- 
ooccus,  filled  with  a  watery  fluid.  On  the  outside  of  these  bladders  are 
attached  a  number  (often  hundreds)  of  tapeworm  heads,  all  retractile  into 
the  inside  of  the  bladder  by  inversion  like  the  finger  of  a  glove.  This 
hydatid  was  considered  by  zoologists  as  a  third  genus,  called  Comurui. 

These  three  genera,  CysUcercuSy  Edwnccoceus^  and  Ccsnurus^  formed 
untU  rec^%  an  order  in  the  class  of  intestinal  worms,  called  Cystica 
(Bladder  worms,  or  Vesicular  Worms).  But  we  now  know  that  all  cf 
this  group  am  merely  larves  of  tapeworms^  and  that  the  whole  order  ci 
Cystica^  beinff  composed  of  larves  of  Oestoidea^  must  therefore  be  dropped 
from  our  zooK)giciu  system. 

This  important  discovery  was  made  as  follows.  Ephraim  Odtze,  a 
German  clereyman  and  naturalist  of  the  last  century,  had  noticed  a  sin- 
gttlar  similarity  between  the  heads  of  some  Oysticerci  and  those  oi  some 
tapeworms.  He  had  particularly  noticed  this  similarity  between  the 
tapeworm  of  the  cat  (Tcenia  crassicollis^  and  the  Cysticercus  which  is 
found  in  the  liver  of  tne  rat  and  mouse  (Cysticercw  fasciolaris),  0.  T. 
Ton  Siebold,  the  most  noted  helmintholoffist  now  living,  had  observed  the 
same  thing,  and  in  1848  had  afaready  afiuded  to  the  possibility  that  all 
these  Cystica  might  be  nothing  but  undeveloped  or  larval  tapeworms. 
hk  his  sjTstem,  however,  he  still  recognized  the  Cystica  as  a  distmct  order 
of  Helminths. 
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In  the  jear  1851,  F.  E&chenmeister  first  proved  by  ezperimeDt  that  a 
certain  hydatid  when  brought  into  a  suitable  place,  is  developed  into  a 
tapeworm.  He  fed  a  dog  with  the  hydatids  {Ct/$ticercus  pisiformis) 
found  in  the  mesentery  of  the  hare,  and  on  dissecting  the  dog,  after  a 
number  of  weeks,  found  these  Ct/sticerci  alive  in  the  small  intestine. 
They  had^  however^  lost  their  tail-bladder^  and  the  neck  had  begun  to 
form  the  joints  of  a  true  tapeworm^  which  worm  had  been  loag  well 
known  as  Tamia  serrata,  and  as  common  in  the  dog.  Now,  one  dis- 
covery followed  another.  Governments,  scientific  institutions,  and  wealthy 
farmers  furnished  the  money  and  animals  to  carry  on  the  experiments  on 
a  large  scale.  Siebold  fed  a  dog  with  the  JSchinococeus  of  the  ox,  and 
thus  raised  the  Tcenia  Echinococcus^  Siebold.  It  was  also  found  in  the 
same  way  that  the  Coenurus  from  the  brain  of  sheep  is  the  larve  of 
another  Tcenia  of  the  dog,  Tcenia  Coenurus^  Siebold. 

Now  the  question,  whence  does  man  get  his  tapeworm  ?  was  ready  to 
be  answered.  It  had  been  observed  that  the  hydatids  of  the  hog,  cooh 
TOonly  called  "  measles"  (in  the  zoological  system,  Cysticercus  Celluloses^) 
have  exactly  the  same  head  as  the  common  tapeworm  of  man  {Tcenia 
Solium,  L.) ;  and  after  the  experiments  mentioned  above,  in  relation  to 
the  different  tapeworms  of  dogs,  a  doubt  could  hardly  exist  that  Cysti- 
cercus Celluloses  of  the  hoy  was  tlie  larve  of  the  common  human  tapewjrm 
{Tcenia  Solium).  K&chenmeister,  who  wished  to  make  sure  of  the  fact, 
made  the  experiment  upon  a  criminal  who  was  soon  to  be  executed,  and, 
as  was  to  be  expected,  with  perfect  success.  Measles  taken  from  fresh 
pork,  and  put  into  sausages  which  the  criminal  ate  raw,  at  certain  inter- 
vals before  his  death,  were  found  again,  in  the  post-mortem  examination, 
as  tapeworms  in  his  intestine,  and  in  different  stages  of  development, 
according  to  the  intervals  in  which  the  measles  had  been  taken. 

Thus  it  became  clear,  that  all  hydatids  are  tapeworm  larves,  which, 
when  swallowed  with  the  animal,  or  a  portion  of  it,  in  which  they  live, 
by  another  animal,  develop  in  the  intestine  of  the  latter.  *  •  *  * 

Now  the  opportunity  for  experiments  was  again  open  in  another  direc- 
tion. If  the  tapeworm  embryo  developed  its  scolex  or  head  by  interior 
budding,  it  was  likely  that  those  animals  having  hydatids  got  them  by  eat- 
ing the  effgs  of  the  species  of  tapeworm  to  which  those  hydatids  belonged. 
And  this  has  been  proved  by  experiment  Goats  fed  with  eggs  of  the 
Tcenia  Echinococcus  got  the  Echinococcus ;  sheep  fed  with  the  eggs  of 
Tcenia  Ccenurus,  got  the  CoBuurus  in  their  brain ;  healthy  young  hogs  fed 
with  the  eggs  of  the  human  tapeworm  got  the  measles,  Eiichenmeister, 
Siebold,  Van  Beneden,  Gurlt,  Luschka,  Wagener,  Leuckart,  Eschricht, 
and  others,  have  the  merit  of  tracing  this  interesting  development  From 
their  further  investigation,  it  became  moreover  evident,  that  the  Ccenurus 
also,  with  its  many  heads,  originated  from  one  embryo,  which,  enlarging 
greatly,  throws  out  as  buds  from  its  interior,  not  one,  but  many  scolices ; 
moreover,  that  the  process  is  also  exactly  the  same  in  Echinococcus,  ex- 
cept that  in  this  hydatid  the  scolices  free  themselves  after  a  while  from 
the  internal  walls  of  the  bladder,  and  thus  swim  in  the  fluid  contained  in 
the  bladder,  the  latter  itself  being  simply  the  enlarged  embryo. 

But  the  zeal  of  these  investigators  did  not  rest  here.  If  Hiq  sheep 
gets  by  chance  the  eggs  of  the  Tcenia  Ccenurus  of  the  dog  into  its  stom- 
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ach,  how  do  the  embryos  hatching  firom  those  eggs  reach  a  suitable  place 
for  their  development  into  hydatids,  which  place  is,  in  the  sheep,  the 
brain  t  It  had  been  erroneously  assumed  mat  they  bored  with  their 
spines  recta  via  from  the  stomach  through  all  the  tissues  and  organs  until 
they  reached  the  brain.  Accordingly,  in  the  hog,  the  embryos  of  the 
Taenia  would  have  to  go  from  the  stomach  into  the  muscles ;  in  the  rat, 
into  the  liver ;  and  in  the  ox,  into  the  lungs ;  for  it  is  only  in  these  par- 
ticular organs  that  these  hydatids  are  found. 

R.  Leuckart,  however,  discovered  the  way  in  which  the  embryos  actu- 
ally reach  their  destined  resting  places.  On  feeding  rabbits  with  the  eggs 
of  Toenia  serrata,  he  found  that,  some  hours  after  the  feeding,  the  egg- 
shells were  already  dissolved  into  prismatic  granules  by  the  juices  of  the 
Mtomach,  and  the  embryos  set  free.  But  on  putting  the  eggs  immediately 
in  the  intestine  (through  an  artifical  opening,)  they  were  not  hatched,  it 
was  clear,  therefore,  that  only  the  gastric  juice  could  hatch  the  embryos ; 
and  this  accounts  at  once  for  the  strange  fact,  that  the  embryo  never 
hatches  in  the  intestine  of  the  animal  where  the  tapeworm  itself  lives. 
Moreover,  he  found  that  they  do  not  pass  from  the  stomach  into  the 
intestine,  and  hence,  as  had  been  supposed,  through  the  bile-ducts  into 
the  liver,  but  that  Uiey  pierce  the  blood-vessels,  and  thtis  come  into  the 
circulation.  He  even,  after  a  long  search,  found  four  perfect  embryos  in 
the  blood  taken  from  the  vena  portce.  It  is  by  the  blood  that  the  emhryot 
of  tapeworms  are  carried  to  the  organs  in  which  they  develop  into  hyda- 
tids. It  now  at  once  became  obvious  how  easily  th^y  reach  the  muscles, 
the  brain,  the  lungs,  etc.  But  it  is  to  be  supposed  that  only  those  which 
reach  the  destin^  organ  will  develop  themseves,  while  the  rest,  which 
are  carried  to  other  organs,  must  perish." 

The  subject  is  continued  with  a  full  description  of  the  common  tape- 
worm and  of  other  species.  The  extreme  length  is  stated  by  Diesing  at 
twenty-four  feet 

4.  Depth  of  Molluscs  of  Peconic  and  Gardiner's  Bays^  Long  Island^ 
N.  T. ;  by  Sanderson  Smith.    (Communicated  for  this  Journal.) 


Name. 

Depth. 

Remarks. 

♦Loligo  illecebrosa,* 

Large  and  abundant 

Ranella  caudata. 

—  tolOfl 

Moderately  abundant 

Pyrula  caualiculata, 

Abundant 

Pyrula  carica,                        ^ 
*ftuccinum  plicosum, 
♦Nassa  obsoleta, 

uw.tolOf. 

(( 

H.w.tolOf. 

Large  and  abundant 

Littoral. 

Very  abundant 

♦Nassa  trivittata, 

2  f.  to  10  f. 

Abundant 

♦Columbella  avara. 

uw.tolOf. 

Moderately  abundant 

*Columbel]a  Gouldiana, 

Rare. 

Columbella  lunata. 

L.w.tolOf. 

Mod.  abundant 

Pleurotoma  cerinum,* 

Rare. 

Pleurotoma  plicatum, 

2f. 

Not  so  rare  as  preceding. 

*Natica  hcros. 

10  f. 

Rare  and  small. 

♦Natica  duplicata. 

10  f. 

((        a        u 

♦Natica  triseriata, 

2  £  to  10  f. 

Mod.  abundant 

l^atica  pusiila,* 

One  dead  specimen. 
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Names. 


Deptk 


♦Natica  immaculata, 

One  dead  specimen. 

Eulima  subangulata,* 

Rare. 

Chemnitzia  producta,* 

M 

^Ghemnitzia  fbsca, 

U 

♦Chemnitzia  seminuda, 

2f. 

Only  once  found,  nuuieiov* 
Moderatdy  abmidant 

Chemnitzia  trifida, 

Low  water. 

♦Chemnitzia  bisuturalis,* 

Low  water. 

Rare. 

♦Chemnitzia  intemipta, 

4  or  fi  f. 

M 

Scalaria  clathrus,^ 

One  dead  speoimeo. 

Scalaria  lineata,^ 

u        u           a 

Cerithium  Saji, 

L.  w.  to  2  f. 

Extremely  abimdaiit 

Cerithium  nijCTOcinctum,^ 
♦Cerithium  Greenii,^ 

L.W.tolOf. 

Rare. 

L.  w.  to  2  t 

u 

Cerithiopsis  Emersonii,^ 

4  f.  to  10  f. 

Moderatetr  abundant* 

Cerithiopsis  terebellum,^ 

4  f.  to  10  f. 

«                          M 

Caecum  pulchellum  f  ♦ 

htaadatlOf. 

Abundant. 

Vermetus  radicula,^ 

♦Littorina  rudis, 

Littoral 

Very  abtmdaat 

♦Littorina  littorah'fl  Tanimal  whiteV 
Littorina        **       (animal  Wack), 

Littoral. 

Abundant 

Littoral. 

u 

♦Lacuna  vincta, 

Low  water. 

Moderately  abundantr 

«♦           "        var.  fusca, 

a          u 

u                       « 

♦Rissoa  minuta, 

Low  water. 

Extremely  abundant. 
One  dead  specimen. 

Skenea?  n.  s.^ 

♦Calyptrea  striata, 

u        u           u 

♦Crepidula  fomicata, 

H.w.tolOfl 

Very  abimdant 

♦Crepidula  convexa, 

L-w.tolOf. 

Abundant. 

♦Crepidula  unguifomus, 

L.W.tolOf. 

tt 

♦Tectura  testudinalis, 

Low  water. 

Moderately  abund«xtr 

Chiton  apiculatus, 

4  f.  to  10  £ 

tt               tt 

♦Melampus  comeus, 

Littoral. 

Actseon  punctoetnatus, 

Rare; 

♦Bulla  solitaria, 

tt 

♦Bulla  canaliculata, 

2£ 

Not  so  rare  as  prece&q;; 

JMiBy  n.  8.  ? 

Low  water. 

One  specimen. 

Ostrea  borealis, 

Rare. 

♦Anomia  ephippium, 

H.w.tolO£ 

Very  abundant  and  large. 

^    vara,  electrica  and  squamula. 

♦Anomia  aculeata,^ 

Rare. 

♦Pecten  irradians, 

L.w.iaSor4£ 

Extremdy  abmidant 

♦Mytilus  edulis, 

Littoral. 

♦Mytilua  modiolw^ 

—  tolOf. 

Abundant 

♦Mytilus  plicatulus, 

Littoral. 

tt 

Area  transTersa, 

8  £  to  10  £ 

tt 

Arcapexata, 

Rare. 

♦Nucula  proxima,^ 

2  £  to  10  £ 

♦Leda  limatula,^ 

2  £  to  8  £ 

Rare. 

♦Leda  sapotiUa,^ 

8£ 

tt 

♦Solemya  velum, 

4  £  to  10  £ 

tt 
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Remarks. 
A  fragment 
Abundant  and  large. 
One  valve. 

Dead  specimens  abundant. 
Moderately  abundant 
One  valve. 
Very  abundant 
Rare. 


2lU>Bt 

10  t       Rare  and  small. 


One  valve. 
Moderately  abundant 


it 
u 


Kamei.  Depth. 

*8olemya  borealis,* 

Cardium  M<Mrtoni,  II.  w.  to  1  £ 

^Cardium  pinnulatum  I 
Astarte  maotracea,* 
^Venua  mercenaria, 
*Cytherea  convexa, 

*VeBU8  gemma,  1  —  to  2  f. 

Petri<x>la  dactylus, 
*Petrioola  pholadiformki 
*Mactra  lateralis, 
*Maotra  solidiasima, 
^Eellia  planulata, 
^Montacuta  devata,* 

*Tellina  agilis  <St),  2  fl  to  6  £ 

Tellina  tenta,*  —  to  6  f. 

*Tellina  fusoa,  —  to  4  f. 

Cumingia  tellhioides,* 
^Solenensis, 
Solecurtus  bidens,* 

*Mya  arenaria,  [ittond. 

Corbula  eontracta, 

^Anatiaa  papyracea,  3  t 

*Cochlodesma  leanum,  S  t 

*Lyonsia  hyalina,  —  to  6  £ 

♦Thrada  Conradi  * 

^Pandora  trilineata,  3  £.  to  6  f. 

*Sazicava  distorta, 

Turdo,  Theca,  Ascidia,  a  Cynthia,  a  Molgula,  two  or  three  Aplysise,  and 
six  or  seven  Botrylli  and  Polyclina. 

Becapittdation. — One  Oephalopod,  forty-three  Prosibranchs,  one  Pul- 
monifer,  three  Tectibranchs,  one  Nudibranch,  forty-one  Lamellibranchs, 
and  fifteen  Tunicates,  altogether  one  hundred  and  five  marine  species. 
Besides  these,  ^Astarte  castanea,  *(>||rprina  islandica,*  ^Mesodesma  arc- 
tatom,  ^Purpura  lapillus,  and  ^Buccmum  undatum,  occur  on  the  Sound 
and  about  Montauk  Point,  making  a  total  of  one  hundred  and  ten  spe- 
cies  for  the  eastern  end  of  Long  Idand.  Twenty-nine  of  these  (marked 
with  a  *  after  them)  excluding  the  Tunicata,  are  additional  to  those 
stated  by  Dekay  to  occur  in  the  waters  of  the  State,  though  many  of 
them  are  surmised  by  him  to  exist  there.  I  have  no  access  to  a  library, 
to  determine  how  many  have  since  been  described  as  coming  from  them. 
Including  the  Tunicata,  the  number  would  rise  to  forty-three  or  forty-four. 
Bixtv-two  species  (marked  with  a  *  before  them),  or  sixty-five  per  cent, 
(exduding  the  Tunicata,)  pass  Cape  Cod.  Only  twenty-nine  other  spe- 
cies are  stated  by  Mr.  Stimpson,  in  nis  ^  Shells  of  New  England,^  to  pass 
the  Cape,  so  that  68*1  per  cent  of  the  whole  number  occur  here ;  and  a 
little  dredging  about  Montauk  would  probably  discover  nearly  all  the 
others. 


Kot  very  abundant 

Rare. 

Very  abundant 

Abundant 

Two  specimens. 

Rare. 

Moderately  abundant 

A  few  odd  valves. 

Rare. 
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IV.  ASTRONOMY. 

1.  Ftfly-fourth  and  ffty-fifth  A8tei*oid$, — The  asteroid  discovered  Sept 
10,  1858,  by  M.  Goldschmidt  at  Paris,  has  been  Darned  Alexandra^  and 
is  numbered  as  the  fifty-fourth  of  the  series.  The  asteroid  discovered  on 
the  same  night,  by  Mr.  George  Searle  at  Albany,  N.  Y.,  has  been  named 
Pandora,  and  is  numbered  the  fifly -fifth, 

2.  Another  Asteroid, — In  1857,  Mr.  E.  Schubert  of  Washington,  un- 
dertook a  series  of  observations  of  the  asteroid  Daphne,  On  computing 
his  observations  he  was  surprised  to  discover  that  he  had  not  found 
Daphne  but  had  observed  for  it  a  new  asteroid  in  the  neighborhood. 
He  has  computed  its  elements,  and  it  is  to  be  hoped  that  the  body  will 
be  redctected. 

3.  Review  of  Gilliis's  Astronomical  Observations  in  Chili*  (from 
Gould's  Astronomical  Journal,  1868,  p.  168). — ^This  volume,  though  bear- 
ing the  date  of  the  year  in  which  the  observations  were  printed,  has  only 
been  issued  a  few  weeks.  It  contains  3*32  pages  of  observations  of  Mars 
and  Venus  during  two  oppositions  of  the  former  and  inferior  conjunctions 
of  the  latter,  made  at  Santiago  by  Lieut  Gilliss  or  under  his  superintend- 
ence. These  series  comprise  both  micrometric  comparisons  with  the  equa- 
torial, and  absolute  determinations  with  the  meridian  circle.  These  are 
followed  by  60  pages  from  the  Washington  Observatory,  containing  a  de- 
scription of  the  equatorial  and  a  scries  of  micrometric  observations  by 
Mr.  Ferguson  of  each  of  the  four  oppositions  or  conjunctions.  A  portion 
contributed  by  Mr.  Bond  of  the  Cambridge  Observatory  contains  43 
pages  of  observations  of  Mars  during  the  opposition  of  1840-50,  chiefly 
micrometric  determinations  of  right- ascension.  Finally,  Mr.  Maclear,  of 
the  Royal  Observatory  at  the  Cape  of  Good  Hope,  has  furnished  an  ex- 
tensive series  of  micrometer-comparisons  with  the  preselected  stars,  dur- 
ing the  first  opposition  of  Mars, 

These  402  pages  of  observations  and  accompanying  remarks  are  pre- 
ceded by  introductory  remarks  upbn  tlie  origin  and  operations  of  the  ex- 
pedition, with  a  description  of  the  instruments  and  method  of  observation 
employed,  by  Lieut.  Gilliss ;  and  by  a  detailed  discussion  of  the  entire 
mass  of  observations  by  the  editor  of  this  Journal.  This  discussion  occu- 
pies 264  pages. 

The  plan  of  the  expedition  contemplated  micrometric  comparisons  of 
the  limbs  of  the  planets,  with  stars  previously  selected  by  Lieut  Gilliss 
for  the  purpose,  simultaneously  made  m  the  northern  and  southern  hemi- 
spheres; but  the  extremely  small  number  of  northern  observations  pre- 
cluded all  hope  of  attaining  any  valuable  addition  to  our  knowledge  of 
the  Solar  Parallax  by  this  method. 

In  the  earnest  desire  that  so  extended  and  costly  a  series  of  careful 
observations  should  not  prove  futile  for  the  attainment  of  the  desired  end, 
a  method  of  discussion  has  been  employed,  which,  though  entailing  an 
inordinate  amount  of  toil,  seemed  to  afibrd  the  only  adequate  means  of 
rendering  the  observations  serviceable  for  the  fulfilment  of  their  design. 
The  method  may  be  briefly  described. 

*  The  IT.  8.  AstroDomical  Expedition  to  the  Southern  Hemisphere,  during  the 
Tears  1849-52.  Vol  III :  Observations  to  determine  the  Solar  Parallax^  by  JUeat 
J.  M.  Gilliss,  LL.D.,  Superintendent.    Washington,  1866.   4to. 
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A  catalogue  of  the  coroparison-stars  haviDg  been  prepared,  their  de- 
clinations were  obtained  from  a  thorough  examination  of  all  the  available 
sources,  and  from  the  combination  hy  weights  of  the  positions  as  given 
by  the  several  authorities.  Regard  being  had  to  the  existence  of  any 
possible  proper  motion,  the  positions  obtained  were  referred  to  the  mean 
equinox  of  the  beginning  of  the  year  in  which  the  comparisons  were 
made,  and  a  final  list  of  comparison-stars  thus  constructed,  containing 
not  only  the  declinations  of  each  star,  but  the  relative  value  of  the  de> 
termination. 

The  complete  reduction  of  all  the  observations  was  then  repeated,  and 
the  several  comparisons  with  each  star  consolidated  with  care  into  a  single 
observati<xi,  of  which  the  weight  was  determined,  and  which  wm  sub- 
sequently treated  like  an  absolute  determination  of  place,  and  even  com- 
bined with  meridian  observations.  Each  of  the  four  series  (viz.  the  two 
i/ar«-oppositions  and  the  Fenu^-conjunctions)  was  treated  independently, 
and  the  error  of  the  ephemeris  considered  as  of  the  form  a;+Ty+»'«> 
t  denoting  the  time  from  a  medial  epoch.  Four  other  unknown  quanti- 
ties were  introduced, — two  of  these  relating  to  the  apparent  semidiame- 
ter,  one  depending  on  the  micrometer  employed,  and  the  last  being  the 
correction  to  Encke's  determination  of  the  mean  solar  parallax.  The 
observations  at  each  place  have  been  independently  discussed,  and  the 
several  groups  finally  combined  in  series  of  approximate  solutions  by 
least  squares. 

The  sequel  indicates  that  the  results  afforded  by  the  series  of  observa- 
tions of  MarSf  during  the  opposition  of  1849-50,  so  far  surpass  any  of 
the  others  in  precision  and  trustworthiness,  that  these,  taken  alone^ 
promise  a  closer  approach  to  the  desired  values  than  when  combined  with 
the  three  other  series. 

The  resultant  determinations  of  the  whole  discussion  are  as  follows : 

//  //  // 

Semidiameter  of  Mars    =  4*6639  + 1*9681  =  6*63 
"  "   Venus   =  8-6625  — 0-31 18  =  8-35 

Mean  Solar  Parallax        =  8-5712  -  0-0762  =:  8-4950 

The  great  increase  of  the  previously  assumed  semidiameter  of  Mars  is 
very  striking.  It  has  prov^  impracticable  in  most  cases  to  free  the 
semidiameter  from  the  possible  influence  of  an  irradiation  dependent  on 
the  observer  or  on  the  telescope.  The  adopted  value  depends  on  the 
Washington  and  Santiago  obsiervations  only.  The  necessity  of  some 
increase  to  the  previously  adopted  value  is  indicated  by  six  series  of  ob- 
servations ;  being  all  made,  during  the  first  opposition,  with  the  excep- 
tion of  the  Cape  of  Good  Hope  series. 

The  propriety  of  a  small  diminution  of  the  adopted  diameter  of  Venus 
seems  also  to  be  distinctiy  and  strongly  pointed  out. 

Upon  the  resultant  value  of  the  paiiEdlax  I  am  not  inclined  to  plaCe 
any  great  stress,  but  cannot  refrain  from  expressing  the  decided  convic- 
tion that  the  value  obtained  by  Encke  from  the  transits  of  Venus  in  1761 
and  1769  may  be  improved  by  a  slight  decrease;  and  am  inclined  to 
regard  the  value  8''*5000  as  being  in  all  probability  quite  near  the  truth, 
and  that  this  value  may  be  advantageously  adopted.  o. 

tBOOMD  SKRIBQ,  Vol  XXVn,  No.  80.-1URCH,  1899. 
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V*    MISCELLANEOUS  SCIENTIFIC  INTELLIGENCE. 

1.  Mountains  of  North  Oarclina  and  Tetmestee;  by  S.  B.  Bucklst. 

J'ComiDtiDicated  for  this  Jounial)^— During  the  summer  of  1836,  Pro- 
essor  Elisha  Mitchell  of  Chapel  Bill  Univenity,  North  Carolina,  meas- 
ured the  highest  point  of  the  Black  Mountain  in  that  State,  and 
announced  its  heignt  to  be  6476  feet.  His  stationary  barometer  was 
at  MorgantOD,  which  he  estimated  to  be  068  feet  above  the  sea.  The 
late  railroad  surveys  show  that  the  Morganton  depot  is  1169  feet  high ; 
making  the  place  where  Dr.  Mitchell's  stationary  barometer  hung,  1200 
feet  above  the  level  of  the  sea.  Hence  the  height  of  Mount  Mitchell — 
the  name  which  has  justly  been  given  to  the  highest  part  of  the 
Black  Mountain — according  to  tho  indications  given  by  Prof.  Mitchell's 
barometer  in  1835,  is  6708  feet  This  measurement  of  1835  was  first 
published  in  the  Raleigh  Register,  and  again  in  Silliman's  Journal  in 
1839,  with  some  additional  remarks  by  Dr.  M.,  in  which  he  alludes  to 
the  great  apparent  height  of  the  mountains  in  Haywood  county,  and 
also  to  the  highest  in  the  Great  Smoky  Range.  The  Highland  Messen- 
ger, published  at  Asheville,  near  th-^  Black  Mountain,  in  1840  when  allud* 
mg  to  Dr.  M.'s  measurement  of  it,  says:  "we  are  perfectly  willing  to 
concede  the  name  of  Mount  Mitchell  to  that  particular  point  of  the  Black 
Mountain  which  Prof.  Mitchell,  after  a  degree  of  labor  and  expense^ 
which  none  other  than  a  genuine  devotee  of  science  would  have  incurred, 
demonstrated  to  be  the  most  elevated  point  of  measured  land  east  of  the 
Rocky  Mountains.  We  say  measured  land,  because  we  have  long  be- 
lieved, and  still  believe  that  there  is  one,  if  not  two  points,  in  the  same 
range  of  mountains  higher  than  that  measured  by  Prof.  Mitchell,  from 
forty  to  sixty  miles  west  of  the  Black  Mountains."  This  is  from  an 
editorial  by  the  Rev.  D.  R.  McEIally,  D.D.,  now  editor  of  the  Christian 
Advocate  at  St  Louis,  Missouri.  We  have  quoted  it,  because  his  higher 
points  are  probably  the  two  highest  which  we  have  recently  measured  in 
the  Smoky  Range,  about  sixty^  miles  nearly  west  of  the  Black  Mountains. 

In  the  Transactions  of  the  Smithsonian  Institution  for  1855,  is  Mr. 
Clingman's  account  of  the  Black  Mountain,  the  highest  point  of  whidi 
he  estimates  to  be  6941  feet,  which  is  233  feet  higher  than  Pro^ 
Mitchell's  corrected  height  of  the  same  point  Profl  Turner  the  engineer 
bas  since  found  its  hei^t  to  be  6711  feet,  and  in  1856  Prof.  Guyot  by  a 
aeries  of  barometrical  observations,  ascertained  it  to  be  6701  feet  high. 
There  is  little  discrepancy  between  the  measurements  of  Professora 
Mitchell,  Turner  and  Guyot,  and  hence  there  can  be  little  doubt  that  Mr. 
Clingman's  estimated  height  of  the  Black  Mountain,  as  first  given  in 
the  Smithsonian  Transactions,  and  now  in  Colton's  new  atlas  of  the 
World,  and  also  in  Lippincott's  Gazetteer,  is  at  least  230  feet  above  its 
true  height 

Prof.  Mitchell  in  1838  and  1844  again  visited  the  Carolina  mountains, 
at  which  time  his  stationary  barometer  was  at  Asheville.  The  following 
measurements,  then  madci  are  taken  from  a  letter  of  his,  published  in  an 
AshavillA  newspapeL 
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"Asberflle,    2200feet 

French  Brokd  river  at  Aabeyille,  1977 

Lower  Ford  of  PigeoD, 8475 

Wayneeville, 2722 

Head  of  SootCs  Creek, 8240 

TndEaseige  Ford, 1927 

Oolly  Wbee  Gap, 8897 

Blue  Ridge  bead  of  Tuckaaeige,  8795 
OoL  Zaduirj's  Caahiers  TaUej,  8824 

It  should  be  remembered  that  these  measurements  were  also  made  pre* 
Tious  to  the  railroad  surveys,  by  which  it  is  now  known  tbat  the  height 
of  AsheviUe  near  the  court  house  is  2260  feet 

For  the  convenience  of  future  observers  we  eive  below,  Trot  Ghiyot's 
measurements  in  1856,  in  and  around  the  Black  Mountains,  the  three  last 
excepted. 


AboretbttM. 

ChimneyTop,  4488feet 

*  "  above  Zacfaary's,  1109    * 

Biimivaie, 2768    •• 

Top  of  Black  Mountain,....  6772    * 

Moi^gantoD, 1081    " 

TaUeBock, 8584    « 

GraDd£ftther, 5719    « 

Roane, 6187    «" 


Above  the  fM. 

Terminus  of  carriage  road  up  ) 
Rack  Mt  to  Wm.  Patton^s  '8244   «* 

Mk  House, ) 

PotatoeTop, 6889    " 

MitcbeU'8  Peak, 6577    " 

Mount  Oibbes, 6586    ** 

-     Haulback, 6401    * 

SaDdoiPeak, 6612    *< 

GbttaUPeak, 6595 

Bocky  TraU  Peak, 6486 

Deer  Mountain, 6216 


Abor«  t&t  tet. 
Bowlen's  Pyramid  at  north  K^.k  j.. 

end  of  the  Black ^6845  feet 

Wm.  Patten's  Mt.  House, ....  5248    ** 

Mt.MitcheU.**  highest," 6701    « 

Guyot'sPeak, 66ei   « 

HalryBear, 6597    " 

Junction  of  CattaU  Fork  and  )  ogo^   « 

Caney  river,  ...  1 J 

Bumsville  court  house  square,  [  oqi  a   « 

near  PenUintfs  Hotel, f  ****• 

MountPisgah, 5760   *« 

RoaneMt, 6818   •• 

Qrand&ther,  measured  in  1858,  5897   " 


Long  Bidge  Middle  Peak,  ....  6258 

Profl  Gnyot  remarks  in  a  letter  to  us  containing  his  measuren>ents  in 
1856,  that  ''these  heights  may  be  modified  by  a  few  feet  in"  his  ''final 
publication,  the  point  of  base  not  being  identified  within  three  feet'' 

The  following  are  the  heights  of  some  mountains  and  places  in  North 
Carolina  and  Tennessee,  south  and  west  of  Asheville,  which  were  meas- 
ured by  us  with  two  of  Green's  standard  barometers  during  the  noonths 
of  September  and  October  in  1858.  Prof.  J.  LeConte  of  Columbia,  S.  C, 
observed  the  stationary  barometer  at  Waynesville,  N.  C,  for  the  measure- 
ment of  most  of  the  highest  Smoky  Mountains,  but  being  called  away  bj 
the  duties  of  his  professorship,  the  stationary  barometer  was  removed  to 
Col.  Cathey's,  at  tue  Forks  of  Pigeon,  Haywood  Co.,  N.  C,  and  placed  in 
charge  of  Miss  S.  Cathey.  We  also  received  material  assistance  from  Mr. 
T.  J.  Lenoir  and  Mr.  Tiuner  Cathey,  during  our  mountain  excursions. 

Above  the  ms. 

Lenoir'B  Bald  Mt^ 6040  feet 

MonntHardy, 6257    •• 

MoontLenoir 6418    " 

N.  Peak  of  Mt  Lenoir, 6899   *" 

Sarah's  Mountain, »  5998    * 

MountCathey 5742    • 

Starling. 6456   - 

Emmons, 6465-  " 

Flat  Greek  Balsam, 6087   ** 

Whiteside, 5076    * 

Top  of  Whiteside  to  base  of )  .g.^   ^ 

precipice, ) 

Mount  McDowiOl, 5100    «* 


Above  theaea. 

Waynesville, 2815  feet 

CoL  Cathey's, 2750 

PlatfaPcU, 6196 

Jooee^      "     6887 

Amos  Platfs  Balsam 6406 

Cold  Mountain, 6105 

ShimngRock, 6068 

Father  Old-Field, 6116 

HjmaD'sPeak, 6095 

Cathey's     «      6240 

Wilson's  Balsam, 6270 

Mount  Hargrore, 6156 

X>eTil's  Court  House, 6057 
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The  following  points  are  in  the  Smoky  Mountains,  and  many  of  them 
are  on  the  State  line,  between  North  Carolina  and  Tennessee. 

E.  P.  Hopkins*B  house, 1995  feet  |  White  Rock  MonntaiD, 0002  feet 

This  last  is  a  misnonier  of  the  hunters,  being  composed  of  a  dark  gneisa 
and  mica  slate,  covered  in  many  places  with  white  lichens,  the  most 
abundant  of  which  are  Cladonia  rangiferina,  and  Cladonia  CaroHniana. 


Old  Field Enob^ esSOfeet 

Peck'sPeak 6888    ** 

Saflford*8  Peak. 6559    " 

MountLeConte 6670    « 

Mount  Buckley 6766    « 

Cortia'Peak 6611    •» 

MountCoUins, 6241    ** 

Robert  Collins  House, 2585    ** 


Mount  Saflbrd, 6296  feet 

"     Henry, 6i25  « 

**     Guyot, 6784  « 

«     Floyd 6078  " 

**     Miiius, 6779  ** 

Summit  of  Road  Gu>  near),.,,.  „ 

the  Alum  Cave, P^^* 

Right  Hand  Gap, 5162  ** 

MountOcona, 5978  " 

It  is  proper  to  state  that  most  of  these  heights  are  the  result  of  a  sin- 
gle barometrical  observation,  and  hence  they  will  probably  be  modified 
somewhat  by  future  observers.  Observations  were  made  on  the  two 
highest  at  two  different  visitK,  and  a  mean  result  between  the  two  caloa- 
latious  is  given  as  the  height  of  Mount  Buckley,  while  the  height  of 
Mount  Guyot  is  given  as  ascertained  by  the  first  visit,  it  being  made  in  a 
more  settled  state  of  the  weather.  The  second  observation  at  its  summit 
gave  its  height  as  6094  feet  It  is  well  known  to  those  conversant  with 
Sie  barometrical  measurement  of  heights,  Uiat  accuracy  requires  a  amm 
of  observations,  and  it  was  out  of  our  power  to  make  them  at  so  many 
points  during  the  time  to  which  we  were  limited  by  the  lateness  of  the 
season. 

Fortunately  the  months  of  September  and  October  were  uncommonly 
dry,  which  enabled  us  to  continue  exploring  nearly  the  entire  time.  The 
toil  was  great,  and  the  difficulties  to  be  encountered  can  only  be  imagined 
by  those  who  have  ascended  the  steeps  of  the  unfrequented  Southern 
Alleghanies,  through  laurel  thickets  (Rhododendrons  and  Ealmia,)  and 
multitudes  of  the  prickly  locust,  (Robinia  hispida,)  which  has  a  penchant 
for  scratching  the  fiftce  and  hands,  tearing  tne  dothes,  and  occasionaUy 
the  skin  beneath.  We  found  the  Viburnum  lantanoides  or  hobble-bush 
with  its  straggling  branches,  very  troublesome  on  the  Smokj  Mountains. 
Notwithstanding  all  this  we  have  the  mountains  and  their  glorious 
scenery.  We  encamped  eleven  nights  on  their  tops ;  and  saw  ux&t  the 
stars  were  brighter,  and  the  planets  apparentlv  larger  than  when  seen 
from  the  valleys  below.  Then  also  the  wonderful  comet  (Donati's^  made 
the  southwest  luminous  with  its  bright  head  and  mysterious  tail,  soon 
after  the  setting  sun. 

The  scenery  of  these  mountains,  especially  those  in  the  Smoky  Range, 
abounds  in  precipices  and  deep  chasms,  surpassing  any  thing  we  remem- 
ber to  have  seen  among  the  White  Mountains  of  New  Hampshire.  The 
spectator  on  the  highest  Smoky  Peaks  can  enjoy  a  more  varied  view  than 
from  any  other  points  in  the  Southern  Alleghanies,  East  Tennessee  with 
its  towns,  rivers,  and  the  Cumberland  mountains  in  the  distance,  is  spread 
beneath  at  the  west  On  the  north  can  be  seen  the  Clinch  mountains 
extending  into  Kentucky.    At  the  northeast,  east,  and  southeast,  in  full 
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view  ai*  all  the  higher  mountaiiis  of  North  GaroHna,  and  at  the  sonih  the 
smaller  ones  of  Northern  Geor^a.  Bach  prospects  pay  the  explorer  for 
hia  toil ;  their  remembrance  is  always  sweet  The  country  on  the  Ten- 
netaee  side  is  much  lower  than  in  South  Carolina,  and  the  descent  of  the 
Smoky  mountains  is  generally  more  abrupt  and  precipitous  into  the 
former  State,  than  into  the  latter. 

The  highest  Smoky  mountains  are  near  the  head  waters  of  the  Ocona- 
luftu  and  little  Pigeon  rivers,  being  accessible  from  Tennessee  via 
Serieryiile,  aad  up  the  Little  Pigeon  to  a  Mr.  Hawkins',  who  lives  eight 
miles  from  the  top  of  the  gap  road,  which  is  near  the  alum  cave ;  and 
from  North  Carolina  by  the  road  up  the  Ocona-luftu  to  Mr.  Collins's 
house,  seven  miles  from  the  top  of  the  a^ore-named  gap-road. 

The  geology  of  the  mountains  south  and  west  of  Asheville  has  a  good 
deal  of  sameness,  they  being  composed  of  crystalline  rocks,  with  the 
ezceptioa  of  a  narrow  strip,  extending  southwest  along  the  Unaka  or 
Smoky  mountains  which  belongs  to  the  taconic  system  of  Emmons. 
The  laconic  rocks  here  consist  of  dark  colored  shales  in  which  we  do  not 
lemember  to  have  seen  any  organic  remains.  The  strata  of  these  rocks 
are  in  many  places  nearly  and  often  quite  vertical.  They  are  well  ex- 
posed along  uie  Middle  or  Straight  Fork  of  the  Ravensfork  in  descending 
from  Mount  Guyot  to  the  Oconarluftu.  They  also  occur  at  the  summit 
of  the  gap-road  near  Mount  Mingus,  and  extend  two  or  three  miles  down 
the  road  into  North  Carolina.  The  chief  rocks  of  the  Haywood  moun- 
tains are  granite,  gneiss  and  mica  slate,  excepting  a  small  portion  near 
the  Smol^  Rftnge,  vfhea^  the  taconic  rocks  are  again  found.  The 
Shining-Rock  mountain  about  eleven  miles  south  of  the  Forks  of  the 
Pigeon  is  entirely  of  white  or  milky  quartz,  and  is  probably  the  largest 
mass  of  that  rock  at  any  one  point  in  the  Alleghanies.  It  has  a  fine 
appearance  in  the  distance  and  is  deservedly  becoming  quite  a  place  of 
resort  We  believe  that  Haywood  and  Jackson  counties,  N.  C.,  have 
not  as  yet  afforded  any  paying  mines  to  those  who  have  been  at  the 
expense  of  working  them,  but  it  must  be  admitted  that  they  have  been 
htUe  explored  for  uiat  purpose.  Pro£  Emmons  the  State  Geologist,  con- 
templates a  survey  of  tnose  mountains  next  summer,  and  we  suspect  that 
he  will  destroy  the  golden  dreams  of  a  few  who  build  castles  upon  unde- 
veloped mineral  wealth. 

Ttiis  region  has  long  been  a  favorite  place  of  resort  for  the  botanist 
Here  there  is  a  strange  mixture  of  northern  and  southern  species  of  plants, 
while  there  are  quite  a  number  which  have  been  found  in  no  other  section 
of  the  world.  In  the  months  of  May  and  June  when  the  Ealmia,  Rhodo- 
dendrons and  Azaleas  are  in  bloom,  these  mountains  and  valleys  present 
an  array  of  floral  beauty  which  is  indigenous  to  no  other  section  of  the 
United  States.  The  much  vaunted  western  prairies  with  their  intermina- 
ble sameness,  are  by  no  means  as  beautiful.  The  Rhododendron  Cataw- 
biense,  Ealmia  latafolia  and  Azalea  calendulacea,  are  not  excelled  by 
any  native  floral  beauties ;  the  two  last  abound  in  nearly  every  section  <^ 
these  mountains,  but  the  first  rarely  descends  into  the  valleys.  Besides 
these  the  Rhododendron  maximum,  (laurel,)  Rhododendron  punctatum. 
Azalea  arborescens  and  nudiflora,  Oxydendrum  arboreum,  Chionanthus 
Virginiea,  Halesia  tetraptera^  Clethra  acuminata,  Robinia  hiqnda  and 
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Tiscosa,  Stnartia  pentagyna,  Liriodendron  tolipifera,  Magnolia  acmiuiiatay 
Umbrdla,  and  Fraseri,  mw  there  more  or  leas  abundantly,  and  they  are 
all  ranked  as  among  toe  most  ornamental  trees  and  shrubs  of  the  At- 
lantic States.  The  Fyrus  Coronasia  is  very  common  south  of  the  French 
Broad  river ;  Oatalpa  occurs  in  several  places  along  the  same  river  and 
in  the  mountain  valleys  near  the  Warm  Springs ;  Oladastris,  grows  at 
Paint  Rock,  Tenn.,  which  is  near  the  Warm  Springs.  Most  of  &e  high- 
est mountain  tops  are  covered  with  the  Abies  nigra  and  Abies  Fraseri : 
the  former  is  the  black  spruce,  and  is  erroneously  called  the  balsam ;  the 
latter  is  the  true  balsam  with  blisters  in  its  bark,  from  which  balsam  is 
collected.  It  attains  a  greater  size  than  Pursh  or  Nuttall  have  given  it 
in  their  works.  We  measured  some  on  Wilson's  Balsam  and  near  Cathey^a 
Peak,  which  were  more  than  three  feet  in  diameter  and  from  eighty  to 
one  hundred  feet  high.  The  black  spruce  appears  to  grow  at  a  lower 
elevation  than  the  b^sam,  but  neither  of  them  are  often  met  beneath  an 
height  of  4000  feet 

The  banks  of  streams  and  coves  of  these  mountains  have  some  of  the 
largest  trees  in  the  United  States  east  of  Mississippi  river.  There  is  a 
Tulip  tree  or  Poplar  (Liriodendron  tulipifera,)  near  the  Pigeon  river  in 
Haywood  Co*,  N.  C,  about  eight  miles  from  the  Tennessee  line,  thirty- 
three  (88)  feet  in  circumference  at  three  feet  from  the  ground,  or  eleven 
feet  in  diameter,  and  upwards  of  one  hundred  feet  high.  Another  on 
the  western  slope  of  the  Smoky  mountains  in  Tennessee,  on  the  Little 
Pigeon  river,  is  twenty-nine  feet  in  circumference  at  three  feet  from  the 
ground.  Near  this  locality  we  also  measured  a  chestnut  (Gastanea 
vesca,)  thirty-three  feet  in  circumference  at  four  feet  from  the  ground.  It 
is  a  noble  living  specimen,  apparently  sound,  and  of  nearly  a  uniform 
diameter  upwards,  for  forty  or  fifty  feet.  About  two  miles  farther  up  the 
same  stream  there  is  a  hemlock,  or  spruce  pine,  (Abies  Canadensis)  nine- 
teen feet  and  two  inches  in  circumference  at  four  feet  from  its  base. 
Here  also  the  Halesia  tetraptera  attains  an  uncommon  size,  being  from 
two  to  three  feet  in  diameter,  and  about  sixty  feet  high.  On  Jonathan's 
Creek  there  is  a  white  oak  (Quercus  alba,)  nineteen  feet  in  circumference 
at  three  feet  from  the  ground.  This  list  of  large  trees  could  greatly  be 
extended,  but  enough  have  already  been  cited  to  show  the  richness  of 
those  coves  and  valleys. 

The  Quercus  Leana  of  Nuttall  occurs  at  several  places  on  the  Tennessee 
river  near  Franklin  in  Macon  Co.,  North  Carolina.  It  is  evidently  there 
a  hybrid  between  Quercus  jmbricaria  and  Q.  tinctoria.  Its  acorns  are 
identical  with  those  of  the  Q.  imbricaria.  On  the  Haywood  mountains 
we  saw  a  few  specimens  of  the  Betula  excelsa  (yellow  birch),  and  Mr. 
Curtis  says  he  found  it  on  the  Black  mountain.  Among  several  shrubs 
which  we  obtained  for  cultivation  the  Pjnrularia  oleifera  or  oil-nut  is  pe- 
culiarly interesting.  It  grows  to  the  height  of  from  five  to  ten  feet,  and 
bears  a  pear-shaped  fruit  little  more  than  an  inch  in  diameter,  which  is 
BO  oily  that  it  will  bum  like  a  candle  if  a  wick  be  drawn  through  it 
Squirrels  are  fond  of  it,  and  cattle  have  a  great  liking  for  the  young 
branches  and  leaves  of  the  Pyrularia.  Last  spring  we  saw  an  abundance 
<^  it  in  the  edge  of  some  woods  fenced  into  a  wheat  field,  and  in  Octo- 
ber we  again  went  there  after  the  fruit ;  but  the  harvest  was  past,  the 
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field  had  been  pastured  with  cattle,  which  had  destroyed  nearly  all  of 
the  Fyndaria.  Hence  it  has  already  become  rare,  and  Uie  general  occu- 
pancy of  the  mountains  with  herds  of  cattle  and  flocks  of  sheep  would 
soon  destroy  it  entirely.  Mr.  Durand  of  Philadelphia  thinks  that  the  oil 
expressed  from  it  is  superior  to  the  best  olive  oil.  Our  specimens  of  the 
Pfrularia  have  been  planted  at  Philadelphia,  New  York,  and  at  the  botanic 
garden  of  Cambridge,,  near  Boston,  and  also  some  of  them  have  been 
tent  to  Paris  to  the  Acclimating  Society  of  France,  whose  object  is  to 
acclimate  useful  trees,  shrubs  and  plants. 

On  Mount  Mingus  we  first  met  with  the  Rugelia,  a  new  genus  of  Shut- 
tleworth,  in  the  natural  order  Composite,  which  has  not  yet  been  de- 
scribed in  American  works  on  botany.  It  is  frequently  found  along  the 
Smoky  mountains  to  the  extent  of  twenty-five  or  thirty  miles.  Dr.  Gray 
recognized  it  at  once,  he  having  received  it  from  Mr.  ShutUeworth,  a 
European  botanist  to  whom  Rugel  sent  plants.  Sixteen  years  before,  in 
the  early  spring,  we  had  visited  those  same  mountains  wiUi  Dr.  Rugel,  a 
German  botanist,  and  we  were  right  glad  to  learn  that  his  name  was 
affixed  to  one  of  their  interesting  plants.  The  Solidago  glomerata  grows 
on  most  of  the  Balsam  mountains,  and  the  Potentilla  tridentata  of  the 
New  England  mountains  also  grows  on  the  bald  peaks  of  Macon  county, 
Korth  Carolina. 

The  Carolina  mountains  have  a  great  variety  of  huckleberries  (Vao- 
etnium  and  Qaylussacia)  ripening  in  succession  from  July  to  September. 
"When  we  first  met  with  acres  of  those  bushes,  in  September,  covered 
with  large  delicious  fruit,  the  temptation  was  so  great  that  we  partook 
rather  freely,  expecting  to  pay  the  penalty  of  over  indulgence,  but  were 
liappily  disappointed.  Judging  from  the  experience  of  others  and  our 
own  on  many  occasions,  those  berries  are  remarkably  healthy.  Most  of 
them  were  larger  than  any  we  ever  saw  at  the  south.  The  Vaccinium 
Constable!  of  Gray,  which  sometimes  grows  ten  or  fifteen  feet  high  (on 
Shining  Rock),  was  covered  with  ripe  fruit  as  late  as  the  middle  of  Octo- 
ber. There  are  several  species  of  the  huckleberry  which  are  worthy  of 
cultivation.  The  common  high  blackberry  (Rubus  villosus)  is  often 
fcund  in  dense  patches  on  and  near  the  mountain  tope,  with  its  stems 
smooth,  and  destitute  of  prickles.  This  rule  is  constant  We  do  not 
remember  to  have  met  with  an  exception.  The  same  species  growing  in 
the  valleys  has  its  stems  armed  with  prickles. 

In  the  month  of  September  many  of  the  women  and  children  dig 
^sang,"  (Aralia  quinquefolia,)  in  the  valleys  and  on  the  mountain  sides. 
The  dry  roots  of  the  ginseng  or  "  sang,"  as  it  is  always  there  called,  are 
worth  at  home  twenty-five  cents  per  pound.  We  met  with  one  man  who 
had  bought  30,000  pounds,  and  we  remember  being  with  one  family 
whose  children  sold  seventy  pounds  of  dried  sang.  These  roots  are  dug 
with  a  long  narrow  hoe  called  the  *^  sang  hoe." 

Snow  birds  (Fringilla  nivalis)  we  saw  on  the  Black  mountain,  and  also 
on  many  of  the  other  Balsam  mountains  south  and  west  of  Asheville. 
They  were  solitary  or  in  pairs,  showing  evidently  that  they  breed  in  those 
places.  Another  species  of  bird,  whose  summer  habitat  is  generally  sup- 
posed to  be  confined  to  the  north,  also  breeds  and  smnmers  in  those  Bal- 
sam mountains.    It  is  the  Crossbill  (Loxia  curvirostris)  whose  curious 
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bill  is  well  adapted  to  extract  seeds  from  the  ccAies  of  the  black  i^moe 
and  balaam  trees.  In  the  mountain  valleys  we  frequently  met  with 
many  northern  birds,  among  which  was  that  sweet  songster,  the  rose- 
breaated  Grosbeak  (Frinffilla  Ludoviciana). 

The  tedium  of  the  ni^t,  when  encamping  on  the  mountains^  is  almost 
always  enlivened  by  the  stories  of  the  guides  and  their  adventures  in 
hunting.  They  all  positively  assert  that  the  bears  in  eariy  spring,  when 
first  emerging  from  their  winter  quarters,  are  as  fat  as  when  they  first 
retire  for  the  winter.  During  the  winter  <hey  shed  the  soles  of  their  feet, 
which  renders  their  walking  difficult  in  the  first  of  spring,  when  their 
food  consists  of  the  young  plants,  on  whidi  diet  they  soon  become  lean, 
and  remain  so  until  the  ripening  of  berries  in  August  and  September, 
They  are  very  fond  of  hogs  and  pigs,  poric  and  honey  beinff  their  favorite 
diet.  Why  they  bite  and  scratdi  the  bark  and  limbs  of  uie  balsam  and 
black  spruce  we  cannot  tell.  It  cannot  be  for  food,  because  they  do  not 
generally  leave  the  marks  of  their  teeth  on  a  tree,  except  in  one  or  two 
places.  Sometime  they  rise  on  their  hind  1^  and  make  long  deep 
scratches  in  the  bark  with  their  fore  paws.  It  may  be  done  lor  ^rt, 
or  to  let  their  companions  know  their  whereabouts.  We  have  seen 
those  fresh  bites  and  scratches  on  difierent  trees  at  all  seasons  of  the 
year.  The  bears  show  great  sagacity  in  feeding  at  the  leeward  of  the 
padis  on  the  mountain  ridges,  along  which  the  hunter  is  almost  oblised 
to  travel,  hence  if  the  wind  blows  it  is  almost  itipossible  to  get  a  woi 
at  them,  their  keen  scent  discovering  the  hunter  long  before  he  gets 
within  shooting  distance.  They  are  stupid  and  unwary  about  trap% 
entering  without  fear  the  log  pens ;  these  are  riiallow,  with  a  depth  of 
not  more  than  two  feet,  over  which  is  raised  a  very  heavy  top,  which 
fidls  and  crushes  the  bear  when  he  disturbs  the  bait  Hundreds  are 
caught  in  this  manner  every  year.  In  the  unfrequented  parts  c^  the 
mountains  the  large  steel  trap  is  concealed  in  the  bear  trail ;  but  this  is 
dang^ous,  and  liable  to  catch  do^  of  which  we  saw  two  caught  in  one 
morning  to  our  great  sorrow.  The  piteous  yells  of  these  unfortunate 
dogs  rang  in  our  ears  long  aft^wards.  The  bears  rarely  disturb  calves 
or  young  cattle,  but  in  one  locality  of  the  Smoky  mountains  we  were 
told  that  they  did  much  damage  in  killing  young  cattle,  and  that  there 
could  be  no  mistake  about  it,  oecause  a  htrge  bear  had  been  caught  in 
the  act  of  killing  a  young  steer.  The  panther,  wild  cat,  and  w<^f  are  all 
^ublesome  to  me  mountain  £armer  of  those  r^ons.  The  panther  de- 
stroys sheep  and  hogs ;  the  wild  cat,  lambs  and  pigs.  Both  are  cowardly 
and  thievish,  being  rar^y  seen. 

The  Red  squind  (Sciurus  Hudsonius)  called  Mountain  Buman  in 
North  Carolina,  is  common  on  all  the  higher  mountains.  They  rarely 
descend  into  the  valleys.  They  are  fond  of  the  seeds  of  the  balasm  and 
black  spruce,  and  as  they  are  rarely  molested  by  the  hunters,  they  are 
very  noisy,  active,  and  more  fearless  of  man  than  their  brothers  at  the 
north.  The  Ground  squirrels  (Sciunts  striatus)  are  also  very  abundant, 
often  destroying  a  go<Ki  deal  of  corn,  but  as  com  is  plenty,  and  larger 
game  comoAon,  the  ground  squirrel  is  rarely  kitted.  We  were  told  by  k 
travelling  fur  mer(£ant^  whom  we  there  met)  that  the  skins  which  he 
bought  aaoag  the  mouakini,  eqtial  in  finienais  said  goednen  those  of 
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tke  north,  and  tliat  northern  merchants  could  not  tell  the  difference ; 
etill  in  order  to  get  the  highest  price  he  was  obliged  to  send  his  skins  to 
New  York,  through  Ohio  and  via  the  Erie  Bailroad  as  if  they  had  come 
from  the  northwest.  The  principal  furs  obtained  in  the  southern  Alle- 
ghanies  are  the  skins  of  the  otter,  mink,  black  fox,  red  fox,  raccoon,  and 
muskrat 

From  the  great  height  of  the  southern  Alleghanies,  there  being  twenty- 
four  peaks  higher  than  Mount  Washington,  it  will  be  readily  inferred 
that  they  have  a  northern  climate.  A  year  ago,  our  guide  to  the  top  of 
Roane  told  us  that  he  had  been  on  its  summit  when  it  was  covered  with 
vnow  on  the  iVth  of  June.  There  is  a  table  land  extending  from  near  the 
Roane  to  the  head  of  Turkey  Cove  and  Linville  Falls,  a  distance  of  twenty 
or  thirty-five  miles,  on  which  the  inhabitants  succeed  with  difficulty  in 
raising  Indian  com  sufficient  for  their  own  consumption.  Occasionally 
thay  have  frost  during  every  month  in  the  year,  and  then  they  resort  on 
honeback  or  on  foot  to  the  valleys  for  com.  About  the  first  of  last  May 
we  saw  the  mountains  in  Haywood  covered  with  snow  about  six  inches 
deen.  The  wheat  harvest  at  the  Forks  of  Pigeon  begins  about  the  first 
wedL  in  July ;  and  we  know  of  no  better  criterion  for  isothermal  lines 
than  the  time  of  ripening  wheat  We  kept  a  record  of  it  in  western 
New  York,  and  in  ten  years  the  annual  time  of  beginning  the  wheat 
harveit  did  not  vary  three  days  from  the  16th  of  July. 

The  valleys  in  the  Carolina  Mountains  vary  in  elevation  from  two 
thousand  to  upwards  of  three  thousand  feet,  hence  a  few  miles  travel  will 
often  take  one  to  a  much  warmer  or  colder  climate.  This  we  experienced 
very  sensibly  in  going  from  the  valley  of  Jonathan's  Creek  to  that  of  the 
Soco  River.  The  former  has  a  mean  elevation  of  about  three  thousand 
feet  and  the  latter  near  two  thousand.  The  Chinese  sugar-cane  (Sorghum) 
is  extensively  grown,  and  may  be  regarded  as  a  decided  success.  There 
ftre  few  portions  of  the  Union  where  such  a  production  is  more  needed. 
The  absence  of  raihroads  and  the  cost  of  transportation  render  sugar  and 
molasses  dear ;  hence  the  introduction  of  the  Chinese  sugar-cane  in  that 
section  is  a  gieai  blessing,  and  will  enable  many  a  poor  family  to  have 
sweet  coffee. 

In  no  section  of  the  United  States  have  we  seen  finer  apples,  and  they 
are  mostly  from  seedlings  originally  planted  by  the  Indians.  Silas 
McDowell  of  Franklin,  in  Macon  Co.,  has  devoted  more  than  twenty  years 
to  the  selection  and  grafting  of  those  best  native  apples,  and  he  now  has 
an  orchard  of  more  than  600  apple  trees,  which  bear  fruit  ecjjual  if  not 
sup^or  to  the  best  northern  kinds.  There  is  said  to  be  a  line  or  belt 
on  the  mountain  sides  about  three  hundred  feet  above  the  adjoining  plain 
or  valley,  and  extending  upwards  several  hundred  feet,  where  fruit  trees 
always  bear,  because  the  belt  is  free  from  frost.  If  this  be  true,-^and 
we  believe  its  tmth  has  been  pretty  well  tested  by  experiment, — ^the 
mountains  of  North  Carolina  might  supply  the  South  with  an  abundance 
of  the  choicest  fruit,  if  the  means  of  transportation  were  good.  By  the 
cultivation  of  more  grass,  and  the  introduction  of  the  improved  breeds 
of  cattle  into  those  mountain  valleys,  butter  and  cheese  might  also  be 
made  for  the  southern  market  One  great  drawback  to  the  raising  of 
sheep  is  that  they  are  destroyed  by  wild  animals,  and  also  killed  by  the 
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dogs.  Still  we  think  it  would  even  paj  well  to  keep  theep,  herd  them  «i 
night,  and  have  a  shepherd  with  his  dog  to  ^uard  them  by  day,  and  thus 
reyive  old  Arcadian  timet  among  those  deli^tfnl  mountains. 

2.  On  same  Modified  BestUts  attending  the  DecompotUhn  of  Bttumi- 
noui  OeaU  by  Heat;  by  Dr.  A.  A.  Hatm.— When  bituminous  coal 
is  exposed  in  proper  vessels  to  a  gradually  increasing  temperature,  at 
a  certMn  point  deoomposidon  commenoes  and  continues,  while  heavy 
hydrocarbon  vapors,  mixed  with  the  vapors  of  water  and  salts  of  ammo- 
nia, escape,  and  may  be  condensed. 

The  proportion  of  permanent  gases  formed  is  small  in  comparison  with 
the  weight  of  the  liquids  produced,  when  the  decomposition  oi  the  coa) 
is  carefully  regulated. 

In  the  ordinary  rapid  breaking  up  of  the  composition  of  coal  by  heat 
suddenly  applied  in  the  manu&cture  of  illuminating  gas,  the  proportioa 
of  permanent  gas^  is  increased,  but  the  heavy  fluid  hydrocarbons  ar# 
also  formed.  This  mode  of  decomposition  is  evidently  a  mixed  one,  par- 
taking of  the  diaracters  of  a  regulated  distillation,  while  at  the  same 
moment  a  more  complete  destruction  of  the  coal  is  proceeding  in  some 
parts  of  the  mass. 

A  further  decomposition  of  the  fluid  products,  condensed  from  either 
or  both  of  these  modes  of  operating,  takes  place  when  we  again  subject 
them  to  the  influence  of  heat;  and  this  w^l-known  hd  is  the  basis  on 
which  improvements  in  the  manufacture  of  illuminating  ^  have  been 
founded, — a  secondary  destruction  of  vapors  being  effect^  m  appropriate 
apparatus,  heated  to  a  high  temperature. 

This  character,  which  2l  the  bituminous  coals  exhibit,  ctf  passing  into 
carbon  nearly  free  from  vapors  only  when  heavy  fluid  hydrocarbons  are 
also  formed,  has,  in  a  chemical  view,  been  the  strongest  fact  adduced  in 
opposition  to  the  generally  recdved  opinion  that  the  anthracites  and 
semi-anthracites  have  resulted  from  chemical  changes  of  bituminous  coa), 
through  the  agency  of  the  heat  of  igneons  rocks  which  have  disturbed 
^eir  beds.  The  heavy  hydrocarbons,  represented  by  ordinary  coal  tar, 
are  the  most  indestructible  bodies  known ;  and  wherever  anthracites  exist, 
we  should  expect  to  find  near  by  those  products  of  the  chemical  dianget 
effected  in  the  coal.  Such  is  the  delicacy  of  the  balance  existing  between 
the  elements  of  the  heavy  hydrocarbons,  that  no  second  distillation  of 
them  can  be  effected ;  they  always  undergo  decomposition  by  heat,  with 
the  separation  of  carbon,  which  under  any  known  natural  conditionS| 
would  remain  to  attest  dieir  previous  presence. 

Considerations  of  this  kind  have  led  me  to  experiment  on  the  changes 
which  coals  undergo  by  heat,  where  the  influencing  conditions  were  not 
the  same  as  those  usually  seen ;  and  the  results  of  extended  trials  demon- 
strate that  the  bituminous  coals  may  be  broken  up  into  permanent  gases, 
vapors  of  water,  and  anmoniaeal  udtB,  while  carbon  remains  as  a  fixed 
product. 

If  we  substitute,  for  the  ordinary  forms  of  i^paratus  used  in  decom- 
posing coal  by  heat  suddenly  applied,  any  modification  of  form  which 
compels  the  gas,  as  it  forms,  to  escape  from  the  more  highly  heated  jMurt 
of  Ihe  mass  of  coal,  through  a  small  opening,  or,  better,  a  small  educti(m 
pipe^  the  heavy  hydrocarbons  do  not  fonn  part  of  the  products  which 
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«soiqM.  OeneraUy  the  U^t,  nearfy  eoiorkis,  oik  of  the  bensole  aerie  s 
ap[)ear  with  the  aqueone  solutions  of  the  ammoniacid  salts,  while  only  a  n 
accidental  i^uantity  of  carb<Hi  is  deposited  in  the  eduction-pipe.  Th  e 
carbon  left  is  more  than  usually  compact  and  hard ;  and  such  coals  a  ■ 
ordinarily  produce  much  water,  when  they  form  heavy  hydrocarbons, 
afford  less  than  half  the  usual  amount^  when  thus  decomposed,  under  the 
influence  of  the  constant  presence  of  an  atmosphere  of  permanent  gases. 

In  following  the  observations  at  the  earlier  stage,  it  was  found  that  the 
siie  of  the  eduction-tube  leading  the  gas  from  the  hotter  part  of  the  mast 
of  coal  undergoing  changes,  exerted  a  most  marked  effect  on  the  compo« 
aition  of  the  products.  It  was  established  as  a  hct,  that  in  an  ordinary 
eoal-ffas  retort,  the  size  of  the  conduit  might  be  varied  so  as  to  allow  the 
iarlike  bodies  to  form,  or  to  prevent  their  appearance  at  pleasure. 

But  a  more  remarkable  result  was  obtained,  when,  aner  having  pre- 
Tented  the  production  of  heavy  hydrocarbon  fluids,  the  influence  of 
reduced  size  of  tube  was  studied  in  its  relation  to  the  composition  of  the 
ps  afforded  by  a  particular  kind  of  coaL  To  a  certain  extent,  the  chem- 
ical constitution  of  the  gas  formed  was  found  to  be  under  control,  and 
the  conclusion  reached  was,  that  dissimilar  permanent  gases  may  be  thus 
obtained  from  the  same  parcel  of  coal  without  a  modification  of  tem- 
perature. 

Any  explanation  of  the  change  of  composition  induced  in  the  rolatile 
parts  of  bituminous  coals  under  the  above-described  conditions  should 
not  include  mechanical  pressure,  which  is  i^  greater  than  <^ten  exists  in 
ordinary  cases. 

It  seems  probable  that  the  presence  of  an  atmosphere  of  nearly  perma- 
nent gases  in  the  decomposing  vessel,  and  the  regular  continuous  flow  of 
them  from  the  coal,  prevent  the  formation  of  heavy  vapors  at  the  instant 
of  change  in  the  coal.  In  support  of  this  point,  we  find  the  temperature 
necessary  to  convert  coal  into  ffas  without  the  presence  ci  heavy  hydro- 
carbons much  less  high  than  when  they  are  produced. 

We  may  therefore  observe  the  decomposition  of  coal  without  the 
simultaneous  formation  of  tar,  and  beds  of  coal  tnay  he  converted  under 
exUting  natural  condUione  to  anthracite^  vfitkout  eeeandary  products  being 
formed. 

8.  Mueeum  of  Comparative  Zoology  in  Harvard  University, — Since 
the  connection  of  Profi^sor  Agassiz  with  the  scientific  department  of  Har- 
vard University,  he  has  been  actively  devoted,  as  is  well  known,  to  col- 
lecting zoological  specimens  and  laying  the  foundation  of  a  great  museum. 
The  collections  already  made  by  him  or  through  his  agency,  and  in  great 
part  at  hie  own  expense,  are  very  large.  The  interest  felt  in  this  move- 
ment has  been  general  through  the  country,  and  has  recently  taken  a 
fresh  start  which  is  destined  to  lead  to  the  most  important  results.  The 
late  Francis  C.  Gray  of  Boston — ^a  gentleman  extensively  known  for  the 
depth  and  varie^  of  his  knowled|;e  in  many  departments  of  literature, 
and  for  his  liberal  spirit  in  promotmg  schemes  for  the  public  good — was 
strongly  attached  to  the  study  of  the  natural  sciences,  during  the  last 
years  of  his  life,  and  was  in  habits  of  intimate  and  cordial  association 
with  FtoL  Agassiz. 
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Iliis  distinguished  gentleman  died  two  years  ago.  He  left  hj  will  hia 
larffe,  choice,  and  most  TalnaUe  eolleotion  of  engrartnga  to  Harrard 
Ck>Tl^;e,  together  with  a  fbnd  ci  sixteen  thousand  dollars  to  defray  the 
expense  of  cataloguing  and  preserving  them.  But  the  most  important 
of  his  legacies  for  public  objects  is  that  of  fifty  thousand  dollars,  as  de- 
scribed in  the  extract  from  his  will,  quoted  by  William  Gray,  his  nephew 
and  executor,  in  a  letter  addressed  to  the  corporation,  dated  Boston,  Deo. 
SO,  1858,  aa  Mows: 

^  And  also  give,  out  of  such  surplus  only,  to  Harvard  College,  or  sudi 
other  institution  as  you  see  fit,  the  further  sum  of  fifty  thousand  dollars ; 
the  income  to  be  applied  to  establishing  and  maintaining  a  Museum  of 
Comparative  Zoology ;  not  to  be  appended  to  any  other  d^Murtment,  but 
to  be  under  the  charge  of  an  independent  Faculty,  responsible  only  to 
the  Corporation  and  Overseers.  No  part  of  said  income  is  to  be  expended 
for  real  estate  or  the  payment  of  salaries." 

The  conditions  under  which  this  donation  has  been  bestowed  on  Har- 
vard University  are  as  follows : 

^  Firstj  That  the  same  be  kept  as  a  separate  and  distinct  fund,  and  in- 
vited from  time  to  time  at  the  discretion  of  the  Corporation,  provided 
that  no  part  thereof  shall  ever  be  invested  in  real  estate,  or  in  the  sharea 
or  stock  of  any  incorporated  or  joint-stock  company. 

*^  Second^  No  part  of  the  income  of  said  fund  shall  ever  be  expended 
for  real  estate  or  the  payment  of  salaries. 

^  Third,  The  income  is  not  to  be  subject  to  any  ohafges  of  any  nature, 
but  the  whole  amount  derived  from  the  fund  is  to  be  applied  to  estab- 
lishing and  maintaining  a  Museum  of  Comparative  Zoolo^  at  Harvard 
ColI^2:e. 

*^^ourt?tj  Neither  the  collections,  nor  any  building  which  may  ccmtain 
the  same,  shall  ever  be  designated  by  atay  other  name  than  the  Museum 
of  Comparative  Zoology  at  Harvard  College. 

**  Fifth,  The  Museum  shall  never  be  appended  to  any  other  depart- 
ment, but  is  to  be  under  the  charge  of  an  independent  Faculty,  responsi- 
ble only  to  the  Corj^ration  and  (^erseers. 

*"  Sixth,  The  President  of  the  College  shall  be  the  President  of  the 
Faculty,  which  shall  be  composed  of  four  members  besides  the  President 
In  case  of  vacancies  in  their  number,  other  than  that  of  President,  the 
Faculty  shall  from  time  to  time  nominate  to  the  Corporation  persons  to 
fill  such  vacancies ;  and  if  confirmed  by  the  Corporation,  such  persons 
are  to  become  members  of  the  Faculty ;  if  rejected,  new  nominata<Nia 
shall  be  made  by  the  Faculty  to  the  Corporation. 

**  Seventh,  The  Faculty  are  not  to  be  at  liberty  to  expend  any  part  of 
the  income  of  the  fund,  unless  previously  plaoed  at  their  disposal  by  tha 
Corporation. 

*' Eighth,  The  first  Faculty  shall  consist  of  Rev.  Dr.  James  Walker, 
President  of  the  College,  Professor  Louis  Agassis,  Director  of  the  Mu- 
seum, Dr.  Jacob  Bigelow,  Professor  Oliver  Wendell  Holmes,  and  Profea- 
sor  Jefiries  Wyman. 

*^  Ninth,  In  case  of  the  loss  of  any  part  of  the  fund,  so  much  of  the 
income  as  may  be  requisite  for  this  purpose  shall  be  retained  to  make 
good  such  loss,  provided  that  not  more  than  one-half  of  the  income  shall 
Ea  so  retained  in  any  one  year. 
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**  Tei^  That  the  Corporation  enter  this  donation,  with  its  conditions^ 
«pon  their  records,  and  TOte  to  aooept  the  same.'' 

The  conditions  abore  prescribed  are  most  jndicioas.  The  object  for 
which  the  fimd  is  established,  in  their  nature  cannot  change.  But  there 
still  remained  other  ol^eots  which  imperatively  demanded  to  be  provided 
for.  The  colleotions  of  Professor  Agassiz  are  at  present  in  a  small  wooden 
bnilding,  which  the  torch  of  an  incendiary  might  in  an  hour  reduce  to 
ashes,  and  thus  annihilate  the  fruit  of  twelve  years  toiL  Attention  has 
been  repeatedly  called  to  this  subject,  and  the  announcement  that  Mr. 
William  Qray,  in  the  exercise  of  the  discretion  vested  in  him  by  his 
vnole's  will,  had  decided  to  give  the  fifty  thousand  dollars  for  the  support 
of  the  Museum,  with  the  limitations  already  recited,  seemed  to  be  a  suf« 
ficient  reason  for  bringing  the  necessity  of  a  fire-proof  building  again 
before  the  public.  The  matter  was  forcibly  presented  by  Prof.  Agassis 
to  the  Visiting  Committee  of  tiie  Scientific  School,  in  January.  We  give 
an  extract  from  this  document,  which  has  been  printed  by  order  of  the 
OverBeers. 

^  I  have  laid  out  a  plan  which  I  will  simply  submit  to  you.  I  am 
aftaid  you  will  consider  it  extravagant,  but  if  I  undersjtand  rightiy  the 
aq[>irations  ci  the  younff  men  with  whom  I  am  every  day  brought  into 
contact,  I  cannot  consider  it  over-sanguine,  or  doubt  that  the  time  is 
coming  before  long,  when  the  sci^tific  progress  of  the  country  will  de* 
mand  such  an  institution. 

**My  hope  is  that  there  shall  arise  upon  the  grounds  of  Harvard  a 
Museum  ci  Natural  History,  which  shall  compete  with  the  British 
Museum  and  with  the  Jardin  des  Plantes.  Do  not  say  it  cannot  be  done, 
for  you  cannot  suppose  tiiat  what  exists  in  England  and  France  cannot 
be  reached  in  America.  I  hope  even  that  we  shall  found  a  museum 
which  will  be  based  upon  a  more  suitable  foundation  and  better  qualified 
to  advance  the  highest  interests  of  science  than  tiiese  institutions  of  the 
old  world. 

'^  But  although  I  hav«  sketched  a  plan  for  such  a  museum,  I  am  never- 
theless fully  aware  that,  at  the  beginning,  it  must  be  carried  out  in  a 
manner  commensurate  with  the  probable  means  that  may  be  secured. 
Let  us  first  erect  a  wing  of  that  ideal  museum,  at  an  expense  of  perhaps 
$50,000,  or,  if  that  is  too  much,  let  us  limit  ourselves  to  such  rooms  aa 
will  give  fitting  shelter  to  the  collections  already  on  hand,  and  i^ure 
them  from  the  danger  of  fire  and  other  casualties.  A  spark  ci  fire  in 
this  slight  wooden  building,  where  the  collections  are  now  heaped 
tomther,  would  be  su£9cient  to  destroy  in  half  an  hour  the  collections 
wmch  it  has  cost  me  twelve  years  to  amass,  and  which  I  can  truly  say  is 
the  most  valuable  collection  for  the  student  of  natural  history  on  this 
continent,  and,  in  some  of  its'  classes,  superior  to  any  in  tiie  world.  The 
mere  possilxlitT  of  unpackiug  what  is  already  in  our  possession  under 
this  Toof^  crowded  together  in  barrels  and  boxes,  inaccessible  to  myself  or 
the  students,  of  disphying  ihem  to  the  public,  and  making  them  useful 
ht  study,  will,  I  have  not  the  slightest  doubt,  be  a  sufficient  stimulus  in 
the  community  to  secure  what  will  be  needed  to  finish  the  structure  and 
to  render  it  worthy  of  the  institution  with  which  it  will  be  connected, 
nd  the  enl^htened  people  who  understand  that  in  our  age,  culture  is  the 
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only  trae  distinction  among  nations.  One  thing  only  should  not  be  over* 
looked,  that  whenever  any  structure  is  put  up  for  the  museum,  it  should 
not  be  built  in  a  comer  where  it  cannot  grow,  but  be  placed  on  such 
grounds  as  will  never  be  an  impediment  to  its  indefinite  increase. 

^  In  its  present  condition^the  museum  hardly  furnishes  me  the  speci- 
mens I  require  for  my  courses  of  instruction,  for,  in  consequence  of  the 
daily  accessions  which  are  heaped  upon  those  already  crowded  in  this 
narrow  space,  it  is  often  impossible  to  find  what  is  wanted  at  the  time, 
and  it  is  out  of  the  question  to  allow  free  access  to  the  Museum  in  its 
present  confused  state,  to  any  student  not  abready  trained  in  the  manipu- 
lation of  specimens.  Had  I  six  or  eight  rooms  of  the  size  of  the  twa 
now  at  my  disposition,  I  could  at  least  make  a  £ur  be^^ing  of  a  syste- 
matic arrangement,  separate  the  duplicates  from  what  is  to  constitute  the 
collection  proper,  allow  free  access  to  the  rooms  for  the  public  as  well  at 
the  students,  and  thus  create  a  more  general  interest  for  this  establish- 
ment, while  the  students  themselves  would  derive  all  the  advantages 
which  such  a  collection  ought  to  afford  them  in  their  studies.  At  die 
same  time,  the  separation  of  the  duplicates  from  the  collection  proper 
would  furnish  ample  materials  for  an  extensive  system  of  exchanges  with 
other  institutions  of  the  same  kind,  by  which  the  collection  would  at 
once  be  at  least  doubled  in  all  its  parts,  and  in  some  of  its  departments 
increased  three  or  four  times,  and  in  some,  even  tenfold.  The  advantages 
of  such  a  system  of  exchanges  are  very  obvious,  and  m^  inability  from 
want  of  room  to  separate  the  duplicates  from  the  collection,  has  already 
been,  for  some  years  past,  a  check  upon  its  increase.  I  hope,  therefore, 
that  as  soon  as  it  is  fully  understood,  some  remedy  for  this  evil  may  be 
found. 

^But  even  the  possession  of  an  appropriate  building  will  not  alto- 

Siiher  put  an  end  to  our  difficulties.  The  collection  is  already  so  large 
at  it  IS  impossible  for  me  to  take  charge  of  it  alone,  even  were  I  to  give 
all  my  time  to  its  care.  For  many  years  past  I  have  already  been  under 
the  necessity  of  having  one  or  two,  and  at  times  even  three  assistants, 
who,  at  my  private  expense,  have  been,  most  of  the  time,  engaged  in 
taking  care  of  the  specimens.  As  I  have  nothinff  in  the  world  but  what 
I  earn  daily,  such  an  expenditure  has  frequently  been  for  me  a  source  of 
unendurable  anxiety,  of  which  I  wish  to  free  myself,  that  I  may  hereafter 
devote  whatever  energy  I  may  possess  untrammeled  to  the  higher  interests 
of  science.  In  this  perplexity  I  have  thought  that  a  number  of  curator- 
ships,  (corresponding  to  the  scholarships  now  existing  in  the  university, 
which  enable  young  men,  whose  private  means  are  insufficient  for  sudi 
an  object,  to  receive  a  college  education)  might  perhaps  be  founded  by 
some  of  our  wealthy  citizens,  which  would  furnish  a  small  income  to 
students  who  have  already  taken  their  decree,  and  who,  wishing  to  pros- 
ecute further  their  studies  under  my  direction,  might  thus  earn  me  means 
of  remaining  in  Cambridge  by  assisting  in  the  arrangement  and  preserva- 
tion of  the  collection,  as  well  as  in  making  the  excluknges.  The  position 
of  the  curators  in  the  scientific  school  would  thus  be  similar  to  that  of 
the  tutors  in  the  undergraduate  department  In  a  well  organized  museum 
there  should  be  as  many  curators  as  there  are  branches  in  zoology,  in- 
cluding embryology,  paleontology  and  zoological  anthropology.    In  the 
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txrorse  ci  time,  the  cnratorships  (to  which  should  be  attached  the  duty 
of  delivering  a  certain  number  of  lectures  annually)  may  be  endowed  so 
as  to  afford  the  means  of  appointing  special  professors  for  each  branch, 
and  as  soon  as  this  is  accomplished,  our  organization  would  be  more  per- 
fect than  that  of  either  the  Briti^  Museum  or  the  Jardin  des  Plantes. 
Beside  the  curators,  there  should  be  one  or  two  preparators,  to  mount 
specimens,  and  to  make  the  necessary  preparations  required  for  the  illus- 
tration of  the  specimens.  It  would  also  be  desirable  to  have  an  artist 
attached  to  the  establishment,  who  would  have  to  make  magnified  draw- 
ings ci  such  specimens  as  are  too  small  to  be  at  once  studied  by  the  natu- 
ral powers  of  the  eye;  these  drawings  would  be  appropriate  ornaments 
for  the  corridors,  and  at  the  same  time  assist  in  the  courses  of  lectures 
which  it  should  be  the  duty  of  every  curator  to  deliver  annually  upon  the 
special  branches  intrusted  to  his  care.** 

The  very  able  chairman  of  the  committee,  the  Hon.  John  H.  Clifford, 
made  an  earnest  report,  urging  upon  the  Overseers  and  the  community 
the  importance  of  acting  at  once  upon  the  suggestions  of  Prof.  Agassis. 
The  interest  which  these  communications  immediately  excited,  was  great 
and  general,  and  steps  were  taken  to  carry  out,  or  at  least  to  commence 
die  execution  of  the  plan.  Several  meetings  of  the  most  distinguished 
and  enlightened  citizens  of  Boston  have  been  held,  and  liberal  sums  have 
already  been  promised.  A  general  subscription  has  been  undertaken, 
with  the  certainty  of  success.  Not  only  this,  but  the  subject  has  already 
beea  brought  before  the  Legislature,  and  there  is  strong  ground  to  believe 
that  a  handsome  appropriation  will  be  made,  from  the  moneys  received 
by  the  State  from  the  sale  of  the  *^Back  Bay"  lands.  Governor  Banks, 
in  his  annual  message,  called  attention,  in  general  but  emphatic  terms, 
to  the  value  of  the  natural  sciences,  and  has  since  shown  a  liberal  dispo- 
sition to  favor  this  particular  measure.  The  Hon.  Charles  Hale,  Speaker 
of  the  House  of  Representatives — and  one  of  the  most  rising  young 
men  in  Massachusetts — ^is  also  understood  to  be  a  warm  friend  of  the 
proposal.  Other  leading  persons  in  the  government  look  upon  it  with 
fitvor,  and  there  seems  little  doubt  that  a  majority  of  the  Legislature  will 
take  the  same  enlightened  view.  r. 

4.  Ohservatums  on  the  Oenus  Uhio,  together  with  descriptions  of  new 
species,  their  soft  parts,  and  embryonic  forms,  in  the  family  Unionidse. 
96  pages  4to,  with  29  plates ;  by  Isaao  Lea,  LLJD.  (From  the  Journal 
of  Uie  Academy  Nat  Sci.  Philad.,  1858). — ^These  researches  constitute  a 
volume,  of  which  the  first  paper  was  read  in  Dec  1857,  and  the  remain- 
ing two  in  November,  1858.  The  embryonic  form  of  the  shell  in  the 
case  of  S8  species  of  Unionidae  is  fibred  without  details  on  one  of  the 
plates.  The  prevalent  form  is  pouch-shaped,  the  height  much  greater 
than  the  length.  In  the  last  paper  on  new  Unionidse  of  the  United 
States,  numerous  species  are  described  and  well  figured.  Dr.  Lea  ob- 
serves that  he  has  found  the  Unto  eylindricus  Say,  U.  rubiginosus  Lea, 
and  Anodonta  imbecUiB  Say,  sensitive  to  light,  as  if  possessing  some 
kin^  of  visual  organs,  and  that  Frot  Haldeman  had  observed  and  pub- 
lished the  same  for  the  Unto  radiatus,  Mr.  Lea's  first  publication  on 
this  point  was  in  the  Proceedings  Acad.  Nat  Sci.  Philadelphia  for  Feb- 
ruary, 1857. 
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5.  On  the  Stratijieatum  of  Vesicular  lee  hy  Presmre;  hj  Prod 
WiLUAM  Thomson,  FitS^  in  a  letter  to  Prot  Stokes,  See.  R8^  (Proc 
Roy.  Soc.  from  Phil.  Mag.,  Dec.  1858.)— In  mj  laat  letter  to  joa  I 
pointed  out  that  mj  brother's  theory  of  the  effect  of  pressure  in  lowering 
the  freezing  point  of  water,  affords  a  perfect  explanation  of  yarioos  re- 
markable phenomena  inrolving  the  internal  melting  of  ice,  described  by 
Prof.  Tyndall  in  the  number  of  the  ^  Proceedings'^ which  has  just  been 
published.  I  wi&h  now  to  show  that  the  stratification  of  yesicular  ice  by 
pressure  obserred  on  a  large  scale  in  glaciers,  and  the  lamination  of  dear 
ice  described  by  Dr.  Tyn£dl  as  produced  in  hand  specimens  by  a  Brah- 
mah's  press,  are  also  demonstrable  as  conclusions  from  the  same  theoiy. 

Conceive  a  continuous  mass  of  ice,  with  vesicles  containing  either  air 
or  water  distributed  throu^  it ;  and  let  this  mass  be  preised  together  hy 
opposing  forces  on  two  opposite  sides  of  it  The  resicles  will  gradnallj 
become  arranged  in  strata  perpendicular  to  the  lines  of  pressure,  beeaum 
of  the  meltinp  of  ice  in  the  loealitiee  cf  greatett  preeture  and  the  regukh- 
turn  of  the  water  m  the  localitiee  of  least  pressure^  in  the  neighborhood  of 
groups  of  these  cavities.  For,  any  two  Tesicles  nearly  in  the  directi<m  if 
the  condensation  will  afford  to  the  ice  between  them  a  relief  from  pres- 
sure, and  will  occasion  an  aggravated  pressure  in  the  ice  round  eadi  of 
them  in  the  places  farthest  out  from  the  line  joining  their  centres ;  while 
the  pressure  m  the  ice  on .  the  far  sides  of  the  two  Tesicles  will  be  som»* 
what  diminished  from  what  it  would  be  were  their  cavities  filled  up  with 
the  solid,  although  not  nearly  as  much  diminished  as  it  is  in  tne  ice 
between  the  two.  Hence,  as  demonstrated  by  my  brother's  theory  and 
my  own  experiment,  the  melting  temperature  of  the  ice  round  each  veai- 
cle  will  be  nighest  on  its  side  nearest  to  the  other  vesicle,  and  lowest  in 
the  localities  on  the  whole  farthest  from  the  line  joining  the  omtrea. 
Therefore,  ice  will  melt  from  these  last-mentioned  localities,  and,  if  each 
vesicle  have  water  in  it,  the  partition  between  the  two  will  thicken  br 
freezing  on  each  side  of  it  Any  two  vesicles,  on  the  other  hand,  whioh 
are  nearly  in  a  line  perpendicular  to  the  direction  oi  pressure  will  agree 
in  leaving  an  aggravated  pressure  to  be  borne  by  the  solid  between  them, 
and  will  each  direct  away  some  of  the  pressure  firom  the  portions  of  the 
solid  next  itself  on  the  two  sides  &rthest  from  the  plane  through  the  cen- 
tres, perpendicular  to  the  line  of  pressure.  This  will  give  rise  to  an 
increase  of  pressure  on  the  whole  in  the  solid  all  round  the  two  cavities, 
and  nearly  in  the  plane  perpendicular  to  thepressure,  although  nowhere 
else  so  much  as  in  the  part  between  them.  Hence  these  two  vesicles  will 
gradually  extend  towanls  one  another  by  the  melting  of  the  intervening 
ice,  and  each  will  become  flattened  in  towards  the  plane  through  the 
centres  perpendicular  to  the  direction  of  pressure,  by  the  freez'mg  of 
water  on  the  parts  of  the  bounding  sur&ce  fietrthest  from  this  plane.  It 
may  be  similarly  shown  that  two  vesicles  in  a  line  oblique  to  that  of  con- 
densation will  give  rise  to  such  variations  of  pressure  in  the  sdid  in  their 
neighborhood,  as  to  make  them,  by  melting  and  freezing,  to  extMid, 
ea(£  obliquely  towards  the  other  and  from  the  parts  of  its  boundary 
most  remote  from  a  plane  midway  between  tiiem,  perpendicular  to  the 
direction  of  pressure. 
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The  general  tendency  clearly  is  fi>r  the  yesicles  to  hecoma  flattened  and 
arranged  in  layers,  in  planes  perpepdicular  to  the  direction  of  the  pr«8^ 
sure  from  without 

It  is  clear  that  the  same  general  tendency  must  he  experienced  eveji 
trhen  there  are  bubbles  of  air  in  the  vesicles,  although  no  doubt  the  tff 
•ultant  effect  would  be  to  some  extent  influenoed  by  the  nmning  down  of 
vater  to  the  lowest  part  of  each  cavity. 

I  believe  it  will  be  found  that  these  principles  afford  a  satisfactory 
physical  explanation  of  the  origin  of  that  beautiful  veined  structure  which 
Prof.  Forbes  has  shown  to  be  an  essential  oi^anic  property  of  glacier^ 
Thus  the  first  effect  of  pressure  not  equal  in  all  directions,  on  a  mass  of 
snow,  ought  to  be,  according  to  the  theory,  to  convert  it  into  a  stratified 
mass  of  layers  of  alternately  dear  and  vesicular  ice,  perpendicular  to  thf 
direction  of  maximum  pressure.  In  his  remarks  "On  the  Conversion  of 
the  N6v6  into  ice,"*  Prof.  Forbes  says,  "  that  ihf  convernon  into  ice  ii 
nmultttfMouB'*^  (and  in  a  particular  case  referred  to  ^^ identical''^)  "  witli  th$ 
foHMttion  of  the  blue  bande  ;  •  • . .  and  that  these  bands  are  formed  where 
the  pressure  is  nK)st  intense,  and  where  the  differential  motion  of  the 
parts  is  a  maximum,  that  is,  near  the  walls  of  a  glacier."  He  further 
states,  that,  after  long  doubt,  be  feels  satisfied  that  the  conversion  of  snow 
into  ice  is  due  to  the  effects  of  pressure  on  the  loose  and  porous  structure 
of  the  former;  and  he  formally  abandons  the  notion  tliat  Uie  blue  veinf 
are  due  to  the  freezing  of  infiltrated  water,  or  to  any  other  cause  (haa 
the  kneading  action  of  pressure.  AH  the  observations  he  describes  seems 
to  be  in  most  complete  accordance  wiUi  the  theory  indicated  abpve. 
Thus,  in  the  thirteenth  letter,  he  aays,  *'  the  blue  veins  are  formed  wh^ 
the  pressure  is  most  intense  and  the  differential  motion  of  the  parts  % 
Btaximum." 

Now  the  theory  not  <M)ly  requires  pressure,  but  requires  difference  <if 
messure  in  different  directions  to  explain  the  stratification  of  the  vesicl<aSt 
Difference  of  pressure  in  different  directions  produces  the  ^  differential 
motion"  referred  to  by  Professor  Forbes.  Further,  the  difference  of 
pressure  in  different  directions  must  be  continued  until  a  very  considera*- 
Lie  amount  of  this  differential  motion,  or  distortion,  has  taken  place,  tp 
produce  any  sensible  degree  of  stratification  in  the  vesicles.  The  absp* 
Jute  amount  of  distortion  experienced  by  any  portion  of  tlie  viscous  masa 
is  therefore  an  index  of  the  persistence  of  the  differential  pressure,  by  the 
continued  action  of  which  the  blue  veins  are  indiu^.  Ilence  also  we 
see  why  blue  veins  are  not  formed  in  any  mass,  ever  so  deep,  of  snow 
rteting  in  a  hollow  or  comer.     *     *     * 

G.  Thoughts  on  Matter  and  Force^  or  marveli  that  encompass  us,  cam^ 
prising  suggestions  illustrative  of  the  theory  of  the  earth  and  the  universe; 
by  Tmomas  Ewbank,  author  of  ^Hydraulics  and  Mechanics,"  &c,  154 
pp.  18mo.  New  York,  1858. — There  are  many  excellent  thoughts  m 
this  little  Work.  But  we  cannot  subscribe  to  its  main  doctrines,  that  ex* 
pension  is  the  only  effective  moving  power  in  a  forming  earth ;  that  the 
earth's  heat  is  due  to  pressure  from  gravitation ;  and  tbat  gravitation  if 
a  means  of  prev^ting  any  decrease  of  the  mean  temperature  of  a  glpho 

*  Tbtrteenth  Letter  on  GUuaers,  section  (2),  dated  Dec  1846. 
SECOND  SEBIEJ,  Vol.  TLXVU,  Np.  SO.*1UEC0.  ISM. 
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because  beat  is  generated  by  pressure  and  bj  friction  attending  tbe  cireo* 
lation  of  tbe  bot  liquid.  Expansion  and  contraction  for  a  gi?en  cbange 
of  temperature  are  equal  in  amount  and  also  in  mecbanical  power,  and 
botb  may  be  sources  of  movements  in  tbe  eartb*s  crust  As  regards 
tbe  circulating  liquid,  tbe  power  causing  tbe  circulation  is  equivalent  in 
amount  of  beat  expended  to  tbe  beat  produced  by  tbe  friction  in  tbe  cir* 
culation,  so  tbat  tbere  can  be  no  increase  from  tbis  source.  8ince  grarit*- 
tion  can  produce  no  condensation  except  tbere  be  a  loss  of  beat,  it  cannot 
'  be  a  means  of  augmenting  tbe  beat ;  and  bence,  wbateyer  may  be  tbe 
amount  at  any  moment,  tbe  spbere  will  still  lose  by  radiation,  and  find 
its  only  possible  means  of  compensation  for  tbe  loss  in  external  sources. 
Tbe  autbor  toucbes  on  geological  topics  wbile  no  geologist,  and  tbere* 
fore  witbout  bebg  aware  of  tbe  points  tbat  are  to  be  met  in  tbe  required 
explanations. 

7.  Shower  of  Mud  at  Ooffu, — ^Dr.  G.  Lawbok  describes  a  mud  shower 
as  baving  occurred  at  Corfu  on  tbe  21st  of  Mardi,  1857.  Tbe  day  was 
squally  and  sbowery,  and  witb  tbe  rain  came  down  a  ligbt  sbower  of 
mud  wbicb  covered  ligbtly  tbe  leaves  of  tbe  trees  and  garden  plants. 
Under  microscopic  examination  tbe  eartby  material  was  found  to  consist 
mainly  of  quartz  grains  and  not  of  minute  organisms. 

8.  J^otei  on  American  Land  ShelUy  iVb.  4 ;  by  W.  G.  Bikkmt,  (Proc 
Acad.  Nat  Sci.  Pbilad.,  1868,  Nov.) — Mr.  Binney  in  tbis  paper  gives  m 
catalogue  of  American  Terrestrial  Mollusks,  witb  full  lists  of  synonyms^ 
wbicb  will  be  found  of  great  convenience  to  all  interested  in  tbis  subject 

9.  Memoirs  of  the  Geological  Soctety  of  Cheat  Britain^  and  of  th9 
Museum  of  Practical  Geology.  Tbe  Iron  Ores  of  Great  Britain.  Part 
n,  Tbe  Iron  Ores  of  Soutb  Stafibrdsbire ;  by  J.  Bealb  Jukks,  witb  va- 
rious analyses,  made  under  tbe  direction  of  Dr.  Percy.  64  pp.  8vOk 
London,  1858. — ^Tbe  Soutb  Staffordshire  iron  works  occur  in  an  area  oi 
60  square  leagues  about  Dudley. 

10.  Smithsonian  Report  for  1857. — ^The  Smithsonian  Institution  is 
doing  for  science  what  is  done  by  a  Royal  Society  abroad ;  and  much 
more.  For  besides  publishing  elaborate  papers  and  works  which  would 
fail  of  a  publisher  on  account  of  the  expense,  it  is  giving  activity  to  sci- 
ence over  the  land, — calling  out  zealous  research,  and  full  collections  of 
observations  and  specimens,  in  explorations  over  the  Rocky  Mountains 
and  tbe  regions  west, — ^making  a  gallery  of  Indian  portiaits,  the  Stanley 
collection  being  deposited  there,  witb  tbe  prospect  of  its  being  pur- 
chased by  government, — gathering  a  cabinet  of  the  natural  productions 
of  the  United  States,— collecting  a  library  of  all  tbe  Transactions  of 
foreign  Societies  and  Journals,  which  is  already  remarkably  complete  and 
nearly  as  possible  up  to  tbe  date  of  publication, — eliciting  and  issuing 
Reports  on  different  departments  of  science, — sustaining  a  series  of  lec- 
tures at  Washington  through  tbe  winter, — and  making  itself  for  the 
great  convenience  of  the  country,  a  medium  of  communication  in  the 
way  of  pablications,  between  the  science  of  the  two  Continents.  This 
Report  gives  a  brief  account  of  the  publications  and  encouragements  of 
researdies  and  general  progress  of  the  Institution  the  past  year ;  also 
lectures  by  Pcot  Joseph  LeOonte  and  Prof.  S.  Alexander,  communications 
on  Meteorology,  and  a  Translation  of  Dr.  J.  Mtlller's  very  valuable  Reporl 
of  recent  progress  in  PhjaicSy  saade  by  G.  C.  Schseffer. 
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It  eontains  also  Uie  dedsion  of  tlie  Board  of  B^nts  upon  the  cliargea 
biooght  by  Prof.  S.  F.  B.  Morse  (contained  in  Shaffner's  Telegraph  Com- 
panion in  ld55)  againet  Prof.  Henry,  implying  hia  ^  consciously  and  will- 
lully  deviating  from  the  truth  and  this  too  from  unworthy  and  dishonor- 
able motives''  in  his  testimony  respecting  the  claims  of  Mr.  Morse  touching 
the  origin  of  the  electro-magnetic  telegraph.  The  charges  were  of  so 
gross  a  character,  Uiat  Professor  Henry,  under  a  sense  of  uie  responsibili- 
ties of  his  position  as  Secretary,  deemed  it  incumbent  on  him  to  bring 
them  before  the  Board.  The  report  of  the  Committee  of  investigation  • 
pronounces  the  charges  unsnstained.  Profl  Henry  followa  the  report  with 
a  history  of  the  discoveries  that  prepared  the  way  for  the  telegraph. 

11.  Straw  Lightning  rods, — ^llie  power  of  straw  as  a  conductor  of  elec- 
tricity has  been  utilized  in  the  soutn  of  France,  no  less  than  eighteen 
Communes  in  the  neighborhood  of  Tarbes  haviag  been  provided  with 
conductors  composed  of  straw.  ExperimentB  show  that  an  electrical 
ahock  sufSciently  powerful  to  kill  an  ox  may  be  discharged  by  a  single 
atraw. — Athen^  Ifo.  1630. 

12.  TtchudL — ^Dr.  Tschudi,  the  well-knowB  traveller,  has  just  returned 
from  his  last  journey  to  Peru ;  the  results  of  which  will  be  submitted 
ahortly  to  the  public. — lb, 

Obftuabt. — Death  of  William  C,  Bond, — We  are  pained  to  announce 
the  death  of  Wiixiam  Cravoh  Boni>,  Esq.,  the  director  of  the  Astronom- 
ical Observatory  of  Harvard  College.  He  died  at  Cambridge,  Mass.,  Jan. 
29,  1859,  aged  69.  He  was  k>m  in  Portland,  Me.,  ^pt  9,  1'789. 
Before  his  appointment  to  the  Cambridge  Observatory,  he  had  devoted 
himself  with  much  industry,  talent  and  success,  not  only  to  astronomical 
observations,  but  to  the  construction  and  improven>ent  of  optical  instru- 
ments, in  every  detail  of  which  he  was  well  informed  and  practically 
skinful.  Having  gained  a  reputation  as  an  observer  at  his  private  obser- 
vatory in  Dorchester,  he  was  called  to  the  charge  of  that  in  Cambridge, 
in  1839,  before  any  buildings  were  erected.  The  great  telescope  was 
mounted  June  24, 1847.  In  connection  with  his  sons,  he  has  used  that 
ffreat  refractor  with  important  results,  in  observations  of  the  fixed  stars, 
Uie  nebuhe,  and  the  planet  Saturn.  To  his  practical  skiH  observers  owe 
a  piece  of  mechanism,  called  the  **  Spring  Governor,''  by  which  time  is 
visibly  measured  to  a  small  fraction  of  a  second.  To  the  same  skill  in 
applying  scientific  knowledge  to  ipechanical  means  was  m  a  large  part 
owing  what  is  known  m  Europe  as  the  ^  American  method  "  of  record- 
ing astronomical  observations  by  electro-magnetism.  He  has  been  engaged 
with  encouraging  success  in  experiments  for  taking  photographs  of  the 
stars  by  a  canrara  attached  to  the  great  telescope.  Before  his  appoint- 
ment at  Cambridge  he  was  employed  by  the  U.  S.  Government  in 
making  astronomical  observations  in  connection  with  those  of  the  South 
Sea  Exploring  Expedition.  Mr.  Bond's  talents  and  acquirements  as  a 
skillful  astronomer  were  duly  appreciated  not  only  in  tnis  country  but 
also  in  Europe.  In  1842  the  honorary  degree  of  Master  of  Arts  waa 
conferred  on  him  by  Harvard  College.  He  was  a  member  of  the  Ameri- 
can Academy  of  Arts  and  Sciences,  of  the  American  Philosophical 
Society,  and  of  the  Royal  Astronomical  Society  of  London.  By  his 
death  the  College  is  deprived  of  a  highly  valued  ofiicer,  and  the  scientific 
community  of  one  of  its  most  gifted  and  accomplished  sons. — Boston 
Daily  Advertiser, 
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SynopsU  of  the  Report  on  Zoophytte;  by  Jameb  D.  Daha.  180  pp. 
8vo.  New  Haven,  1859  ;  containing  descriptions  of  a\\  di6  spedes  in  tha 
Author's  original  4to.  Report,  ivhich  is  ont  of  print 

U.  L.  BowDiTCH :  AddreM  oo  the  Life  and  Character  of  James  Deanft,  M.D.»  of 
Greenfield,  Mass.    46  pp.  8vo. 

Lieut  J.  C.  IvKS :  Culorado  Exploring  Expedition,  Preliminary  Report  to  Cap- 
tain A.  A.  Humphreys,  Topo^^pn.  Engineers.    12  pp.  8to. 

J.  Cassi.x:  Mammalo^  and  Oraithology  of  tha  United  States  Exploring  £xpe> 
»  dition  under  Captain  Wilices,  U.  S.  N.,  1888-1843.  1  vol  4to  in  486  pages,  with  a 
fblio  atlas  of  68  colored  plates,  11  of  mammals  and  42  of  birds. 

F.  T.  CoNiiroTON :  Handbook  of  Chemical  Analysis.  London :  Longman  ^  Co.«* 
The  author  adopts  the  notation  of  the  Laurent  school. 

Sir  R.  L  MuacaisoM:  Geological  Map  of  England  and  Wales,  16  inches  by  14. 
London :  E.  Stanford.    6a— >7«.  mounted  in  case. 

AifOacw  C.  Ramsay  :  Geologieal  Map  of  England  and  Wales,  86  in.  by  42.  Scale 
12  miles  to  the  inch.    London :  E.  Stanford.    25«.  in  case,  80«.  on  rollers. 

Knipr  :  Geological  Map  of  Scotland  including  the  Shetland  and  Orkney  Islands. 
London :  S.  Stanford.    26ir.  mounted  in  case. 

G.  R.  GacxNOUGR :  General  Sketch  of  the  Physical  and  Geol<^gical  features  of 
British  India.  Sise  80  in.  by  68,  scale  26  miles  to  1  inch.  Loodoo:  K  Stanfiird. 
41  4«.  on  a  roller  and  varnished  or  folded  in  a  case. 

Lakk  Paicx :  A  manual  of  photographic  manipulation ;  treating  of  the  practice 
of  the  nrt  in  its  various  applications  to  nature,  with  60  engravings  on  wood.  Lon- 
don.   6«.  Bd.    J.  Churdiill. 

J.  Russell  Hi.xd:  An  Astronomical  Vocabulary.  LondCfn.  la  6dL  J.  W.  Par- 
ker^ Son. 

G.  W.  LowRT :  Atlas  of  Physical  and  Hu»torical  Geography.  Engraved  under  the 
direction  of  Prof.  Ansted  and  Rev.  C.  G.  Nicolay.    London.  6«.  J.  W.  Parker  A  Son. 

JoHM  Matthew  Jones,  Eso,  assisted  by  Major  J.  W.  Wedderbum  and  J.  L  Hor- 
dis,  Esq. :  The  Naturalist  in  Bermuda ;  a  sketdi  of  the  geology,  loology,  and  bot- 
any of  that  remarkable  group  of  islands,  together  with  meteorological  obeenratkMia. 
London:  Reeves  atid  Turner. 

H.  P.  Peesoott:  Tobacco  and  its  Adulterations.  London:  Van  Voorst. — A  work 
giving  the  means  of  distinguishing  the  kinds  of  leaves  mixed  with  tobacco  by  mi- 
eroi^^pic  and  botanical  evidence. 

MiLNE^EowAaoa,  H. :  Le^ns  sur  la  physk>lat^e  et  Tanatomie  comper6e  de  llioinme 
et  des  aniroanx.    T.  IV.  Ire  parte.    In-8.     Victor  Ma$mm,    6/r. 

Lkuckart,  Rot.:  Zur  Eenntniss  des  Geoerationswechsels  undder  Parthenogenesis 
bei  den  Insikten.  Mit  1  lith.  Tat  FrankfuH  a.  M.,  1868.  Meidinger  Sohn  A  Co. 
8MV.  112  pp. 

P.  RiTTEa  voTf  HAUxa  and  Fs.  FomtaLt:  Geologiscbe  IJebersicht  der  Bergbaoe 
4er  Ostorreicbisdien  Monarchie,  mit  einer  TOrwort  von  WxLaxLx  HAWurota.  222 
pp.  8va    Vienna,  1866. 

Peocerdixos  Acad.  Nat.  Scl  Pbiladxlphia,  1858,  Nov.  and  Dec.— p.  188,  Spe- 
cies of  Cristatella  from  near  Newport,  R.  I;  /.  Zeidjf. — p.  190,  Note  on  the  OrtnU 
inMcuiptaof  Hall;  Chritty.-^p,  191,  Birds  of  Hakodadi,  collected  by  Dr.  A.  A.  Hen- 
derson, U.S.  N.;  /.  CoMiit.— p.  197,  Notes  on  Amcrioan  Land  Shelly  No.  4;  W, 
O.  Binney  (f*ee  p.  800).— Plate  8  of  the  new  Lepidopter,  Argynnis  aUartt  Fisher, 
well  colored.— IX  218,  Hadrosaurtts  Foolkii,  Reptile  from  the  Cretaceous  of  New 
Jersey;  /.  LeuL,  W,P.  Faulke,  I  X«a.— p  228,  Ichthyological  Notes;  (7.  Oirard, 
— Prodromus,  Ike.  ^Crustacea  of  the  North  Pacific  Expedition)  Anomoura;  }V, 
BtimpMon. — p.  258,  New  Genera  and  species  of  N.  American  Lizards  m  the  Museum 
of  the  Smithsonian  Institution ;  S,  K  jbeini— p  266,  Renoarks  on  the  Lower  Cre- 
taceous beds  of  Kansas  and  Nebraska  together  with  descriptions  of  some  new  spe- 
eies  of  Carboniferous  fossils  from  the  valley  of  Kansas  river ;  Meek  and  Hayden. 

Annals  or  the  Ltceum  or  Natvbal  Histoet  or  New  Toek,  Vol.  VI,  Sept  1S68. 
—p.  808,  Synopsis  of  the  Genus  Achfttinella;  W.Newccmb. — p.  886,  Remarks  on 
certain  species  of  North  American  Helicida  (continued);  T.  Bland — p.  862,  Synop- 
sis of  tlie  Fresh  Water  Hsbes  of  the  Western  portuM  of  the  Island  ef  TrinidadL 
W.L;  T,OUL 
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Abt.  XXXTT. — On  the  Fhictuations  of  the  Water  Level  at  Oreen 
Bay,  Wisconsin  ;  by  Chas.  Whittlesey,  of  Cleveland,  Ohio. 

The  town  of  Green  Bay  is  situated  at  the  mouth  of  the  Fox 
(or  Neenah)  river.  As  far  up  the  river  as  "  Des  Peres,"  or  about 
five  miles,  the  water  is  dead  and  deep  enough  for  navigation  by 
sail  vessels.  The  first  rapid  is  at  Des  Peres,  the  seat  of  the  ear- 
liest French  mission  on  the  Fox  river,  taking  its  name  from  the 
Jesuit  &thers,  of  whom  relics  yet  remain.  Here  a  dam  and 
lock  have  been  built  as  part  of  the  improvement  of  the  river. 

Movements  of  the  waters  at  the  mouth  and  along  the  still 
water  portion  of  the  channel  are  so  frequent  and  so  marked 
as  to  attract  the  attention  of  travellers  and  residents  firom  the 
days  of  the  Jesuits  to  our  own.  The  current  is  seen  flowing 
rapidly"  up  stream  as  far  as  the  rapids  almost  every  day,  and 
sometimes  more  than  once  or  twice.  With  the  influx  is  a  rise 
sometimes  very  small,  at  others  reaching  one  and  even  two  feet, 
as  the  following  tables  show. 

Notwithstanding  the  curiosity  excited  by  this  series  of  move- 
ments, very  few  measurements  have  been  made.  The  early 
nmnbers  oi  this  Journal  contain,  I  believe,  all  the  observations 
heretofore  made,  but  I  have  not  the  advantage  of  referring  to 
them.  Those  which  I  now  present  are  by  no  means  complete, 
but  may  be  of  some  value  in  discussing  the  question  of  lunar 
influence. 

SECOND  SERIES,  Vou  XXVn,  No.  81.-MAY,  1869. 
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In  the  month  of  August,  1858,  at  mv  request,  D.  Undebwood, 
Esq.,  cheerfully  consented  to  make  hourly  observations  so  far 
as  it  could  be  done  consistently  with  his  occupations.  Mr.  Un- 
derwood is  the  observer  at  Green  Bay  for  the  Smithsonian  Insti- 
tution at  Washington :  a  capable  and  faithful  person,  having  a 
strong  inclination  for  all  subjects  connected  with  natural  science. 

The  bay  which  has  given  its  name  to  the  town,  is  on  an  arm 
of  Lake  Michigan,  about  120  miles  in  length,  and  its  greatest 
width  about  20  miles.  It  opens  into  the  lake  not  so  much  by 
direct  channels  as  by  side  ones  among  islands  that  lie  across  the 
mouth,  which  is  about  25  miles  in  width.  In  general  form  it 
resembles  the  half-fledged  wing  of  a  bird  attached  to  its  body- 
by  its  side  and  at  the  lar^t  end.  The  general  direction  of  its 
axis  or  middle  line  is  northeast  b^  north,  making  an  acute  angle 
with  the  coast  line  of  Lake  Michigan.  A  narrow  peninsula 
coming  to  a  point  at  the  **  Port-des-Morts,**  lies  between  the  bar 
and  the  lake,  rising  from  100  to  200  feet  above  the  water  leveL 
The  western  shore  of  the  bay  is  low  and  swampy ;  winds  that 
blow  across  the  bay  from  the  northwest,  therefore,  act  more 
powerfully  on  its  waters,  locally  considered,  than  those  from  the 
opposite  quarter  over  the  blu£&  of  the  eastern  shore.  At  Green 
Bay  and  Fort  Howard  the  shore  lines  approach  to  a  point 

From  Mr.  Underwood's  register  I  have  to  a  considerable  extent 
condensed  the  readings  so  as  to  express  them  in  substance,  in 
the  form  of  curves.  At  the  broken  or  dotted  portions  the  ob- 
servations are  wanting.  We  assumed  an  arbitrary  line  or  plane 
of  reference  intended  to  be  above  the  floods  of  the  year  1868, 
and  called  this  zero. 

Constructing  a  water-gauge,  marked  to  half  inches,  it  was 
nailed  to  a  pile  at  the  south  side  of  the  dock  of  Day  &  Brothers, 
its  zero  corresponding  with  the  assumed  line,  the  figures  reading 
downwards.  The  readings  were  made  hourly  dunng  the  day, 
but  were  necessarily  deficient  for  naost  of  the  nights. 

By  means  of  the  tables  and  of  the  diagram  [see  Plale]  the 
written  portion  of  this  article  is  very  much  abridged. 

Two  columns  at  the  left  show  the  time  of  high  water,  and  ap- 

?roximately  the  hour  of  the  moon's  southing  on  the  same  day. 
lie  period  which  should  elapse  between  the  meridian  passage 
and  high  water  is  subject  to  so  many  collateral  influences  that  it 
is  not  determined  without  long  continued  observations.  But  for 
the  same  place  it  must  be  nearly  constant,  and  a  tide  arising 
from  that  cause  would  therefore  occur  with  regularity.  The 
space  occupied  by  the  corresponding  strength  and  direction  of 
tne  winds,  as  observed  locally,  exhibits  only  their  prevailing  or 
general  condition. 

On  the  22d  of  September  only  four  hours  passed  without  ob- 
servations, but  most  of  the  days  began  at  5  a.  m.  and  closed  at 

7  P.M. 
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The  position  of  Green  Bay  is  more  fkvorable  for  detecting  a 
lunar  tide,  if  it  exists,  than  a  point  on  the  shore  of  the  lake.  In 
inland  seas  of  much  greater  size,  such  as  the  Baltic  and  the 
Mediterranean,  which  connect  directly  with  the  ocean,  only  a 
small  tide  is  observed.  I  am  not  aware  that  it  has  been  noticed 
in  the  Caspian  and  the  Black  Seas.  On  the  open  sea  the  rise 
and  fidl  is  slight,  ranging  firom  two  to  three  feet  only. 

The  great  vertical  range  of  tides  in  our  harbors  on  the  coast 
arises  uom  the  confiraration  of  the  shore  and  the  form  of  the 
ocean  bed.  The  swell  is  augmented  of  necessitv  as  it  is  driven 
into  bays  and  inlets  with  converging  shores  and  shallow  water. 
At  the  mouth  of  the  Bay  of  Fundy  the  tidal  wave  has  thus 
been  raised  to  10  and  12  feet,  and  running  into  the  bay  it  attains 
a  height  of  80  and  40  and  at  spring  tid^  of  60  feet  The  con- 
tour of  Green  Bay  is  much  the  same.  A  swell  of  two  inches  at 
the  Port  des  Morts  when  carried  on  and  compressed  between  the 
converging  shores  should  produce  a  rise  of  six  or  ei^t  inches. 

It  has  been  long  known  that  on  the  western  lakes  there  is  a 
land  and  water  breeze  occurring  daily,  as  happens  on  the  coast 
of  the  ocean.  Its  regularity  may  be  disturbed  by  storms,  but 
without  these  a  breeze  begins  gently  to  draw  off  shore  between 
seven  and  eight  in  the  evening,  sufficient  to  take  vessels  out  of 
haibor.  About  ten  in  the  morning  following,  the  reverse  is  wit- 
ueemed.  In  the  cold  months,  a  sluggish,  but  damp  and  chiUy, 
cmrrent  of  air  moves  from  the  water  towards  the  land.  It  is 
productive  of  congestion  of  the  skin,  oppresses  the  lungs,  pro- 
dnoes  torpor  in  t£e  animal'  system,  and  increases  the  flow  of 
Uood  to  tne  head.  The  evening  breeze  has  the  oj^osifce  effect. 
Widiout  assuming,  in  the  present  state  of  the  observations,  that 
Hie  moon  produces  no  perceptible  effect  <m  the  waters  of  the 
lakes,  I  offer  some  deductions  that  I  think  follow  from  the  reg* 
ister  of  Mr.  Underwood,  showing  a  direct  connection  between 
the  winds  and  the  rise  and  Mi  at  Ghreen  Bay. 

This  effect  is  complicated  but  may  be  philosophically  ex- 
plained. A  land  breeze  commencing  at  the  Port-des-Morts, 
would  in  due  time  press  the  waters  into  the  bay,  more  or  less  ac- 
cording to  its  duration  and  force.  A  water  or  off-land  breeze 
would  depress  the  water,  but  owing  to  the  foorm  of  the  bay  and 
tlie  coast  the  effect  should  be  less  in  amount  These  breezes  are 
iwDLlar. 

The  winds  and  gales  that  occupy  the  whole  sur&oe  of  the 
lake,  are  irregular  in  their  occurrence.  Thw  overcome  in  many 
cases  the  minar  currents  that  flow  and  renow  across  the  shore 
line  otherwise  daily,  to  and  from  the  land.  These  limitec}  cur- 
rents arise  from  the  unequal  heat  of  the  day  and  of  the  night 
SxMpfOBb  a  powerful  nortW  is  raging  on  the  lake,  driving  the 
umgatar  towards  its  southerly  extremity,  where  the  chances  of 
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sliipwreck  are  at  least  equal  to  those  in  fisivor  of  his  escape.  The 
gale  carries  the  water  along  with  it,  and  at  Chicago  and  Michi- 
gan City  there  is  a. rise  in  the  surface  of  three  to  four  feet  At 
the  Beaver  Islands  and  at  the  Port-des-Morts  there  is  a  corres- 
ponding depression.  The  waters  of  Green  Bay  must  therefore 
tend  to  flow  out.  But  the  same  wind  operating  within  the  basin 
of  the  bay,  resists  the  flow  of  water  to  the  north,  and  diminishes 
the  result  that  would  otherwise  follow,  depressing  the  surface  at 
the  town  of  Green  Bay.  A  gale  from  the  east  and  northeast 
acts  m  favor  of  a  rise,  both  directly  and  indirectly.  Its  tendency 
is  to  force  more  water  into  the  bay  and  to  retain  what  is  already 
there.  Accordingly  we  should  anticipate  very  high  water  under 
the  influence  ol  prolonged  northeasterly  winds.  But  even  here 
as  I  witnessed  at  the  Oconto  River,  November  2d  and  8d,  1868, 
a  reflux  may  occur  while  the  wind  holds  in  the  same  quarter. 
On  the  2d  at  noon  the  water  was  at  its  greatest  known  height. 
At  noon  on  the  8d  it  had  fallen  12  inches  although  the  same 
gale  continued. 

Gales  fix>m  the  south  and  southwest  should  produce  hydro- 
graphical  effects  the  reverse  of  those  from  the  north,  and  have 
Sie  same  double  action.  If  they  continue  long,  the  water  in 
the  lake  is  raised  at  its  northerly  end,  and  tends  to  flow  into  the 
bay,  raising  its  surface.  Within  the  area  of  the  bay,  however, 
the  tendency  is  to  drive  water  out  of  it,  and  to  depress  the  sur- 
face at  the  mouth  of  the  Fox  River.  Here  is  again  the  question 
of  the  resultant  of  opposing  forces. 

The  diagram  and  its  attendant  columns  show  a  direct  connec- 
tion between  the  northeast  winds  and  the  extreme  floods  of  the 
season.  The  2d  of  July,  the  20th,  21st  and  27th  of  August, 
the  8th,  9th  and  24th  of  September,  and  the  2d  and  3d  of  No- 
vember are  cases  of  this  sort. 

But  to  present  this  part  of  the  subject  more  ftdly  I  insert  a 
table  of  the  extremes  of  both  the  ebb  and  the  flood  during  29 
days  which  have  the  ftillest  record.     [See  table,  next  page.] 

From  this  table  it  appears  that  in  all  cases  where  the  force  of 
the  wind  during  the  day  reached  2  and  over,  there  was  a  d^er- 
ence  of  level  of  eight  inches  or  more,  with  the  exception  of  Sept. 
1st,  when  it  was  only  6i  inches.  The  wind  that  day  was  south- 
erly. There  is  one  case  (Sept.  9th)  of  a  range  of  8  inches  where 
the  force  of  the  wind  (northeast)  was  only  1.  In  anotiier  case 
(Sept.  25th),  where  the  record  of  the  previous  day  was  not  taken, 
there  was  a  fluctuation  of  lOJ  inches  without  any  wind  observ- 
able at  the  town  of  Green  Bay.  Observations  on  the  coast  are 
necessary  to  elucidate  such  cases.  On  the  25th  also  there  was  a 
range  of  9  inches  under  similar  circumstances. 

By  the  registers,  there  were  17  days  in  which  the  flood  oc- 
cun^  twke^  having  two  maxima,  and  15  days  with  but  one. 
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High  water  occurred  in  the  forenoon  18  times  and  in  the  after- 
noon the  same  number.  Low  water  took  place  in  the  forenoon 
9  times  and  in  the  afternoon  12.  With  the  wind  northerly,  of 
an  east  and  west  line,  high  water  occurred  12,  and  with  it  south- 
erly 5  times.  There  was  a  flood  in  cahn  weather  10  times,  and 
an  ebb  8  times. 


Extremes 

of  Jluctuatum  for  August  and  September,  1868. 
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t 

^6»/rac<  of  <A«  ntim^  of  times  high  and  low  water  occurred  under  the 
influence  of  different  winds. 


His^  water, 
liow  water, 


North. 

N.W. 

Wert. 

S.W. 

South. 

East 

N.E. 

S.E. 

6timee 
7    " 

0 
0 

2 
8 

2 
8 

6 
6 

0 
0 

10 
8 

0 
0 

•  mA  at  7  and  8  a.m.  and  6  p.m.  t  At 7  a.m.,  12  A,  at  12m.  14  inches,  A^ 

t  OfSe  from  N.E.  b^an  at  midnight,  28d  and  24th. 
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From  the  Ist  to  the  16th  of  September  indasiye,  the  moon's 
southing  oocuired  within  the  boors  of  the  readings  for  high  and 
low  water.  Of  these  days,  on  the  1st  and  8d  the  flood  arrived 
within  two  hours  after  the  passage  of  the  moon«  On  the  2d,  4th, 
6th  and  7th  from  6  to  11  hours  afterwards.  On  the  8th,  9th, 
10th,  12th,  13th,  14th,  15th  and  16th  from  6i  to  Hi  hours  be- 
fore^  southing,  but  on  the  9th  and  13th  there  were  two  maxima 
8  to  6i  hours  after.  From  the  12th  to  the  15th  inclusive,  four 
days,  the  weather  was  continually  calm  at  the  place  of  observa- 
tion. The  variation  of  level  during  those  days  was  small,  the 
mean  being/our  inches,  the  least  2,  and  the  greatest  5^  in.  This 
was  the  most  &vorable  opportunity  for  the  appearance  oi  a  lunar 
tide.  The  period  of  conjunction  passed  on  the  7th,  and  conse- 
quently the  calm  weather  all  came  within  the  first  quarter. 
Neither  on  those  days  or  durine  the  most  quiet  periods  embraced 
in  Mr.  Underwood's  register,  do  I  discover  evidences  of  a  flux 
and  reflux  that  I  can  connectrwith  the  moon's  motions. 

Perhaps  more  perfect  and  prolonged  observations  might  dis- 
close such  evidence.  No  station  can  be  found  better  calculated 
to  test  the  question  &irlv,  provided  simultaneous  observations 
are  made  at  the  mouth  of  the  bay.  It  is  to  be  hoped  the  atten- 
tion which  the  officers  of  the  United  States  Topographical  Corps 
are  now  giving  to  the  subject  c^  lake  fluctuations  will  lead  to 
such  observations.* 


Art.  XSXnL—On  Parthenogenesis  ,i[  by  E.  Kegel. 

Thousands  of  accurately  observed  cases  bear  evidence  that 
an  embryo  can  be  developed  in  a  seed  only  under  the  influence 
of  fecundation.  A  few  naturalists  did,  indeed,  up  to  the  b^in- 
ning  of  the  present  century,  deny  the  necessity  of  fecundation, 
but  these  were  solitary  voices  (Schelver  and  Henschel:^).  The 
theory  of  fecundation,  the  practical  proof  of  it  (the  production  of 
hybrids),  was  assumed  to  be  a  settled  feet,  and  up  to  our  own 
time  imderwent  a  continually  fuller  development 

A  few  voices  were  here  and  there  raised,  not  against  the  the- 
ory of  fecundation  generally,  but  for  the  proposition  that  in  cer- 
tain plants  a  true  embryo  might  be  formed  without  fecundation, 
where  this  was  hindered;  in  other  words,  it  was  assumed  that, 
^  Normally^  the  embryo  is  developed  in  a  seed  only  under  the  infiu-- 

*  See  ao  Appendix  to  thie  paper  in  the  mitceUaniee  beyond. 

t  Botanitcbe  Zettung,  Oct.  S,  1853.  Translated  bj  Arthur  H«ofrey«  J JLS^te. 
Cited  from  the  Ann.  and  Mag.  of  Nat  Hist  ziF,  100. 

X  Hentohel,  Ton  der  Sexualitftt  dtr  Pflanaeo,  oebat  ememiiittoiiMliai  Aflltfuife 
TOO  Dr.  F.  J.  Schelver.    Bretlaa. 
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enee  i^f  Jecundaiion.  Bui  if  the  fecundation  is  prevented^  in  certain 
cases  an  embryo  may  be  nevertheless  developed"  Strictlj  speaking, 
therefore,  it  was  assumed  in  this  statement  that  the  male  sexual 
organs  of  plants  were  wholly  superfluous  structures. 

But  this  assertion  was  made  always  in  reference  only  to  par- 
ticular plants,  and  indeed  to  the  same  with  which  Spallanzani 
had  experimented  in  the  year  1786,  namely  hemp  and  spinach.* 
How  inexact  Spallanzani^  observations  must  have  been,  appears 
from  the  &ct  tnat  he  obtained  ripe  seeds  even  from  basil  frcnn 
which  he  had  removed  the  anthers,  also  from  watermelons,  &c. 

On  these  latter  and  similar  plants,  on  which  it  is  easy  to  opo- 
rate,  there  exist  a  number  of  direct  experiments  to  show  that 
the  prevention  of  fecundation  hinders  the  production  of  seeds 
capable  of  germination;  these  and  similar  observations  have 
been  repeated  subsequently  by  persons  who  were  wholly  desti* 
tute  of  the  knowledge  requisite  for  an  exact  experiment  On 
the  other  hand,  Bemhardi,  an  otherwise  very  exact  observer, 
repeated  Spallanzani's  experiments  on  hemp,t  and  obtained  ex* 
uray  similar  results. 

iTliis  question  then  sank  to  rest  again;  Bemhardi's  observa* 
tions  were  explained  by  assuming  inaccurate  observation,  or  the 
formation  of  a  bod  in  the  seed. 

In  1841,  J.  Smith :(:  made  known  his  observations  on  the  pro* 
ductioQ  of  seed  by  (^lebogyne  iUciJbUa^  which  was  stated  to  per^ 
feet  all  its  seed  without  any  fecundation.  At  the  same  period 
Lecoq  asserted  the  occurrence  of  parthenogenesis  in  a  host  of 
plants.  From  his  superficial  observations  he  drew  the  conclu- 
sion that  all  annual  plants  with  separate  sexes  could  form  perfect 
aeeds  without  fecundation*  By  such  a  wise  contrivance,  nature 
prevented  the  dying-out  of  such  plants. 

OaelAogyne  is  still  in  very  few  hands  in  flowering^^condition. 
So  &r  as  we  know,  it  has  not  been  observed,  from  the  period  of 
flowering  to  the  ripening  of  the  fruit,  by  any  €tel7nan  botanist 
Observations  on  the  so-called  unfecundated  seeds,  such  as  were 
made  by  Badlkofer,  Klotzsch,  and  A.  Braun,  can  have  but  a 
conditional  importance.  That  all  has  not  been  seen  that  may  be 
seen,  in  this  plant,  is  evident  from  the  fact  that  while  Klotzsch 
deoKiDStnttea,  from  the  formation  of  the  seed  of  this  plant,  ihsX 
it  contained  not  an  embryo  at  all,  but  a  bud,  Badlkofer  and  A. 
Braon  are  of  the  opposite  opinion.  The  latter,  however,  made 
a  most  important  ob»Brvation,  still  unexplained  by  him,  namely, 
that  he  found  a  pollen-grain  with  a  pollen-tube  on  the  stigma  of 
Oaslebogyne. 

*  SpaUansaBi,  Eipdrienon  poor  aerrir  A  I'Histcnre  da  la  Gte^ntion  dei  Adiiimiiz 
«i  dm  PlAotea.    Geoera,  1786. 

4  Otto  uDd  Dietrich,  Allg.  Garte&ieltnDg,  1889,  pp.  827, 889. 
t  TniM.  Tiiimiwm  Society  of  Londoo,  1841,  p.  609. 


Digitized  by  VjOOQ IC 


312  E.  Regel  on  Parthenogenesis, 

In  leaving  Codebogyne  to  one  side,  since  those  only  are  competent 
to  speak  of  it  who  have  had  an  opportunity  to  OMerve  it,  it  may 
be  noticed  that  this  plant  has  been  the  cause  of  the  resuscitation  of 
*the  question  as  to  the  possibility  of  parthenogenesis  in  the  vege- 
table kingdom,  and  this  the  more  that  a  similar  phenomenon  in 
the  animal  kingdom  was  simultaneouslv  asserted  by  von  Siebold. 
Naudin  and  Decaisne  in  particular  toot  up  again  the  earlier  ex- 
periments  on  Spinacia  and  Cannabis,  adding  to  them  a  number 
of  other  plants.  The  result  of  their  experiments  was,  that  fe- 
male plants  of  Spinada,  Cannabis,  Mercurialis  annua,  and  Bryo- 
nia cUoica  bore  perfectly  ripe  se^s  when  they  had  been  suffi- 
ciently guarded  against  the  accidental  influence  of  the  pollen  of 
male  flowers.  According  to  M.  Naudin's  report,  neither  he  nor 
M.  Decaisne  could  discover  male  flowers  among  the  female  flow- 
ers, which  were  borne  in  great  numbers.  On  the  other  hand, 
Bicinus  communis  and  JScbcdium  JEhterium  bore  no  seed  when  all 
the  male  flowers  were  removed  before  they  opened. 

Naudin  concluded  fix)m  his  observations  '*  that  only  dioecious 
plants  are  capable  of  perfecting  seeds  without  fecunda;tion,  while 
monoecious  plants  perfect  their  seed  only  under,  the  influence  of 
fecundation. 

Radlkofer,  &om  the  cases  made  known  by  Naudin  and  Smith, 
deduced  the  further  law,  "  thai  ovaries  whi^  perfect  their  emhryos 
without  fecundation  retain  their  stigmas  much  longer  in  a  feriilizable 
condition  than  is  the  case  when  the  embryo  originates  in  consequence 
of  regular  fecundation.^^ 

As  usual,  the  majority  of  naturalists  have  accepted  these  state- 
ments, promulgated  as  certain  facts.  The  very  circumstance 
that,  in  the  supposed  discovery,  all  those  laws  which  we  have  in- 
variably recognized  in  reference  to  the  origin  of  embryos  are 
opposed  face  to  face — the  attraction  of  the  wonderful,  which  in 
these  days  possesses  a  powerful  charm, — ^has  brought  many  over 
to  the  party  who  believe  in  a  parthenogenesis. 

The  author  of  this  notice  has  expr^sed,  in  the  last  year  or 
two  (*  Bonplandia,'  'Gartenflora*),  his  modest  doubt  as  to  the 
accuracy  of  the  experiments  of  Naudin  and  Decaisne,  which 
served  as  the  basis  of  an  hypothesis  of  so  great  weight. 

An  objection  arose  in  the  outset,  from  the  fact  that  the  result 
was  obtained  only  in  small-flowering  plants  which  developed  a 
mass  of  flowers  in  every  leaf-axil,  wriile  large-flowering  plants, 
like  IHcinus  and  Ecbalium,  bore  no  seed  when  fecundation  was 
prevented.  Still  more  strUdng  was  it,  that,  of  plants  known  to 
DC  polygamous,  only  female  plants  were  mentioned,  and  an  as- 
surance was  given  that  no  male  flowers  were  observed  upon  them. 

I  have  in  the  present  summer  repeated  the  experiments  made 
by  Decaisne  and  Naudin.  Although  they  are  not  yet  quite  con- 
cluded, they  have  aflForded  me  proof  that  Decaisne  and  Naudin 
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have  observed  but  superficially,  and  that  neither  JS^nacia  nor 
Mercurialis  are  to  be  included  among  plants  which  can  furnish 
proof  of  parthenogenesis.* 

Plants  of  Spindcia,  Mercurialis  annua^  and  Cannabis  were 
planted  singly  in  pots ;  and  the  male  plants  were  removed  as 
they  appeared,  before  the  dehiscence  of  the  earliest  anthers. 
The  fenuile  plants  were  kept  in  a  place  where  no  pollen  from 
similar  plants  could  have  access  to  them.  As  soon  as  the  first 
flowers  were  perfectly  developed,  they  were  cut  away  so  as  to 
leave  only  a  few  axillary  inflorescences  which  could  be  easily 
examined.  All  newly-produced  lateral  branches,  which  were 
abundantly  developed,  were  carefiilly  removed,  and  the  infloresr 
cences  of  Uie  plants  experimented  on  observed  daily  with  a  lens. 
These  observations  refer,  up  to  this  period,  only  to  Mercurialis 
and  Spinaciaj  as  Cannabis  has  not  yet  unfolded  any  flowers. 

MercuriaHs. — One  of  the  female  plants  was  placed  in  a  diflfer- 
ent  locality,  where  it  grew  freely  without  being  cut  This  plant 
has  now  set  abundance  of  fruit,  which  will  doubtless  bear  per» 
feet  seeds  with  embryos.  But  on  examination  it  was  found  that 
solitary  perfectly  developed  male  flowers  were  produced  in  the 
axillary  tufl»  of  flowers,  as  can  be  testified  by  MM.  Komicke, 
Bach,  and  Maximowicz,  to  whom  I  showed  them.  How  this 
escaped  the  observation  of  MM.  Naudin  and  Decaisne,  is  beyond 
my  comprehension. 

Two  plants  of  Mercurialis  were  cut  in  and  observed  in  the 
above  described  manner.  Each  of  the  few  tufts  of  blossom  pro- 
duced a  great  number  of  female  flowers.  Here,  again,  solitary 
male  flowers  continually  made  their  appearance,  so  that  I  have 
already  removed  more  than  twentv  of  them  from  each  of  the 
experimental  plants.  Even  with  the  most  careful  observation, 
an  absolutely  conclusive  result  could  scarcely  be  obtained  with 
this  plant ;  for  the  male  flowers  are  only  detected  after  they  have 
opened,  and  therefore  may  have  scattered  pollen,  I  used  my 
utmost  endeavors  to  suppress  the  male  flowers  at  the  right  time ; 
and  in  fact  hitherto  neitner  of  the  experimental  plants  have  set 
fruit,  all  the  earliest  developed  female  flowers  having  withered  up. 
But  if  these  plants  should  still  set  fruit,  this  must  be  attributed 
to  pollen  received  from  some  of  the  male  flowers.. 

Spinacia. — ^Difficult  as  it  is  in  Mercurialis  to  neutralize  the  in- 
fluence of  pollen  from  adventitiously  developed  male  flowers,  it 
is  still  more  difficult  with  Spinacia.  All  the  experimental  plants 
were  cut  in.  I  observed  at  first,  in  the  axillary  tufts  of  female 
flowers,  solitary  normally  developed  anthers,  which  projected 
over  the  female  flowers.    I  removed  them,  and  placed  tne  plants 

*  I  baye  not  yet  fall  obeeryatione  npon  CannabU  i  but  this  will  doubtless  fur- 
nish similar  results. 

SECOND  8BRIR8.  Vol.  XXVH,  No.  81  .-MAT,  1869. 
41 
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on  which  I  had  noticed  them  in  a  different  locality.  All  my 
experimental  plants  appeared  inclined  to  set  seeds.  I  therefore 
placed  all  except  one,  on  which  the  first  flowers  were  beginning 
to  unfold,  in  another  situation,  and  continued  the  examination 
of  this  plant  with  redoubled  attention,  allowing  in  all  only  ten 
axillary  tufts  of  blossom  to  come  to  perfection.  All  newly -pro- 
duced lateral  branches  were  necessarily  broken  of^  as  these  at 
once  developed  new  blossmna    First  of  all,  I  observed  on  this 

flant  two  stamens  with  anthers  containing  abundance  of  pollen, 
laced  under  the  microscope,  this  exactly^  resembled  normal 
poUen.  These  stamens,  however,  did  not  arise  (as  I  observed  in 
Chamcerops  last  year)  fix>m  female  flowers ;  but  among  the  fismale 
flowers  were  scattered  solitary  stunted  male  flowers,  which 
brought  only  one  stamen,  seldom  more,  to  perfection.  This 
fixed  my  attention.  With  Ae  help  of  the  lens^  I  soon  saw,  in 
the  tufts  of  female  flowers,  isolated  gland-like  bodies,  whidi  I 
had  taken  at  first  for  misshapen  bracts.  When  I  had  dissected 
them  out,  I  found  that  they  were  sessile  aTiAers,  developed  in 
scattered  abortive  male  flowers.  These  contained  perfect  pollen, 
as  the  above-mentioned  gentlemen  as  well  as  myself  c%a  testify. 
These  anthers  are  seldom  perfectly  seen,  but  are  almost  always 
partlv  covered  up  by  the  involucnd  scales  of  the  flowers  m 
which  they  arise,  so  that  they  may  be  easily  overlooked  or  be 
taken  for  transformed  bracts.  In  the  isolated  male  flowers  I 
usually  found  one  sessile  perfect  anther,  with  several  abortive ; 
more  rarely  several  perfectly  developed  anthers  filled  with  pol- 
len (all,  however,  sessile)  exist  in  one  flower.  From  one  single 
axillary  inflorescence  I  dissected  out  ten  such  male  flowers  with 
sessile  perfect  anthers.  But  as  this  had  to  be  done  on  living 
plants  under  a  lens,  it  could  seldom  be  effected  without  injuring 
the  anthers,  by  which  pollen  was  always  scattered.  In  such 
cases,  I  indeed  removed  the  immediately  aidjacent  female  flowers ; 
and  the  withering  away  of  the  earliest  female  blossoms  was  the 
result.  At  present,  however,  several  appear  to  be  swelling  into 
fruit. 

The  very  abundant  development  of  axillary  flowers  here  is  of 
course  a  result  of  the  cutting  back  of  the  plant  and  the  removal 
of  the  lateral  shoots  which  continually  br^dic  out  afresh  fix)m  the 
axils,  since  the  formative  energy  is  wholly  diverted  to  the  de- 
velopment of  flower-buds.  A  large  proportion  of  the  experi- 
mental plants  did  not  bear  this  injury,  and  soon  died  away. 

Whether  the  experimental  plants  of  Spmacia  and  Afercicrialis 
perfect  seeds  capable  of  germination,  or  not,  these  experiments 
have  already  fully  convinced  me  that  these  two  cenera  only  de- 
velop perfect  seeds  under  the  influence  of  the  pollen  of  adventi- 
tious male  flowers,  and  that  the  only  possibility  of  preventing 
fecundation  is  by  daily  repeated  ob.^rvation  of  every  single 
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flower  that  unfolds,  limitation  of  the  growth  of  the  plant  to  a 
few  tufts  of  inflorescence,  and  rightly-timed  removd  of  each 
male  flower  which  makes  its  appearance.  An  observer  who 
merely  looks  over  a  number  of  female  plants  with  thousands  of 
little  flowers,  cannot  possibly  obtain  any  result  of  the  slightest 
scientific  value.  Surveying  therefore  the  conclusions  drawn 
fipom  these  experiments,  it  becomes  evident  that  they  have  no 
authority. 

That  Ricinus  and  EUxdium  perfected  no  seed,  evidently  arises 
from  the  fact  that  in  these  plants  the  male  flowers  may  be  easily 
enough  detected  in  time  and  removed,  which  can  scarcely  iJe 
accomplished  with  certainty  in  Mercurialis  and  Spinaciay  since, 
from  tne  small  size  and  close  packing  of  the  flowers,  these  can 
only  be  detected  when  too  late,  even  if  these  flowers  are  not 
altogether  overlooked.  There  is  no  ground  for  making  a  dis- 
tinction between  monoecious  and  dioecious  plants  in  this  respect. 

The  same  is  the  case  with  the  stiemas.  AH  the  flowers  of  my 
experimental  plants  that  were  realfir  protected  from  fecundation 
soon  withered,  stigma  included,  w  hen,  on  the  oth^  hand,  fruit 
was  formed  in  consec[uence  of  fecundation,  the  stigmas  pemsted 
a  long  time,  which  is  by  no  means  wonderful,  considering  the 
fleshy  nature  of  the  stigmas  of  these  plants. 

As  soon  as  Cbnnoi^  flowers,  this  plant  shall  also  be  subjected 
to  careful  examination.  I  may  be  permitted  to  notice  before- 
hand, that  the  results  of  previous  observations  on  Cannabis  have 
b^n  very  varied.  Some  obtained  no  seeds  on  separate  female 
plants  (Linnaeus  obtained  this  result) :  others  obtained  abund- 
ance of  seed.  It  seems  to  be  indicated  by  this,  that  in  (hnnoAis 
t^ere  occar  individuals  bearing  only  female  flowers,  and  othert^ 
which  may  resemble  those  of  ^inacui  or  Mercurialis. 

We  possess  plants  of  Ocdebogyne;  but,  unfortunately,  none  of 
them  have  yet  flowered.  Yet  I  am  convinced  that  in  this  plant 
careful  observation  will  clear  up  the  matter.  I  may  refer  to  the 
peculiar  glands  which  surrouna  the  female  flowers,  with  which 
solitary  imperfect  anthers  might  be  easily  confounded.* 

Parthenogenesis  certainly  does  not  occur  in  plants  with  evi« 
dent  sexual  organs. 

Petenbug,  Aug,  18, 1868. 

*  Hm  Avttior  doM  not  Appear  to  be  sware  that  the  ^anctovB  of  the  male  £oW' 
en  of  CSoBMosrvM  are  veil  Imown.  M.BaiUoBlyMpropoeed  theiameiioaatisiMlK)^ 
eiplanatiop  of  thie  case. — ▲.  H, 
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Art.  XXXIV. — Terrestrial  Climate  as  influenced  hy  the  Distribu' 
tion  of  Land  and  Water  cU  different  geological  epochs  ;  by  Hknry 
Hennessy,  F.R.S.,  M.R.I. A.,  Professor  of  Natural  Philosophy 
in  the  Catholic  University  of  Ireland  * 

Every  point  on  the  earth's  surfiace  is  continually  gaining  and 
losing  heat,  and  its  actual  temperature  at  any  given  moment  de- 
pends on  the  difference  between  its  gains  and  its  losses.  If  the 
outer  coating  of  the  earth  were  exclusively  comj)Osed  of  solid 
materials,  terrestrial  climate  would  depend,  principally  on  the 
heat  gained  from  sunshine  and  the  heat  radiated  into  space.  But 
as  the  earth  is  completely  enveloped  by  an  atmosphere,  and 
partly  surrounded  by  a  ^quid,  its  thermal  conditions  must  be 
greatly  influenced  by  the  physical  properties  of  these  fluid  cov- 
erings. While  the  heating  or  cooling  of  a  solid  follows  the 
clearly  defined  and  comparative  well  understood  laws  of  con- 
duction and  radiation,  the  heating  or  cooling  of  gases  and  liquids 
is  further  greatly  modified  by  the  mobility  of  their  particles. 
The  changes  of  state  which  frequently  take  place  in  fluids, 
whether  by  evaporation  or  condensation,  fireezing  or  liquefaction, 
introduce  agencies  which  still  further  complicate  the  study  of 
their  therm^  relations. 

When  we  study  the  thermal  conditions  of  a  liquid  distributed 
over  the  terrestrial  spheroid,  it  becomes  manifest,  that  these  con- 
ditions are  influenced  by  the  area,  configuration,  and  physical 
structure  of  such  portions  of  the  solid  earth  as  rise  above  the 
ocean  and  come  in  contact  with  the  atmosphere,  so  as  to  consti- 
tute the  surface  of  the  dry  land.  Upon  this  matter  I  propose 
to  develop  certain  views  wnioh  are  closely  connected  witn  those 
I  have  alreadv  published  relative  to  the  distribution  of  heat 
over  such  solia  surfaces-f 

2.  When  a  surface,  covered  with  ordinary  soil,  receives  the 
rays  of  the  sun,  the  heat  thus  acquired  passes  downwards,  but  on 
arriving  at  a  very  small  depth  its  intensity  rapidly  diminishes. 
The  sofer  heat  wnich  is  thus  received  by  the  ground  may,  there- 
fore^ be  considered  as  confined  almost  entirely  to  a  thin  superfi- 
cial stratum.  The  air  in  contact  with  the  soil  becomes  heated, 
expands^  and  tends  to  ascend :  a  circulation  thus  follows  between 
the  upper  and  lower  strata  of  the  atmosphere  situated  above  the 
heated  ground.  During  the  night  a  different  process  takes 
place ;  for  then  the  radiation  of  tne  soil  causes  its  temperature 

*  Cited  from  the  Atlantis,  for  JaDuarj,  1869. 

f  On  the  Distribation  of  Heat  over  Islands,  etc.,  Atlantis,  No.  ii,  p.  896.  See 
also  the  Note  on  the  Laws  that  Regulate  the  Distribution  of  Xsothermal  Lines,  No. 
iii,  p.  801. 
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to  fall  below  that  of  the  superincumbent  air ;  the  coldest  stratum 
of  the  lower  portions  of  the  atmosphere  being  in  contact  with 
the  ground,  the  equilibrium  of  those  above  is  not  so  much  dis- 
turbed. Yet,  even  in  this  case,  causes  exist  which  tend  to  pro- 
duce a  series  of  actions  and  reactions  between  the  upper  and 
lower  strata  of  air,  by  which  a  process  of  convection  will  be 
ultimately  developed.  These  actions  will  be  rendered  especially 
remarkable  if  the  soil  is  not  bare,  but  covered  with  ve^tation 
in  the  manner  of  the  greater  part  of  the  dry  land.  This  ques* 
tion  has  been  fully  treated  by  Melloni,*  in  his  memoir  on  the 
nocturnal  cooling  of  bodies.  His  general  proposition,  that  "  a 
body  exposed  during  the  night  to  the  influence  of  a  sky  of  equal 
clearness  and  calmness,  is  always  cooled  to  the*  same  extent, 
whatever  may  be  the  temperature  of  the  air,"  is  fruitful  in  im- 
portant results.  Thus  is  explained  the  great  differences  between 
the  temperature  of  the  dav  and  night  on  land  in  the  torrid  ssone. 
The  intense  cold  observed  during  the  night  by  Denham  in  trav- 
ersing the  great  Desert  of  Sahara,  the  process  of  artificial  freez- 
ing at  Bengal,  and  the  rain-like  dews  observed  by  Humboldt  in 
the  forests  of  South  America,  are  all  necessary  consequences  of 
the  energy  of  the  actions  and  reactions  by  which  the  outer  coat- 
ing of  the  earth  loses  the  warmth  it  has  acquired  from  sunshine 
during  the  day.  Conversely,  the  ahnost  constant  temperature 
of  the  sea  in  tropical  regions,  by  day  and  night,  and  the  nearly 
total  absence  of  dew  on  the  rigging  of  vessels  fisir  removed  from 
the  land,  clearly  show  the  peculiar  retentiveness  of  heat  pos- 
sessed bv  the  water,  and  that,  imlike  the  land,  it  does  not  reaoily 
part  with  whatever  warmth  it  may  have  acquired  from  sunshine 
during  the  day.  The  cold  southerly  breezes  sometimes  observed 
in  Egyptf  during  the  winter  months,  when  the  air  has  passed 
over  mimense  sur&ces  of  sandy  desert,  present  a  striking  con- 
trast to  the  southwesterly  winds  which  at  the  same  season  trav- 
erse the  ocean  and  visit  our  shores.  It  appears,  from  a  commu- 
nication in  the  Times  newspaper,  dated  Melboume,  November 
15,  1858,  that  in  South  Australia,  the  coldest  winds  during  the 
winter  months,  are  those  blowing  frt>m  the  northerly  and  tropi- 
cal r^ons,  while  the  warmest  are  those  blowing  from  the  poi^ 
The  former  pass  over  extensive  surfaces  of  heat-radiating,  and 
therefore  heat-losing  land,  while  the  latter  traverse  the  heat-re- 
tiuning  ocean.  In  the  summer  (at  least  bv  day)  the  opposite 
phenomena  are  observed,  of  warm  winds  nrom  uie  north  and 
cold  from  the  south.  Combined  observations  on  the  wind,  and 
on  temperature,  by  day  and  night,  would  further  elucidate  a 
problem  which,  in  the  words  of  the  writer,  "  cannot  be  solved 

*  TvfM^  ScMotific  Memoin,  vol  t,  pp.  458  and  580;  and  Aonales  de  Chimie  ct 
d«  Physiqiie,  for  Febmary  and  April,  1848. 
f  Kaemti  Met^rologie»  Frtodi  edit.,  p.  45. 
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without  greatly  adding  to  the  stock  of  our  knowl^ge."  Whilo 
the  feeble  conducting  power  of  the  solid  portion  of  the  earth's 
<x>ating,  allows  but  a  small  portion  of  the  sun's  heat  to  pass  be* 
neath  the  surface,  so  that  whatever  warmth  is  thus  received  on 
that  surface  during  the  daj  is  readily  radiated  into  space  during 
^e  night,  a  liquid  mass,  sunilarly  exposed  to  sunshine  and  sub- 
sequent nocturnal  radiation,  possesses  peculiar  properties  which 
greatly  influence  the  differences  between  its  thernutl  losses  and 
gains.  The  most  important  of  these  properties  are,  (1)  the  great 
capacity  of  water  for  heat,  by  which  it  gradually  accumulates 
and  slowly  parts  with  whatever  warmth  it  has  received;  and 
(2)  the  intermobility  of  its  particles,  by  which  exchanges  of 
temperature  in  different  parts  of  the  liquid  mass  are  essentially 
promoted. 

Let  us  consider  the  effect  of  the  sun's  rays  on  a  globe  covered 
with  water,  and  we  shall  soon  perceive  that  a  more  energetic 
process  than  that  of  conduction  accompanies  the  exchanges  of 
temperatufe  between  the  different  portions  of  the  fluid.  The 
water  which  receives  the  vertical  rays  of  the  sun  will  be  more 
heated  than  the  waters  which  receive  its  rays  at  more  oblique 
inclinations.  Not  only  the  amount  of  warmth  received  over  a 
given  area,  but  also  the  depth  to  which  the  rays  of  heat  pene- 
trate below  the  sur&ce,  depends  upon  the  angles  made  by  these 
rays  with  the  vertical.  Inequalities  of  surface  temperature,  de* 
pending  on  the  latitude,  the  hour  angle,  and  the  sun  s  longitude, 
should  thus  result  The  more  heated  waters  would  expand,  and 
tend  to  spread  over  the  cooler  waters  in  other  regiona  Currents 
should  arise  firom  the  mutual  actions  and  reactions  of  the  un- 
equally heated  portions  of  the  fluid.  The  colder  currents  would 
usually  tend  to  flow  beneath  the  warmer,  unless  at  temperatures 
approaching  that  of  the  maximum  density  of  water,  and  thus  a 
px>ce8S  of  circulation  would  be  establidied  by  which  the  tem- 
perature acquired  by  the  superficial  strata  of  the  water  should 
be  ultimately  propagated  to  a  certain  depth  below  the  sur&oe. 
Evaporation  would  also  take  place,  and  bv  the  condensation  of 
vapor  a  certain  portion  of  the  neat  received  by  the  water  would 
be  imparted,  in  the  formation  of  clouds,  to  the  superincumbent 
atmosphere. 

I^  as  in  the  existing  oceans,  this  water  be  salt,  the  inequalities 
<rf  temperature  producing  inequalities  of  evaporation,  will  also 
produce  diversities  in  the  density  of  the  water  in  different  re- 
gions, and  thus  additional  ener^  will  be  imparted  to  the  process 
of  circulation.  The  Salter  ana  heavier  surfisice  water  will  tend 
to  sink  into  the  colder  lio[uid  which  lies  beneath,  and  which  shall 
naturally  tend  to  take  its  place,  by  ascending  upwards.  The 
process  of  evaporation  would  cool  the  surfece  of  the  water ; 
but)  unlike  that  of  radiation,  it  is  not  altogether  a  losing  process 
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as  &r  as  the  entire  stirfEtce  of  the  earth  is  considered ;  for  it  is 
sooner  or  later  followed  by  condensation,  whereby  the  greater 
part  of  the  absorbed  heat  is  again  returned.  When  a  piece  of 
land  or  water  parts  with  its  heat  by  radiation  into  space,  that 
warmth  can  never  be  restored  to  any  part  of  the  earth's  surface ; 
but  whatever  heat  the  water  loses  by  evaporation,  becomes 
latent  in  the  vapor  so  produced,  and  is  ultimately  transferred  by 
condensation  to  som^  other  part  of  the  globe ;  and  hence  evap- 
oration does  not  constitute  an  agent  in  causing  a  diminution  of 
general  terrestrial  temperature.  Let  us  now  suppose  a  sheet  of 
water  at  the  equator  nearly  surrounded  by  fixea  boundaries,  so 
as  to  form  a  species  of  imm^xse  li^oon.  Its  temperature,  from 
the  causes  here  referred  to,  will  rapidly  augment  The  heat 
which  it  has  acquired  during  the  day  shall  have  penetrated  so 
deeply  as  to  be  incapable  of  being  laduated  badcwards  into  space 
during  the  night,  with  the  same  &cility  as  on  tke  surfstce  of  a 
sandy  plain  or  from  the  summits  of  a  mass  of  vegetation.  Its 
temperature  should  thus  continue  to  accumulate  up  to  a  certain 
limit  imposed  by  the  conditions  of  evaporation,  and  it  might 
tdtimately  attain  a  mean  temperature  superior  to  any  which  is 
now  met  at  the  surface  of  intertropical  seas. 

8.  These  views  are  strikingly  illustrated  by  thephenomena 
accompanying  the  origin  of  the  Gulf  Stream.  The  xnaaa  of 
water  which  rushes  into  the  Gxdf  of  Mexico,  along  the  southern 
shores  of  the  Cartibbean  Sea,  has  already  acquired  a  certain 
-elevated  temperature  from  the  action  of  sunshine  in  the  south- 
em  torrid  zone  in  its  passage  from  Gape  St,  Boque.  In  moving 
around  the  Caribbean  Sea  and  the  Mexican  Gul^  these  waters 
still  continue  under  the  influence  of  a  tropical  sun,  fmd  are  con- 
stantlv  increaainff  in  temperature.  The  islands  and  coasts  which 
theynapp^  to  bathe,  have  no  part  in  directly  promoting  this 
augmentation.  On  looking  over  the  isothermal  chart  of  the 
<3aribbean  Sea  and  Gulf  of  Mexico,  prepared  by  Mr.  Charles 
Beville,*  it  becomes  manifest  that  in  general  the  temperature 
-decreases  in  going  towards  the  land.  In  some  places  the  mean 
annual  temperature  of  the  water  close  to  the  land  is  24^*5  Cen- 
tigrade ;  frirther  out  at  sea  it  is  25°,  and  still  further  from  the 
Imd  it  is  25°-5..  In  other  places  it  gradually  augments  from  26°, 
in  going  from  the  land,  up  to  27®'4.t  These  results  are  uncon- 
nected with  the  influence  of  latitude,  and  they  are  still  less  ex- 
plicable by  the  influence  of  oentrifrigal  force,  in  driving  the 
cooler  and  heavier  waters  towards  the  edges  of  the  great  cur- 
resat,  in  its  semi-rotatory  movement  around  ike  gult  For  in 
this  case  the  law  of  decrease  of  temperature  in  going  from  the 

*  Annnaire  de  la  Soci^t^  M^t^rologique  de  la  France,  torn  i,  p.  160. 
4  Beduoed  to  degreas  of  FahreDbeif  s  scale,  theae  iramben»  anraoged  in  the  same 
order  a» in  tho  text,  are  76^1,  77*0,  77<*'9, jTS^-S,  81«-8. 
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land,  should  not  hold  on  approaching  the  coasts  of  large  islands 
situated  towards  the  centre  of  the  moving  mass  of  waters.  BuL 
in  such  instances,  it  is  also  manifested ;  for  on  the  north  and 
south  coasts  of  the  Island  of  Cuba  we  find  the  isothermal  lines 
of  26*'-2  and  26''-6,  while  the  isothermals  of  26^-7  and  26** -8  are 
situated  outside  them  respectively.*  In  Mr.  Deville's  chart  these 
are  closed  isothermals,  similar  to  those  which  I  have  indicated 
on  the  surface  of  the  British  Islands ;  but  i»  the  lowest  isother- 
mals in  my  map  are  the  most  remote  from  the  sea,  those  in  his 
chart  which  exhibit  the  highest  temperature  are  farthest  fix)m 
the  land.  It  is  thus  apparent  that  the  intertropical  sea  may  be- 
come a  storehouse  of  heat,  by  retaining  much  of  what  it  receives 
from  the  sun,  which,  but  ifor  the  physical  properties  of  water,  h 
would,  like  the  intertropical  land,  lose  by  radiation  into  space. 
It  is  important  to  bear  this  conclusion  in  mind  in  any  inquiries 
respecting  the  influence  of  the  distribution  of  land  ana  water  on 
general  climate,  especially  as  the  influence  of  the  land  seems  to 
have  been  hitherto  principally  considered  as  a  calorific  agent 

The  heating  action  of  intertropical  land  has  been  so  often  dis- 
cussed by  writers  on  climate,  that  it  is  unnecessary  to  do  more 
than  to  point  out  its  principal  agency  in  the  production  of  aerial 
currents,  by  which  exchanges  of  temperature  may  be  promoted 
between  different  parts  of  3ie  earth's  surface. 

In  contrasting  tne  mean  temperature  of  the  sea  with  that  of 
the  land  in  tropical  climates,  the  want  of  nocturnal  observations, 
as  referred  to  by  Melloni,  is  pecuUarly  felt  While  the  tem- 
perature of  the  one  is  nearly  constant,  that  of  the  other  is  liable 
to  considerable  nuctuations;  and,  as  our  records  are  principallj 
derived  from  diurnal  observations,  the  results  are  probablj  too 
favorable  to  an  excess  of  land  temperature.  This  conclusion  is 
confirmed  by  the  results  exhibited  in  Mr.  Deville's  map,  and,  in 
some  measure,  by  the  &ct  of  the  higher  mean  temperature  of  the 
entire  oceanic  covering  of  our  plwet  compared  to  its  atmos- 
pheric coating. 

In  comparing  the  calorific  influence  of  the  land  on  distant  re- 
gions with  the  agency  of  the  sea,  it  should  therefore  be  remem- 
bered, that  while  the  latter  stores  up  heat  and  acts  by  night  as 
well  as  by  day,  the  action'of  the  land  is  effective  only  as  long 
as  the  sun's  rays  are  impinging  upon  it 

4.  Let  us  endeavor  to  apply  these  conclusions  to  the  question 
of  the  influence  of  the  distribution  of  land  and  water  upon  gen- 
eral terrestrial  temperature.  As  the  amount  of  solar  heat  re- 
ceived bjr  any  point  on  the  earth's  surface  is  a  function  of  the 
latitude,  it  follows  that  the  distribution  of  land  and  water  at  dif- 
ferent latitudes  must  be  studied  in  order  to  obtain  its  influence 

♦  Eqniralent  retpectivelj  to  79®-16,  7»*-7,  SOOKW,  and  80®*24  of  Fahrwbeit** 
Male.  , 
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on  temperatare.  This  distribution  may  be  supposed  to^  tak« 
place  in  an  endless  variety  of  ways,  of  wluch  the  following 
three* cases  are  the  most  important: — 

(1.)  Preponderance  of  land  towards  the  poles,  and  of  water 
towards  the  equator.  (2.)  Preponderance  of  land  towards  the 
equator,  and  of  water  towards  the  poles.  (3.)  Equable  distribu- 
tion of  land  and  water  in  polar  ana  equatorial  regions. 

At  the  present  day  three-fourths  of  the  earth's  surface  are 
covered  with  water,  so  that  all  the  dry  land  has  been  truly  char- 
acterized as  an  assemblage  of  large  and  small  islands  placed  in 
a  great  ocean.  If  we  suppose,  with  Sir  Charles  Lyell,^  that  in 
the  (question  now  under  consideration,  the  proportion  of  sea  to 
land  ]s  the  same  as  at  present,  each  of  the  above  three  cases  is 
susceptible  of  two  principal  divisions,  according  as  the  islands 
composing  the  land  happen  to  be  few  and  large,  or  numerous 
and  small.  If  all  the  dry  land  on  the  globe  were  collected  into 
a  sin^e  vast  continent^  the  climatological  conditions  of  the  earth, 
all  oUier  things  remaining  the  same,  would  be  very  different 
from  what  would  take  place  if  the  land  were  broken  up  and 
i^read  out  in  numberless  islands.  Whatever  may  be  fhe  sup- 
posed distribution  of  land  and  w^ater,  it  is  manifest  that  its  chief 
influence  on  the  general  temperature  at  the  surface  of  our  planet, 
should  result  from  the  action  of  aerial  and  oceanic  currents. 

In  the  first  case  above  referred  to,  the  belt  of  ea  uatorial  ocean 
would  probably  acquire  a  high  temperature,  ana  although  the 
ciroumpolar  islands  would  possess  very  rigorous  climates  in  their 
interior,  portions  of  their  coasts  might  be  washed  by  heat- bear- 
ing currents,  just  as  the  northwestern  coast  of  Europe  is  washed 
by  the  Gulf  Stream  at  the  present  day.  The  superiority  of  the 
mean  temperature  of  the  ocean  might,  in  this  case,  be  so  great 
that  the  distribution  of  heat  over  the  islands  should  present  re- 
markable instances  of  the  laws  found  to  hold  good  in  the  British 
Isles,  and  almost  all  of  the  isothermals  on  the  land  would  be 
dosed  curves-t  ' 

In  the  second  case,  the  ocean  would  acquire  much  less  heat 
from  the  sun,^and  it  would  exercise  a  cooling  influence  on  the 
^  belt  of  intertropical  land.  But  as  whatever  evidence  we  possess 
seems  to  indicate  that  intertropical  seas  owe  their  elevated  tem- 
perature not  so  much  to  the  influence  of  thermal  exchanges  with 
the  air  which  has  passed  over  the  adjacent  land,  as  to  the  direct 
influence  of  sunshmcf  we  ma^  conclude  that  upon  the  whole  the 
heat-bearing  currents  would,  in  this  case,  be  less  influential  than 
in  that  which  has  just  been  considered.  The  heated  air  flowing 
from  Uie  equatoriid  land  should,  by  the  agency  of  winds^  in  some 

*  Principles  of  Geology,  chap,  vii,  9th  ed,  p.  lOl. 
t  See  AtlaotM,  No.  ii,  p.  S09. 
SBCONP  8BK1JBS,  Vol.  XXVO,  No.81.*MAT«  I86«. 
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measure  mitigate  the  temperature  of  the  polar  regions,  but  we 
have  no  reason  for  believing  that  this  influence  would  be  su- 
perior to  that  of  the  heat-bwing  water  currents  in  our  former 
mstance. 

If  now  we  suppose  the  land  to  be  equally  distributed  in  islands 
between  the  equatorial  and  polar  regions,  we  shall  have  condi- 
tions more  or  less  favorable  to  the  existence  of  oceanic  as  well 
as  of  aerial  heat-bearing  currents,  and  it  seems  not  impossible 
that,  under  such  circumstances,  the  entire  surface  of  the  globe 
may  enjoy  the  highest  possible  amount  of  general  warmth  by 
bein^  best  circumstanced  for  the  'accumulation,  retention,  and 
distribution  of  the  heat  it  receives  from  the  sun.  In  this  case, 
as  well  as  in  the  first  which  has  been  considered,  warm  currents 
from  the  equatorial  seas  might  freely  bathe  the  coasts  of  islands 
in  higher  latitudes,  thus  producing  similar  characteristic  cases  of 
insular  climate.  The  mean  temperature  of  such  seas  being 
higher  than  that  of  the  air  over  the  land,  the  isothermal  lines  (h 
the  islands  should  be  partly  or  entirely  closed  curves^  having 
shapes  .dependent  upon  the  outlines  of  the  islands.  The  greater 
the  difference  of  atmospheric  and  water  temperature,  the  more 
strictly  should  the  isothermals  conform  to  this  law.  Thus  it  is 
manifest  that  a  nearly  circular  island,  with  a  sur&oe  equal  to 
that  of  Labrador,  and  lying  in  the  same  latitude,  would  present 
a  much  greater  diversity  of  climate  between  its  interior  and  its 
coasts,  if  the  latter  were  bathed  by  sea  water  having  a  tempera- 
ture of  80^  Fahrenheit,  than  if  that  temperature  amounted  only 
to  40^.  As  the  manner  in  which  the  warm  air  over  the  water 
would  exchange  its  heat  with  the  air  over  the  land  should  take 
place  undoubtedly  by  circulation,  it  would  not  be  easy  to  assign 
a  distinct  law  for  the  difference  of  temperature  between  the  in- 
terior and  the  coast  of  the  island ;  but  it  seems  evident  that  this 
difference  should,  up  to  a  certain  limit,  increase  with  the  tem- 
perature of  the  heat-bearing  oceanic  currents.  A  group  of 
islands  situated  in  high  latitudes,  and  surrounded  by  currents 
possessing  a  hiffh  temperature,  while  receiving  but  a  small 
amount  of  heat  m>m  sunshine,  should  present  a  series  of  closed 
isothermals,  and  while  their  interiors  would  be  cold,  their  coasts 
might  enjoy  an  extremely  genial  climate. 

6.  If  such  conditions  existed  at  former  geological  epochs,  we 
may  fairly  expect  to  find  some  evidence  of  their  existence  by 
comparing  the  characters  of  the  organized  beings  b^  which  the 
interior  and  the  coasts  of  such  islands  were  inhabited.  Such 
geologists  as  have  hitherto  studied  the  diversities  in  structure  of 
the  fossil  remains  which  have  come  under  their  notice,  appear  to 
have  attended  principally  to  the  climatic  influence  of  the  eleva- 
tion of  the  interior  parts  of  such  islands.    Professor  Bamsay,* 

*  Memoin  of  the  Qeologlcal  Smrej  of  Qrmi  Britain,  toL  i.  pi  SS4. 
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in  bia  memoir  on  the  denudation  of  Wales,  after  pointing  out 
the  great  elevation  above  the  sea,  which  portions  of  that  region 
had  formerly  possessed,  calls  attention  to  the  resulting  varieties 
of  climate  that  must  have  prevailed.  '*  If,"  he  savs,  '^  the  climate 
of  our  latitudes,  when  the  coasts  were  washed  by  the  new,  red, 
and  liassic  seas,  were  tropical,  as  is  generally  supposed,  still  on 
the  heights  indicated  on  the  vertical  sections,  we  have  ample 
space  for  tropical  and  temperate  zones,  each  probably  aboundmg 
in  its  own  appropriate  forms  of  life.  And  here,  in  connection 
with  this  subject,  it  may  be  remarked,  that  in  Mr.  Brodie's  re- 
cent work,  'A  History  of  the  Fossil  Insects  of  the  Secondary 
Bocks  of  England,'  it  nas  been  stated  that,  with  certain  except 
tions,  the  imnute  size  of  the  great  mass  of  the  insect  remain^ 
seems  to  indicate  a  very  cold,  or  at  all  events,  a  temperate  cli^ 
mate." 

This  appeared  to  Professor  Bamsay  not  to  be  in  harmony  with 
the  other  fossil  evidence,  which  proves  that  most  of  the  crea^ 
tures  whose  remains  are  preserved  in  the  strata  of  the  secondary 
series  inhabited  a  tropical  climate.  If  the  interior  temperature 
of  the  land,  whose  inhabitants  apparently  existed  under  such 
different  conditions  of  climate,  depended  not  onlv  on  the  codr*' 
dinate  of  heieht  above  the  sea,  but  also  on  that  of  distance  from 
the  coast,  in  we  manner  here  described,  a  more  complete  expla* 
nation  would  be  afforded  of  these  remarkable  phenomena.  The 
disooveiy  by  Mr.  Strickland,  in  the  alluvial  sand  of  Worcester- 
shire, of  the  bones  of  a  hippopotamus,  accompknied,  not  only 
by  the  bones  of  other  mammaha,  but  by  twenty-three  species  of 
fresh  water  and  land  shells,  of  which  nineteen  are  existing  Brit* 
ifih  species,  seems  to  show  that,  even  at  a  period  so  recent  as  that 
of  the  deposit  from  which  tliese  remains  were  taken,  remarkable 
differences  of  climate  may  have  existed  over  a  comparatively 
nnall  area  of  land.*  The  strong  presumptions  furnished  by  the 
fossil  flora,  and  other  evidences  connected  with  the  history  of 
earlier  geological  formations  in  fevor  of  the  existence  of  numer-^ 
oufl  islands  scattered  over  an  ocean  enjoying  a  tropical  tempera-  > 
tuie,  should  lead  us  to  expect  more  of  sucn  results  as  are  nere 
noticed,  instead  of  feeling  surprise  at  the  discrepancies  which 
thOT  seem  to  exhibit 

o.  I  shall  now  attempt  to  illustrate  some  of  the  preceding  gen^ 
end  views  from  the  actual  condition  of  the  earth's  surface.  The 
higher  mean  temperature  of  the  northern,  compared  to  the 
southern  hemisphere,  is  clearly  proved  and  universally  acknowP 
edged.  This  superior  warmth  is  usually  ascribed  to  the  greater 
amount  c^  land  m  the  {onaer  compared  with  the  latter.  It  has 
been  apparently  assumed  that  the  surface  of  the  dry  land  exer- 
cifles  upon  the  whole  a  £ur  more  energetic  influence,  in  tending 

•  GkolqikdSocMtT'tProGMdiBgiiJmi^lSHp.M;  and  Lyell,  p.  76, 9tk  edition. 
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to  elevate  the  mean  temperature  of  the  earth,  thaa  the  sur&ce 
of  the  water,  and  this  action  is  generally  ascribed  to  the  superior 
heat-absorbing  power  of  land  compared  to  water.  Upon  this 
assumption  is  roainlj  founded  the  beautiful  and  elaborate  theory 
of  geological  climates,  which  Sir  Charles  Lyell  ^rst  published 
in  his  Prxneipks  of  Oeohgy.  Although  Fourier  had  previously 
indicated  the  possible  influences  exercised  upon  terrestrial  tem^ 

Eerature  by  the  physical  conditions  of  the  earth's  outer  coating, 
e  had  not  given  his  views  such  a  definite  shape  as  to  enable 
him  to  deduce  any  conclusions  firom  them  for  the  solution  of  the 
great  problems  of  terrestrial  physics  which  have  so  much  occu- 
pied tne  attention  of  philosophical  geologists. 

If  the  conclusions  of  the  theory  now  referred  to  be  correct,  it 
follows  that  predominanoe  of  land  over  water  between  the  trop- 
ics, where  an  absorbing  surface  would  be  most  advantageously 
circumstanced  for  acquiring  heat,  should  result  in  producmg  the 
highest  possible  degree  of  general  terrestrial  temperature.  On 
the  contrary,  the  earth's  general  climate  would  be  reduced  U>  a 
maximum  of  coldness  by  a  predominance  of  land  towards  the 
polar  regions,  and  of  water  towards  the  equator.  The  views  de- 
veloped in  this  essay  would  appear  to  require  some  modification 
in  these  conclusions,  and  the  nrst  especially  is  not  in  perfect  har- 
mony with  the  results  to  which  we  have  been  led  by  such  rea- 
sonings as  I  have  here  presented.  Not  only  are  there  physical 
grounds  for  adc^tin^  a  somewhat  different  conclusion,  namely, 
uiat  the  most  ftvorable  condition  for  a  generally  high  terrestrial 
temperature  would  be  in  a  comparatively  equable  distribution 
of  land  and  water  over  equatorial  and  extratropieal  regions,  in- 
stead of  a  concentration  of  land  in  the  former ;  out  the  study  of 
the  present  relations  of  sea  and  land  seems  strongly  to  verify 
the  views  on  which  this  conclusion  is  based. 

If  we  look  over  a  terrestrial  globe,  or  a  good  steieographic 
projection  of  its  surfece,*  we  soon  perceive  that  in  the  regions 
traversed  by  the  ecliptic,  and  where,  consequently,  ttie  sun's 
Yays  diffuse  the  greatest  amount  of  heat  over  absorbing  substan* 
ces,  land  and  water  are  distributed  very  evenly  at  both  sides  of 
the  eouator.  Each  hemisphere  absorbs  the  greatest  quantity  of 
solar  heat  during  the  six  months  when  the  sun  is  vertical  over 
some  part  of  its  surfhce,  and  I  have  found  that  the  parallel  of 
7**  24'  receives  the  maximum  amount  of  sunshine  during  the 
summer  half  year.  In  the  northern  hemisphere  this  parallel 
runs  from  the  coast  of  Guinea  through  Central  Africa ;  crossing 
the  Indian  Ocean,  south  of  Cape  Ownorin,  it  passes  through  Cey- 
lon across  Malacca  and  the  island  of  Mindano;  thence  througk 

*  M.  Babinet't  bovolographie  inaps  aro  ttiU  better  adaptad  for  t^cl^  oompariaoiia 
as  that  now  made.    See  Arago  Astronomie,  tome  fii,  p.  S44,  Eei>ort  o(  the  Britath 
'   '   kfbr  18SS»TiaDB.8actv»iakPk  lis. 
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tbe  P^Mnfie,  tuitil  it  meets  South  America,  the  northern  portion 
of  which  it  traverses  frc«n  a  p<Mnt  near  the  Golf  of  Panama  to 
another  between  the  months  of  the  Orinoco  and  Esiquiba  In 
the  opposite  hemiq>here^  the  parallel  of  maximam  southern  son- 
shine  crosses  Aflriea  from  a  point  north  of  St.  Paolo  de  Loando 
to  another  near  ^e  Monfeca  islands.  It  traverses  a  great  part 
of  Java,  New  Guinea,  and  smaller  islands.  It  crosses  South 
America  almost  on  the  line  of  greatest  breadth,  from  near  Trux* 
illo  to  a  point  north  of  Pemamraco.  On  comparitig  the  extent 
of  land  and  water  Ijing  under  the  parallel  of  maximum  half- 
jearljr  sunshine,  it  appears  that  the  proportions  are  nearly  the 
same  in  both  hconisfmeres,  although  a  very  slight  exeess  of  land 
appears  to  lie  under  the  southern,  comparea  to  the  northern 
parallel.*  Outnde  the  torrid  zone,  the  proportions  of  land  and 
water  belonging  to  each  hemisphere  respec^vely  are  extremely 
different:  while  nearly  half  of  the  surfitoe  between  the  pole  and 
the  tropic  of  Cancer  is  Iwad,  by  far  the  gf eater  portion  of  the 
area  between  the  southern  tropic  and  the  pole  is  water.  In  the 
arctic  and  antarctic  re^ons  land  and  water  alternate  in  nearly 
oonrespondinff  proportiona  The  great  difference  between  the 
areas  of  land  and  water  of  the  northern  and  southern  hemi* 
spheres  exists  in  the  temperate  regions.  Upon  the  whole,  it 
may  be  concluded,  that  there  is  a  comparative  predominance  of 
land  over  water  in  the  higher  latitudes  c^  the  northern  hemi* 
^here,  while  the  opposite  condition  hc^ds  in  the  southern  hemi* 

Shere.  If  the  presence  of  dry  land  in  hi^  latitudes  is  favora- 
d  to  a  cold  chmate,  this  condition  appears  to  be  more  com* 
pletely  manifested  in  the  northern  than  in  the  southern  hemi* 
Bfljiere ;  and  if  the  presence  of  a  certain  amount  of  dry  land 
within  the  tro]»cs  is  favorable  to  a  hiffh  temperature,  that  con* 
dition  is  almost  equally  well  fulfilled  at  both  sides  of  the  equator. 
Let  us  conceive  all  the  land  north  of  the  equator  to  be  sub- 
merged, and  its  place  to  be  sup]>lied,  first,  by  a  mass  of  land  in 
^  north  tropical  zone,  exactlv  similar  in  area  and  configuration 
to  that  touchm^  it  in  the  southern  zone.  Let  tbe  arctic  regions 
of  North  America,  Nova  Zembk,  and  Greenland  be  replaced  bv 
an  island  similar  to  Victoria  Land,  and  let  a  few  scattered  idan<n 
rephce  the  greater  part  of  Asia,  Europe  and  North  America: 
we  AM  then  have  a  globe  with  a  considerable  belt  of  equatorial 
land,  while  the  polar  and  temperate  regions  will  be  occupied 
ehiefly  by  water.  We  should  thus  have  a  state  of  things  ap» 
proximating  mu<^  more  to  iht  conditions  required  tor  a  high 
terrestrial  temperature  than  the  present  distribution  of  land  and 
water.  Tet  the  distribution  here  supposed  for  both  hemispheres 
would  be  precisely  what  at  present  exists  in  ^e  odder  of  the 

*  8«e  pu  tt 8,  All  XXXIY,  Ob  the  Lkwb  wbich  Ragolit*  tbe  DIstributioiL  of 
IntiMnyaiiBas,  §6. 
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two ;  and  we  should  thus  have  the  paradox  of  wanning  the  ea* 
tire  globe  by  modelling  its  wanner  hemisphere  after  its  colder. 
Unless  the  influence  of  Victoria  Land  as  a  refrigerator  of  the 
southern  hemisphere  should  be  greater  than  that  of  the  immense 
masses  of  land  in  the  northern  parts  of  the  new  and  old  oonti* 
nente,  this  paradox  would  seem  inexplicable  on  the  theory  under 
consideration.  But  it  can  be  in  some  measure  explaineo,  if  the 
agency  of  oceanic  currents  in  storing  up  and  transporting  the 
heat  acquired  from  sunshine  be  fully  aamitted.  In  the  actual 
state  of  the  earth's  surface,  the  form  of  the  basin  of  the  South 
Atlantic  Ocean,  combined  with  other  physical  conditions,  seems 
to  determine  ihe  transfer  of  a  great  volume  of  heated  water 
from  the  southern  intertropical  regions  to  the  northern  hemi* 
sphere,  which,  passing  subsequently  through  the  Caribbean  Sea 
and  Gkilf  of  Mexico,  acquires  a  still  higher  temperature,  and 
ultimately  confers  its  warmth  on  regions  in  high  northern  lati* 
tudes.  From  the  direction  of  the  currents  of  the  Pacific,  as 
laid  down  on  some  of  Maury's  charts,  it  is  probable  that  a  simir 
lar  transfer  northwards  of  heated  southern  mtertropical  water  is 
effected  in  that  great  ocean  as  well  as  in  the  Atlantic.  The  gen- 
eral result  is,  that  the  southern  hemisphere  is  not  only  deprived 
of  a  certain  amount  of  the  solar  heat  absorbed  by  its  waters,  but 
that  the  temperature  of  the  northern  hemisphere  is  augmented 
to  a  corresponding  amount  But  although  tne  paradox  alluded 
to  may  be  thus  explained,  this  result  shows  the  oanger  of  under- 
estimating the  agency  of  aqueous  currents  in  connection  with 
any  theory  of  the  distribution  of  land  and  water  that  may  be 
proposed  m  order  to  explain  vicissitudes  of  terrestrial  climate. 

7.  In  examining  the  consequences  resulting  from  the  suppres- 
sion of  the  Gulf  Stream  on  the  climate  of  western  Europe,  with 
reference  to  the  question  of  glacial  action  at  former  geolo^cal 
epochs,  as  has  been  done  by  Mr.  Hopkins,*  we  need  only  direct 
our  attention  to  what  actually  takes  place  at  corresponding  lati- 
tudes in  the  southern  hemispnere.  In  these  regions,  there  is  not 
only  an  absence  of  such  an  active  calorific  agent,  but  even  an 
abstraction  of  some  of  the  heat  due  to  them  m>m  the  sunshine 
which  falls  upon  a  portion  of  their  oceans,  which  heat  we  have 
seen  is  transferred  to  the  northern  hemisphere.  Glaciers  conse- 
quently descend  to  the  sea,  not  only  about  the  latitude  of  54^  S., 
as  observed  by  Captain  Cook,  but  even  so  close  to  the  equator 
as  48"*  SO'  S.,  where  they  were  noticed  in  ftresA  abundance  on 
ihe  western  coast  of  South  America  by  Mr.  Darwin.f  He  even 
observed  one  instance  of  a  glacier  reaching  the  sea  in  the  latitude 
of  46°  40',  which  corresponds  to  that  of  Napoleon  Vend6^  in 
the  west  of  France.    The  existence  of  glacial  action  in  th« 

*  Qaarteiij  Journal  of  the  Geoloffical  Sodetj,  1852,  p.  86. 

t  Voyage  of  Adyeoture  and  Beagle,  iii,  p.  288*  
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soathem  latitudes,  equivalent  to  those  of  the  temperate  regions 
of  western  Europe,  suggests  the  possibility,  that  by  an  inversion 
of  the  operating  causes,  the  southern  hemisphere  might  have  en- 
joyed a  milder  climate  at  the  same  geological  period  when  gla- 
oial  phenomena  were  most  completely  developed  north  of  the 
equator. 

8,  The  results  of  our  inquiry  may  be  thus  recapitulated: — 
(1.)  The  physical  properties  of  water  appear  upon  the  whole 

more  &vorable  than  those  of  the  land,  to  the  accumulation,  re* 
tention,  and  distribution  of  solar  heat  throughout  the  matter 
c(Hnposing  the  external  coating  of  the  earth. 

(2.)  Phenomena  presented  by  intertropical  seas  at  the  present 
day,  confirm  and  ilmstrate  this  conclusion. 

(S.)  The  distribution  of  land  and  water  most  favorable  to  a 
ceneral  increase  of  terrestrial  mean  temperature,  should,  there- 
rare,  be  such  as  would  implv  the  existence  of  great  intertropical 
fleas  and  of  groups  of  islands  evenly  distribute  both  within  the 
tropics  and  in  extratropical  regions. 

(4.)  Such  a  distribution  of  land  and  water  at  former  geological 
epochs,  seems  to  be  indicated  by  the  results  of  observation. 

{5.)  The  superior  mean  temperature  of  the  northern  compared 
to  the  southern  hemisphere  is  probably  due,  not  to  the  direct  in- 
fluence of  the  greater  proportion  of  land  in  the  former,  but  to 
currents  which  determine  the  transfer  towards  the  north  of  a 
portion  of  the  solar  heat  absorbed  south  of  the  ejjuator. 

9.  While  fully  acknowledging  the  important  influence  which 
changes  in  the  distribution  of  land  and  water  may  exercise  on 
terrestrial  climate,  we  are  not  precluded  from  studying  the  ac- 
tion of  other  causes,  and  of  giving  to  them  such  weight  as  the 
evidences  in  their  favor  may  render  advisable.  If,  from  the  re- 
sults of  astronomical  as  well  as  of  geological  testimony,  we  are 
induced  to  believe  that  the  earth  has  been  for  ages  slowly  cooling 
from  a  state  of  former  incandescence,  its  climate  during  the  ear- 
lier epochs  of  its  physical  history  must  have  been  more  or  less 
influenced  by  the  heat  thus  passing  outwards  through  its  crust 
However  efl&cient,  as  applied  to  recent  phenomena,  we  may  find 
the  theory  of  geological  climates  that  explains  the  variations  of 
the  earth's  superficial  temperature  by  changes  in  the  distribution 
of  the  liquid  and  solid  portions  of  its  outward  coating,  it  seems 
by  itself  incompetent  to  rationally  and  consistently  account  for 
the  very  high  temperature  which  must  have  prevailed  during 
remote  epochs  of  the  earth's  history.  If  we  reject  the  evidence 
on  which  it  has  been  concluded  that  the  earth  has  slowly  cooled 
from  a  fltiid  incandescent  state  into  its  observed  condition,  and 
admit  that  the  earth's  spheroidal  shape  was  due  to  gradual  and 
even  existing  causes,  and  not  to  the  mechanical  consequences  of 
its  primitive  and  universal  fluidity,  we  shall  arrive  at  a  condu- 
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fiioQ  which,  on  the  fiup{)08ition  of  the  complete  adequacy  of  su- 
perficial causes  to  explain  all  changes  of  climate,  would  lead  to 
the  inference  that,  from  verj  remote  epochs,  the  mean  temperar 
ture  of  the  globe  should  be  increasing  instead  of  dimini&ning. 
Bj  rejecting  the  former  fluid  condition  <rf  the  earth,  we  are  own- 

felled  to  account  for  its  oblateness  in  the  way  attempted  by 
^layfair,  that  is,  by  appealing  to  the  influence  of  certain  superfi- 
eial  actions  coexisting  with  the  phenomena  of  geological  changes. 
But  I  have  proved,*  that  if,  from  superficial  causes,  the  earth's 
figure  became  gradually  more  oblate,  the  extent  of  polar  dry 
land  would  gradually  diminish,  while  that  of  equatorial  dry  laM. 
would,  at  the  same  time,  tend  to  augment  Hence  the  very  ope- 
rations required  to  mould  die  earth's  figure  into  the  shape  now 
observed,  would,  on  this  theory,  point  to  a  gradual  increase  in 
the  efficiency  of  the  physical  conditions  required  for  an  augment- 
ation of  terrestrial  temperature  in  proceeding  fixKn  the  most  re- 
mote to  the  most  recent  geological  epochs.  !DUt  this  is  the  very 
reverse  of  the  conclusions  deduced  from  the  entire  mass  of  geo- 
logical inquiries ;  hence,  as  &r  as  observation  enables  us  to  judge, 
we  cannot  explain  by  superficial  actions  alone,  the  twofold  con- 
ditions of  the  spheroidal  shape  in  the  earth's  figure,  and  the 
gradual  diminution  of  its  surface  temperature  from  the  earliest 
periods  of  geok^cal  history  up  to  the  most  recent 


Abt.  XXXTY. — Note  on  ike  Law$  which  SegvlcUe  the  Distribution 
cfhothermai  Lines;  by  Henby  Hekkesst,  F.B£.,  M.ILI.A*, 
Professor  of  Natural  Philosophy  in  the  Catholic  University 
of  Ireland-t 

Zn  my  essay  on  the  Distribution  of  Heat  over  Islands,^  I  re- 
ferred to  another  mode  of  treating  the  general  problem  of  iso- 
thermal lines,  by  which  similar  conclusions  are  derived.  As 
these  conclusions  are  not  only  obtained  by  a  method  somewhat 
different  from  that  already  published,  but  as  they  are  accompa- 
nied with  a  few  additional  remarks  relative  to  their  connection 
with  the  climatology  of  the  globe,  I  may  be  pei:mitted  to  present 
the  following  investigation  as  a  development  of  a  portion  of  the 
.  former  inquiry. 

2.  The  general  problem,  whose  solution  is  here  attempted,  is 
to  find  the  influence  exercised  by  the  physical  structure  and  hy- 
drographical  relations  of  an  island  on  the  temi>erature  at  its  sur- 
face.   Jjet  us  consider  an  island  having  a  certain  definite  figure, 

•  Proc.  Royal  Irnh  Aeademr,  toL  ir,  p.  S88,  a&d  Joonal  of  tha  Qeoliifficil  So- 
.ctotj  of  Dob&B,  Marah,  1S49. 

t  edited  from  tUiLtltttiaibrJaiiviiy,  1899.  (  Atluti^  vol  i,  p,  S9ft. 
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and  surrounded  by  an  ocean  so  warm  that  we  may  at  first  neg-^ 
lect  the  influence  on  its  climate  of  the  difference  of  latitude  of 
the  several  parts  of  its  surface.  Let  it  be  supposed  perfectly 
free  from  hills  or  mountains,  land  breezes  will  tend  to  blow  from 
the  interior,  and  aea  breezes  from  every  point  on  the  coast.  The 
disturbing  action  of  other  winds  would  sometimes  greatly  modify 
the  directions  and  intensities  of  the  land  and  sea  breezes ;  but^ 
abstracting  for  a  moment  the  effect  of  such  general  winds,  it  is 
evident  that  the  temperature  at  any  point  of  the  island  due  to 
the  action  of  the  warm  air  flowing  in  from  the  ocean,  and  of  the 
cold  air  flowing  from  the  interior,  will  be  some  function  of  its 
distance  from  the  coast,  and,  consequently,  the  forms  of  the  iso- 
thermal lines  should  have  some  relation  to  the  coast  line.  If  no 
other  winds  blew  over  the  surface  of  the  island  but  land  and  sea 
breezes,  and  these  with  uniform  intensity  and  frequency  at  every 
point,  the  isothermal  lines  should  be  similar  to  the  coast  line. 
Let  us  now  superimpose  on  the  island  a  series  of  elevations  suf- 
ficiently considerable  to  offer  impediments  to  the  currents  of 
wind :  the  forms  of  the  isothermal  lines  will  undergo  important 
changes.  If  these  eminences  are  scattered  around  the  coast, 
their  influence  shall  be  greater  than  if  they  were  all  concentrated 
towards  the  interior  of  the  island ;  for,  in  the  former  instance, 
they  will  present  a  kind  of  barrier,  more  or  less  broken,  between 
the  air  resting  on  the  central  plains  and  the  air  outside  covering 
the  ocean.  The  sea  breezes  will  no  longer  exercise  the  same 
effect  on  the  portions  of  the  interior  situated  behind  the  moun- 
tains, while  their  influence  will  remain  unchanged,  or  be  even 
increased,  on  the  portions  still  unscreened  from  the  ocean.  A 
corresponding  change  must,  therefore,  take  place  in  tiie  forms  of 
the  isothermal  lines.  They  should  approach  the  coast  at  the  parts 
screened  by  the  mountains,  while  they  should  remain  stationary, 
or*  sometimes  recede  towards  the  interior,  at  the  intervals  be- 
tween the  mountains.  If  the  interior  of  the  island  does  not 
consist  entirely  of  dry  plains,  but  is  covered  with  lakes  and  con- 
siderable areas  of  undrained  marshy  land,  such  evaporating  sur- 
faces will  cool  the  surrounding  air.  If  the  evaporating  surfaces 
be  concentrated  chiefly  about  the  centre  of  the  island,  their  in- 
fluence will  nolf  be  much  felt  at  the  coast,  and  thus,  although 
they  may  produce  some  local  changes  in  the  forms  of  the  iso- 
thermal lines  in  their  neighborhood,  their  most  important  effect 
will  be  to  render  still  more  decisive  the  differences  of  tempera- 
ture on  a  line  drawn  from  the  coldest  region  at  the  centre  to  the 
coast ;  in  other  words,  to  contract  or  enlarge  the  dimensions  of 
some  of  the  isothermals, 

3.  If  the  influence  of  the  differences  of  latitude  of  the  surface 
of  the  island  be  now  considered,  it  can  be  demonstrated  that  its 
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tendenCT  will  be  to  transport  the  centres  of  the  isothermals  to- 
wards the  pole,  in  whatever  hemisphere  the  island  may  be  situ- 
ated, and  that  the  isothermals  at  the  centre  shall  be  more  affected 
from  this  cause  than  those  at  the  coast.  liCt  ns  suppose,  for 
precision,  the  island  in  the  northern  hemisphere. 

liCt  us  at  first  abstract  the  effect  of  all  other  sources  of  terres- 
trial temperature  but  solar  radiation,  and  consider  the  propor- 
tions of  heat  that  may  be  received  by  two  elements  of  the  sur- 
face of  the  island  included  between  two  adjacent  isothcnnal  lines. 
It  will  suffice  to  determine  the  quantities  for  the  spaces  included 
between  each  of  their  northern  and  each  of  their  southern  ex- 
tremities respectively.  From  the  great  distance  of  the  sun,  its 
rays  may  be  supposed  nearly  parallel,  and  firom  the  limited  area 
we  are  considenng,  the  earth's  figure  may  be  supposed  j)erfectly 
spherical  By  the  laws  of  radiant  heat,  the  amount  ot  heat  re- 
ceived by  an  element  s  of  the  surface  of  the  earth,  will  be  rep- 
resented by* 

sGcoBfp 

G  being  a  coefficient,  independent  of  the  state  of  the  earth's  sur- 
face, and  expressing  the  amount  of  heat  that  passes  fix)m  the  sun 
to  a  unit  of  surface  placed  perpendicularly  to  the  direction  of  the 
sun's  rays  at  a  certain  unit  of  distance,  9  the  inclination  of  the 
sun's  rays  to  a  perpendicular  to  the  plane  of  the  element  s  of  the 
earth^s  surfitce,  and  li  the  radius  of  the  earth's  orbit.    But 

szzza^cosldldfi^ 
where  a  is  the  earth's  radius,  ^  the  latitude  of  the  point  where 
the  element  s  is. situated,  and  f*  its  longitude.    But  in  the  spheri- 
cal angle  whose  sides  5  —  ^,  o  ~^  include  the  angle  %  which 
subtends  %  we  have 

cos  91  =  sin  i  sin  ^ -|- 006  ^  006  ^  006  ^, 
where  ^  is  the  sun's  declination,  and  ^  an  angle  depending  oa 
the  hour  of  the  day,  being  included  between  the  meridian  of  the 
element  and  that  of  the  sun.  The  problem  now  before  us,  being 
connected  with  the  proportional  quantities  of  sunshine  received 
by  different  elements  and  not  with  the  absolute  amounts,  we 
may  in  a  first  approximation  consider  these  quantities  as  propor- 
tional to  the  amount  received  at  noon ;  consequently  for  a  Umited 
area  of  the  sphere  the  quantity  of  heat  received  m  the  time  dt 
is  proportional  to 

-^  riJco^{^^9)<si^ldXdfidi. 
*  Po'iMon  Th^rie  Math^maiique  de  U  Chaleur,  No.  210. 


Digitized  by  VjOOQ IC 


H.  Hennessy  on  the  Distribution  of  Isothermal  Lines.     331 

But  if  u  represents  the  mean  longitude  of  the  sun,  and  P  the 
parameter  of  the  earth's  orbit,  we  should  have 

B^du  =  ^/Fdt. 
But  also 

sin^=z&iDtsiDti, 
t  being  the  inclination  of  the  equator  to  the  ecliptic :  therefore 
the  above  expression  becomes 

"Tpi  /// <^^*^*V^1  "•sin^^sin^ttrfttrfXrfjM 

— /yy  BUi  i  iin  u  «iu  ^  co^  ^dudld fi  v 

The  limits  between  which  the  integrations  for  f*  and  ^  are  ta 
be  effected,  will  depend  on  the  figure  of  the  surface  under  con- 
sideration. For  simplicity,  let  it  be  an  extremely  small  portion 
of  the  surfiswje  of  the  island  included  between  two  meridians,  so 
close  to  each  as  to  include  a  nearly  rectangular  space  between 
their  segments  and  those  of  the  two  isothermal  lines.  If  m  be 
the  breadth  of  the  rectangle,  we  may  take  /m  irom  o  to  m,  and  ^ 
from  A,  to  i-,,  A,  being  the  latitude  of  the  northern  extremity  of 
whichever  of  the  isothermals  is  nearest  the  coast,  and  A,  the  lati- 
tude of  the  northern  extremity  of  the  other  isothermal  The 
area  under  consideration  will  be  m(^,  —  ^,):  The  sun's  longitude 
u  must  be  taken  from  0  to  2?^  in  estimating  the  amount  oi  solar 
heat  received  during  a  year. 

4.  The  heat  received  by  the  element  m(X,  — ^,)  from  the  influ- 
ences of  causes,  independent  of  direct  solar  radiation,  will,  as 
already  stated,  be  a  function  of  the  distance  of  this  element 
fix>m  the  coast ;  it  will  therefore  be  a  function  of  the  difference 
of  its  latitude  and  that  of  the  nearest  point  on  the  coast.  If  we 
make  A, +^,=2-^,  and  represent  the  latitude  of  the  northern 
part  of  the  coast  nearest  the  element  of  surfece  by  Z,  we  shall 
nave  for  -BTthe  proportion  of  heat  received  by  the  element  dur- 
ing a  year,  the  expression 

^  I  [i(«n2l.  -8in2i,)+i. ^l,]J^^l-^^^^^-—^ 

Pin 

-i(cos2X2-cos2ij)«ny8ittttrfu 
•'o 

The  second  of  these  integrals  vanishes  between  the  limits^ 

and  the  first  may  be  determined  by  the  properties  of  elliptic 

functions  for 

pin r\n^ 

t/o^l  —sin  *i  sin  ^urftt  =  4t/oV  1  — sin^t  sin  *urftt 
=  4^(0. 
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E{i)  representing  a  complete  elliptic  function' of  the  second 
order,*"  whose  modulus  is  i    The  value  of  %  being  28°  28,  E{j) 
=1'50658:  consequently  we  may  ultimately  write 
H=f(h^A) 

-3 -OlSie^m  I  sin  (l^ - 1^)  cos  (^1+^2)  +  ^1—^3  ^ 

But  as  sin(^,— ^,)  =  ^,— ^,,  very  approximately,  this  maybe 
written, 

where 

C=3-01316a2Gr!!^l^H 

Sunilariy  JJ,  the  proportion  of  heat  received  by  the  very  small 
and  nearly  equal  area  included  between  tiie  southern  extremities 
of  the  isc^ermals,  may  be  written 

where 

and  f ,  =  the  latitude  of  the  nearest  point  of  tlie  southern  coast 
of  the  island,  /(i— -^  and/(^,  — Z,)  are  both  positive,  and  both 
are  supposed,  in  virtue  of  what  has  been  already  stated,  to  pos- 
sess the  property  of  varying  inversely  with  l—A  and-^,  —  Z,  re- 
spectively; m  other  words,  /(Z— ^)  increases  when  I— A  dimin- 
ishes, and  /(^,— ZJ  increases  when  -^,— Z,  diminishes.  K  we 
divide  jETand  H^  oy  the  nearly  equal  areas  wi(^,— i,)  and 
m(A,— i'4)  respectively,  the  results  will  represent  the  amount  of 
heat  received  by  the  units  of  surface  at  the  northern  and  south- 
ern extremities  of  the  isothermals.  These  quantities  should  be 
equal;  hence  we  shall  have,  very  approximately, 

co82^4-/(Z-.^)  =  c<»2^j+/(^,-Z,); 

But  as  cos2^<cos2^,,  it  follows  that/(Z-^)>/(-^,  -Z,),  and, 
consequently,  Z— -4<;-4,  —  Z,.  If  the  influence  of  solar  radiation 
were  not  considered,  these  quantities  would  be  equal :  conse- 
quently its  tendency  is  to  transport  the  closed  isotnermal  line 
from  south  to  north,  by  making  the  distance  of  its  northern  ex- 
tremity from  the  northern  coast  .less  than  the  distance  of  its 
southern  extremity  from  the  southern  coast  The  same  result 
will  affect  the  next  adjacent  isothermal,  and  so  on  in  succession, 
80  that  ultimately  all  the  isothermal  lines  will  be  tr&nq)orted 
towards  the  north.  • 
As 

<7(l.foOi2^)=2Ccoea^ 

*  Poisaoo  giyes  Ol^'/dS,  as  ito  logarithm  from  Legendre,  Tb^rie  de  la  Chaleur, 
p.  490. 
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the  heat  received  at  any  point  of  the  earth's  surfaoe  from  solar 
radiation  alone,  abstracting  the  influence  of  atmospheric  absorp- 
tion in  different  latitudes,  varies  in  conformity  witn  Mayer's  law- 
ns the  square  of  the  cosine  of  the  latitude. 

The  more  the  influence  of  latitude  predominates  over  aU  other 
causes,  the  more  will  the  positions  of  the  isothermals  be  changed* 
in  the  manner  above  indicated :  it  follows,  therefore,  that  while 
towards  the  equatorial  coW  of  an  island  these  lines  terminate 
on  the  coast,  they  may  still  continue  as  closed  curves  in  the  in- 
terior of  the  island.  If  the  influence  of  differences  of  latitude 
was  greatly  predominant  over  all  other  climatic  influences,  aJl 
the  isothermals  may  terminate  on  the  coast. 

5.  The  quantity  of  heat  received  by  a  given  small  area  during 
the  summer  and  winter  half-years,  between  the  spring  and  au- 
tumnal equinoxes,  may  be  readily  found  by  integrating  with  re- 
spect to  w,  within  the  limits  2^  and  ^,  and  afterwards  within  the 
limits  n  and  0.     Thus  we  shall  have  the  general  expression 

±28in£8in(ii4"^2)®^°(^i""^2)  f  {"*•) 

the  term  affected  by  2  sin  i  is  to  be  taken  with  the  positive  sign 
for  that  half  of  the  year  during  which  the  sun  is  at  the  same 
side  of  the  equator  as  the  area  in  question,  and  the  negative  sim 
for  the  other  half  of  the  year.  If  ^i—^j  be  so  smSl  that  its 
square  may  be  neglected,  then  for  the  small  area  5  =  m(^— -X^) 
"we  shall  have  the  amount  of  solar  heat  H^  received  during 
either  half  year  expressed  by  the  equation 

ir,=ir(^(»)co6«^±wn»Mn2^),  making  Jr=  ?-^^*        (5.) 

sin  2-4  is  always  positive,  as  A  cannot  exceed  90**,  it  follows, 
therefore,  that  the  influence  of  latitude  on  the  points  of  the  iso- 
thermals will  be  greater  during  the  summer  half  of  the  year  ihsai 
daring  the  winter  half;  and  therefore,  all  other  things  remaining 
the  same,  the  isochimenal  lines,  or  lines  of  equal  winter  tem- 
perature, would  be  less  displaced  from  their  concentric  position 
m  an  island  than  the  isoth^ral  lineS;  or  lines  of  equal  summer 
temperature. 

From  the  preceding  expression  we  can  determine  the  latitude 
of  the  parallel  which  receives  tl^  greatest  amount  of  solar  heat 
during  the  flummer  half  of  the  year.  For  on  differentiating  we 
have 

^ = JSr(8in  »<K)8  2  A  -  E{i)  sin  2  A), 
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This  equated  to  zero  gives 

Also,  ^-j^=— 2J5rj  8mtsin2^  +  i^(i)co8  2-4  j- 

If  in  (6)  we  substitute  the  values  of  E{*)  and  sin  *  respectively, 
we  shall  find  ^  =  7**  24'  nearly,  cos  2^  and  sin  2  -4  will  both  be 

positive,  and  therefore  -^-r^  negative ;  th^  above  value  of  tang. 

2Jj  gives  therefore  a  maximum  value  to  flj  and  consequently 
the  parallel  which  receives  the  greatest  amount  of  solar  heat 
during  the  half  year  that  the  sun  is  at  the  same  side  of  the 
equator,  is  the  parallel  which  has  the  latitude  7°  24'. 

6.  The  results  of  these  investigations  become  applicable  to  the 
two  great  continents  of  the  eastern  and  western  hemispheres ; 
for  as  these  are  both  completely  surrounded  by  water,  they  may 
be  considered  as  two  immense  islands.  The  distance  fix)m  the 
ocean  of  the  greater  part  of  their  surfaces,  diminishes  so  much 
the  action  on  their  general  climate  of  the  waters  by  which  they 
are  surrounded,  that  the  influence  of  difference  of  latitude  be- 
comes as  a  general  rule,  predominant  over  all  other  causes,  and 
the  centres  of  most  of  their  isothermal  lines  are  transported  so 
far  towards  the  pole,  that  many  of  these  lines  circumscribe  the 
earth's  axis,  or  lie  in  surfaces  which  cut  that  axis  more  or  less 
obliquely. 

In  the  interior  of  a  continent,  an  elevated  table-land  of  limited 
dimensions  is  circumstanced  nearly  in  the  same  way  as  an  island^ 
for  its  edges  are  surrounded  with  air  having  a  mean  temperature 
nearly  uniform,  and  different  from  that  lying  on  its  surfiswse. 
We  may  therefore  expect  to  find,  even  in  tne  interior  of  conti- 
nents, closed  isothermal  lines,  as  well  as  in  the  interior  of  oceanic 
islands. 

The  disturbing  action  of  general  winds  will  modify  the  forms 
of  the  isothermal  lines,  according  to  the  fi:^uency  and  the  tem- 
perature of  these  winds.  The  warm  winds  will  cause  the  iso- 
thermals  to  recede  fix>m  the  coast  towards  the  interior  in  a  direc- 
tion opposed  to  that  firom  which  they  emanate ;  the  cold  winds 
wiQ,  on  the  contrary,  cause  the  isothermals  to  advance  towards 
the  direction  from  which  they  blow.  We  may,  therefore,  con- 
ceive the  tendency  of  such  general  winds,  when  warm,  to  be  to 
remove  the  centres  of  the  isothermals  from  the  points  whence 
they  blow ;  when  cold,  their  tendency  will  be  to  approach  these 
centres  towards  the  same  points.  If  we  compound  tnese  tenden- 
cies with  the  effect  of  differences  of  latitude,  we  would  have  the 
resultant  direction  towards  which  the  isothermal  lines  should  be 
displaced  fix)m  their  concentric  position  by  the  action  of  all  these 
disturbing  causes. 
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Abt.  XXXVI. — -On  the  possibh  Intersection  of  the  orbits  of  Mars 
and  certain  of  the  Asteroids;  by  Professor  Daniel  Kirkwood, 
of  the  Indiana  University. 

The  present  eccentricities  of  the  asteroidal  orbits  are  included 
between  the  limits  0-046085  and  0-386987.  Of  these,  some  are 
increasing,  others  diminishing.  We  are  not  aware,  however, 
that  the  range  of  variation  has,  in  any  instance,  been  accurately 
determined.  If  we  assume  the  superior  limit  of  the  eccentricity, 
in  the  case  of  the  following  memoers  of  the  group,  to  be  025, 
(and  this  is  less  than  the  present  eccentricity  of  Juno,  Phoc»a, 
Polyhymnia,  and  Atalanta,)  their  perihelion  distances  at  the 
epochs  of  maximum  eccentricity  will  be  as  follows : 

Florm. 1-660940 

Ariadne, 1-662879 

Hannonia, 1*700861 

Melpomen©, 1*722046.      . 

The  present  aphelion  distance  of  Mars  is  1-665725,  the  eccen- 
tricity of  the  Martial  orbit  is,  however,  increasing;  the  secular 
variation  being  0*000090176.  According  to  LeVerrier  the  maxi- 
mum eccentricity  will  be  0*14224.  The  correspondinff  aphelion 
distance  will  be  1-740431 ;  greater  than  the  least  perihehon  dis- 
tances of  the  asteroids  above  named.  It  is  obvious  therefore 
that  if  the  longitudes  of  Mars  and  any  one  of  these  bodies 
should  diflTer  by  nearly  180"^  when  the  eccentricities  of  both  are 
not  fiur  firom  their  superior  limits,  the  orbits  or  at  least  their  pro- 
jections on  the  plane  of  the  ecliptic,  must  intersect  When  it  is 
remembered  that  the  variation  of  the  eccentricity  is  extremely 
slow,  that  the  line  of  apsides  of  the  orbit  of  Mars  completes  a 
revolution  in  less  than  20,000  years,  and  that  the  inclinations  of 
the  orbits  of  Flora,  Harmonia  and  Ariadne,  are  small,  the  prob- 
ability of  a  very  near  approach  of  Mars  and  some  of  these  small 
planets — an  approach  so  dose  as  to  render  the  question  of  the 
perturbations  of  the  latter  both  curious  and  interesting — ^is  at 
once  apparent  If  we  assume  the  greatest  eccentricity  now  found 
in  the  group,  as  the  superior  limit  of  the  variation  of  all^  the 
maximum  aphelion  distance  of  Mars  will  be  greater  than  the 
WLmmwoi  pmhelion  distances  of  twenty  of  the  small  planets. 

BloomiDgtoD,  Ind.,  Feb.  11, 1869. 
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Art.  XXXVII. — Contributions  to  the  History  of  Huphotide  and 
Saus&urite;  by  T.  Sterry  Hunt,  of  the  Geologioal- Survey 
of  Canada. 

1.  The  name  of  euphotide  was  originally  given  by  Haiiy 
to  a  rock  composed  of  diallage  and  a  white  compact  mineral 
which  he  designated  as  feldspath  tenace,  (the  compact  feldspar  of 
Werner,  the  lemanite  of  Delamdtherie,  and  the  jade  of  deSausaure 
senior).  The  well-marked  contrast  of  colors  which  suraested 
the  name  of  euphotide  is  seen  in  the  beautiful  ve^xfe  diOorsica 
or  verde  antico  di  Orezza,  and  in  some  varieties  of  the  rock  from 
Mt.  Eose.  In  these  the  diallage  is  represented  by  a  grass-green 
smaragdite,  and  this  mineral  and  hypersthene  being  regarded 
by  Haiiy  as  varieties  of  diallage,  he  included  under  uie  head  of 
euphotiae,  the  verde  di  Corsica^  (for  which  alone  d'Halloy  re- 
tains the  name  of  euphotide,)  the  hypersthenite  or  hyperite  of 
other  authors,  and  the  granitone  of  the  Italians.  This  last  by 
an  error  of  Von  Buch,  in  which  he  has  been  followed  by  Gustav 
Rose,  is  very  frequently  called  gabbro.  The  true  gabbro  of  the 
Italians  is  however  a  diallagic  ophiolite.  (Brongniart,  Classif. 
des  Roches,  1827,  p.  75.) 

Brongniart  defines  euphotide  to  be  a  mixture  of  diallage  with 
jade,  petrosilex,  or  compact  feldspar,  and  including  d'Halloy's 
two  species,  euphotide  and  granitone,  but  excluding  hyperite, 
he  distinguishes  as  varieties,  jadian  and  feldspathic  eupnotides, 
besides  ophitic  (serpentinous)  and  micaceous  euphotides,  the 
latter  being  sometimes  talcose. 

C!oquand  {TraiiS  des  Roches,  1857,)  has  followed  Haiiy  with  re- 
gard to  the  euphotides,  while  Senft  {Die  Fekarien,  1857,)  places 
in  one  group,  under  the  head  of  hyperite,  three  g:enera,  eclogite, 
gabbro,  ana  hypersthenite,  in  the  second  of  which  he  includes 
rocks  made  up  of  labradorite  or  saussurite  with  diallage  or  sma- 
ragdite. The  eclogite  of  Haiiy  is  composed  of  diallage  or  sma- 
ragdite, and  red  garnet ;  it  often  holds  disthene  (cyanite)  through 
the  predominance  of  which  it  passes  into  disthenite  (disthenfels), 
while  hypersthenite  or  hyperite  (hypersthenfels,  G.  Eose)  is  a 
mixture  of  saussurite  or  labradorite  with  hypersthene  (d'Halloy, 
Senft.). 

Distinctions  like  sortie  of  the  above  based  upon  the  contained 
varieties  of  pyroxene  are  evidently  of  secondary  importance, 
and  it  becomes  necessary  to  define  with  more  stnctness  the  na- 
ture of  the  other  element  of  the  rocks  in  question.  The  jade 
of  the  Swiss  Alps  to  which  de  Saussure  junior,  afl;er wards  gave 
the  name  of  saussurite,  was  described  by  de  Saussure  senior,  as 
compact,  tenacious,  greenish-white  in  color,  hard  enough  to 
scratch  quartz,  and  naving  a  specific  gravity  of  8-318 — 3'389. 
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Mohs  gives  8-256  for  the  density  of  a  granular  saussurite  from 

Peidmont)  and  8*34  for  a  compact  yariety  from  the  Canton  of 

Vaud,  while  Naumann  assigns  to  the  mineral  a  density  of  8"40. 

These  authors  thus  agree  in  ascribing  to  saussurite  a  specific 

gravity  much  above  that  of  the  feldspars. 

Klaproth  and  de  Saussure  junior,  both  analyzed  specimens  of 

the  saussurite  from  the  shores  of  the  Lake  of  Geneva  (lemanite, 

I  and  u)  while  Boulanffer  subsequently  examined  the  saussurite 

from  the  euphotide  of  Mt.  Gen^vre  (iii),  and  from  two  localities 

in  Corsica,  the  valley  of  Orezza  (iv)  and  the  banks  of  the  Fiu- 

malto  (v). 

L  a  ra.  IV.  V. 

Saica,  4900  4400  44-6  486  34-0 

Alumina,  2400  80-00  80*4  82-0  244 

Perozyd  of  iroii,      6*60  12*60  ....  ....  .... 

Lime,  10-50  4-00  166  21-0  818 

HaCTiesia,  8  75             25  2*4  64 

Soda,  6-60  600  7-5  

Potash,  ....  •26  ....  1*6  .... 

99-26  96-75»        100-6  1006  966 

The  physical  and  chemical  characters  of  the  above  specimens 
offered  considerable  differences.  The  saussurite  ii.  is  aescribed 
by  de  Saussure  as  leek-green,  subtranslucent,  with  an  oily  lustre, 
and  a  finely  granular,  scaly  fi'acture ;  it  scratched  quartz  and 
had  a  densitv  of  8*261.  At  a  high  temperature  it  fused  without 
loss  of  weight,  into  a  glass  much  softer  than  the  original  mine- 
ral, and  having  a  density  of  only  2'8.  This  saussurite,  which 
was  free  from  any  admixture  of  smaragdite,  was  scarcely  attacked 
by  boiling  sulphuric  acid. — {Journal  des  Mines,  voL  xix,  p.  205, 
A.  D.  1805.) 

The  saussurite  from  Mt  Gen^vre  (in)  according  to  Boulanger 
is  associated  with  a  greenish-brown  smaragdite,  and  is  itself 
greenish-white  and  compact^  not  scratched  by  the  knife,  and 
having  a  density  of  2*65.  He  describes  another  euphotide  from 
the  same  locality  as  having  a  lamellar  base,  with  cleavages  like 
feldspar,  sometimes  chatoyant,  hard,  not  attacked  by  acids,  and 
with  a  density  of  2-58.  The  analysis  of  this  undoubted  feld- 
spar gave  him,  silica  66*6,  alumina  18*5,  lime  1*8,  soda  60,  pot- 
ash 48  =  97-2. 

The  euphotide  of  Orezza  is  described  by  Boulanger  as  com- 
posed of  ^een  diaUage,  a  blackish  matter  also  apparently  a  va- 
riety of  diaUage,  and  saussurite,  the  whole  arranged  in  parallel 
bands,  giving  to  the  mass,  which  is  very  tough,  a  schistose  frac- 
ture. The  saussurite  (iv)  was  very  compact,  less  hard  than  in, 
and  had  it  density  of  318.  It  was  easily  iusible  and  not  attacked 
by  concentrated  sulphuric  acid. 

*  Besides  0*06  ozyd  of  mangaoese. 
•BCOND  SBRIBS,  Vol.  XXVIl,  No.  81.-BUY,  1860. 
44 
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The  euphotide  of  the  Fiamalto  consisted  of  green  di&llaffe 
with  cnrved  lamell»  in  a  white  paste,  which  was  tender,  easily 
cut  with  a  knife,  and  had  a  density  of  8-80  (v).  It  was  readily 
fusible  and  easily  attacked  by  sulphurio  acid,  with  which  the 
analjrsis  was  made ;  the  separatea  silica  being  dissolved  by  a 
solution  of  potash  which  left  a  residue,  supposed  to  be  diallage, 
and  equal  to  8*8  parts,  which  added  to  the  above  analysis  makes 
the  sum  100-4;  Dalies  were  absent.— (J.nn.  des  Minesy  [8], 
viii,  p.  159.) 

Notwithstanding  the  peculiarities  presented  by  saussurite, 
modern  mineralogists  have  generally  referred  it  to  labradorite 
or  some  other  feldspar,  (see  Beudant,  Bischoff,  Dana,  Delesse, 
etc.).  Jameson,  separates  it  from  the  feldspars  on  account  of 
its  greater  specific  gravity,  but  recent  authors  seem  to  have  en- 
tirely lost  sight  of  this  characteristic.  Coquand  describes  saus- 
surite  as  having  a  density  of  2*87,  while  according  to  Delesse  it 
is  seldom  infenor  to  2*80.  These  authors  agree  in  declaring  the 
mineral  to  be  decomposable  by  acids  like  labradorite,  while 
Bischoff  and  Senft,  without  alluding  to  its  density,  assert  that 
saussurite  is  not  attacked  by  acids. 

An  analysis  of  saussurite  by  Stromeyer  gives  the  composition 
of  labradorite,  while  Lory  on  the  other  hand  has  described  as 
euphotide  a  rock  from  Levaldens  in  the  Dauphinese  Alps,  which 
is  made  up  of  an  olive  hornblende  and  a  wnite  mineral  having 
the  cleavage  of  a  feldspar  and  the  composition  of  andesine. 


—{BuU.  Soc.  Qeol  de  France,  [2 


,  vii,  540.) 


Delesse  examined  the  white  base  of  a  euphotide  from  Odem 
in  the  Vosges,  and  another  from  Mt  Gtendvre.  Both  of  these 
were  highly  crystalline  and  exhibited  the  polysynthetic  maoles 
of  the  feldspars  of  the  triclinic  system.  When  pulverized  and 
treated  with  muriatic  and  sulphuric  acids  they  swelled  np  and 
were  decomposed.  Delesse  has  however  described  them  as  saus- 
surite. That  from  Odem  gave  him,  silica  55*28,  alumina  24*24, 
lime  686,  magnesia  1*48,  protoxyd  of  iron  1*11,  soda 4*88,  pot- 
ash 808,  water  and  volatile  matters  805  =  99*88.  The  eupho- 
tide of  Mt.  Gen^vre  contained  diallage,  a  serpentine-like  sub- 
stance, and  a  ferriferous  carbonate  of  Time,  besides  the  feldspar, 
whose  crystalline  laminae  were  more  than  one-third  of  an  inch, 
in  length,  and  gave  by  analysis,  silica  49*78,  alumina  29*66,  Kme 
11*18,  magnesia  0*56,  protoxyd  of  iron  0*86,  soda  4*04,  potash 
0-24,  water  and  volatile  matters  8*75  =  100*00.  Of  the  volatUe 
portion  according  to  Delesse,  at  least  2*50  p.  o.  is  water,  the  re- 
mainder being  carbonic  ackL  {Ann.  dee  Mines,  [4],  xvi^  pp. 
288  and  267.)  This  feldspar  resembles  that  of  the  orbicular 
diorite  of  Corsica  which  gave  to  Delesse,  silica  48*62,  lime  12*02, 
alkalies  8*61,  and  0*49  of  water. 
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Under  the  name  of  sansstuite  von  Bath  has  described  a  mine- 
ral which  with  hornblende  (uralite)  forms  the  greenstone  of 
Nenrode  in  Silesia.  It  had  the  hardness,  cleavage,  and  crystal- 
line structure  of  labradorite,  but  with  a  specific  gravity  of  2*99, 
and  gave  by  analysis,  silica  60*84,  alumina  26*00,  peroxyd  of 
.iron  2-78,  lime  14-96,  magnesia  0*22,  potash  0-61,  soda  4-68, 
volatile  1-21  =  lOV2A.—{Pogg.  Ann,,  xcv,  665.) 

2.  Accepting  the  view  maintained  by  Bose,  Bisdic^  and  De- 
lesse,  that  saussurite  is  nothing  more  tlian  a  feldspar,  I  referred 
to  this  species  the  compact  feldspars  of  the  Laurentian  rocks  of 
Canada,  described  in  my  report  of  1864.  Associated  with  the 
limestones  and  ophiolites  of  this  most  ancient  geological  series, 
is  a  great  body  <m  crystalline  stratified  rocks,  composed  essen- 
tially  of  anorthic  feldspars,  sometimes  almost  without  admix- 
ture, but  firequently  associated  with  green  granular  or  cleavable 
pyroxene,  which  passes  through  a  kind  of  bh>nzite  into  hyper-^ 
Sttiene.  Small  quantities  of  epidote,  garnet,  and  nK>re  rarely 
mica  and  quartz,  are  also  met  with,  and  magnetite  and  ilmenit^ 
are  common.  DifEerent  varieties  of  these  rocks  would  be  re- 
ferred by  lithologists  to  the  species  labradophyre,  dolerite,  and 
euphotide.  The  feldspars  are  sometimes  very  coarsely  crystal- 
line but  often  compact ;  they  have  a  hardness  of  6*0,  and  vary 
in  density  firom  2*67  to  2*73,  and  in  composition  firom  andesine 
to  vosgite.  The  denser  varieties  are  those  in  which  Kme  and 
alumina  predominate;  all  of  them  contain  besides  soda  smaU 
quantities  c£  potash.  The  analyses  d  numerous  varieties  of 
these  feldspars  will  be  found  in  the  Beport  cited  above,  and  in 
the  L.  E.  (md  D.  PfMos,  Magazine,  [4],  ix,  262. 

The  euj^tides  examined  by  Deleese  and  Lory  are  a]^arently 
nothing  more  than  varieties  of  dolerite,  by  which  term  we  un- 
derstand a  rock  composed  essentially  of  a  tiiolinic  feldspar,  with 
some  variety  of  pyroxene,  which  may  be  aucite,  hypersthene, 
or  diallage.  Acc^ing  to  G-.  Bose,  sman^ite,  which  is  th« 
variety  of  pyroxene  regarded  as  characteristic  <^  euphotide,  has 
often  the  external  form  of  pyroxene  with  the  cleavage  of  horn^ 
blende,  constituting  the  vanety  uralite,  while  in  the  euphotides 
of  Baste  and  Veltlin  homWende  occurs  with  the  diallage,  and 
sonoetimes  replaces  it  entirely,  giving  rise  to  a  rock  composed  of 
saussurite  and  hornblende.  Sandberger  has  observed  crystal 
of  pyroxene  forming  macles  with  others  of  hornblende,  and  the 
latter  often  surroima  the  crystals  of  pyroxene,  or  as  I  have  re- 
marked in  specimens  from  MadawasJka,  small  crystals  of  deep 
green  hornblende  are  implanted  upon  large  prisms  of  greenish- 
white  pyroxene.  Smaragdite  according  to  Hisinger  and  Pela- 
fosse  consists  of  laminad  of  pyroxene  and  hornblende  united  in 
a  more  or  less  regular  manner.  Since  diorite  is  distinguished 
fix>m  dolerite  by  the  substitution  of  hornblende  for  pjrroxene,  it 
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is  evident  that  feldspathic  aggregates  like  those  of  Baste  present 
a  transition  &om  the  one  to  the  other  species  of  rock. 

Diorite  is  distinguished  from  diabase  according  to  Senft  by 
containing  a  feldspar  insoluble  in  acids  (albite  or  oligoclase,)  and 
by  the  frequent  presence  of  quartz,  while  in  diabase  the  feld- 
spathic element  is  less  silicious  and  decomposable  by  acids ;  (lab- . 
radorite  or  a  variety  approaching  anorthite).*  When  however 
we  consider  the  manner  in  which  these  feldspars  pass  into  one 
another,  this  distinction  between  diorite  ana  diabase  seems  of 
but  secondary  importance.  We  have  seen  that  the  orbicular 
diorite  (or  diabase)  of  Corsica  contains  a  feldspar  near  anorthite 
in  composition,  while  others  in  the  Vosges,  according  to  Delesse, 
contain  labradorite  and  andesine,  the  latter  with  quartz.  Lory 
has  described  a  diorite  from  the  crystalline  schists  of  the  moun- 
tains of  Chalanches  (Is^re)  which  is  made  up  of  a  chromiferous 
hornblende,  with  crystalline  andesine  and  a  pale  greenish-yel- 
low epidote  often  intimately  mixed  with  the  feldspar,  and  so 
abundant  as  to  characterize  the  rock.  This  epidote  gave  by 
analysis,  silica  406,  alumina  30'2,  lime  17*7,  protoxyd  of  iron 
11-2  =  99-7. 

8.  Diorites,  as  already  mentioned,  sometimes  contain  albite. 
Associated  with  the  Silurian  ophiolites  of  Canada  we  often  find 
beds  of  rock  which  are  mixtures  of  albite  with  hornblende  or 

Srroxene,  sometimes  with  small  portions  of  carbonates.  These 
orites  are  tough,  granular,  sub-translucent,  greenish  or  bluish- 
tm,j  in  color,  weathering  superficially  to  an  opaque  white  and 
having  a  somewhat  waxy  lustre.  Hwlness  6*0 ;  density  2*71 — 
2*76.  The  hornblendic  element  is  sometimes  nearly  amorphous, 
but  at  other  times  forms  cleavable  grains;  by  ignition  these 
portions  become  darker,  while  the  feldspar  is  rendered  whiter 
and  more  opaque,  and  often  exhibits  striad  upon  the  cleavage 
surfiEiees. 

A  fine  grained  variety  of  this  diorite  from  Orford  was  exam- 
ined; it  had  a  somewhat  yellowish-green  color  and  a  subcon- 
choidal  fracture.  After  ignition  the  striated  crystalline  grains 
of  feldspar  were  distinctly  seen.  The  powderea  rock  does  not 
effervesce  with  nitric  add,  which  appeu»  to  be  without  action 
upon  it    The  analysis  gave  as  follows : 

Ozygeo. 

SiDca, e«eO 68-40 88-81 

AlmniBft, 12*70 51>8 

fi<Kla,    7-96)  ^^^ 

Potaah. -18f *^^ 

Lime, 7*28 7*60 2-14) 

Magnesia, 887 1-86  V 4*48 

Protoxyd  of  tron,    4*28 -94) 

I  by  igmtioo, -40 

99*68 

♦  See  R.  H.  Scott,  L.KandJD.  PhU.  Mag.,  [4],  xv,  518. 
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The  oxygen  ratios  of  the  alkalieB  and  alomina  in  the  above 
analysis  are  veij  nearly  as  1 :  S;  and  if  to  these  we  add  the 
silica  corres^nding  to  twelve  equivalents,  or  in  round  numbers 
to  24'00  of  oxygen  (equal  to  45 '00  of.  silica)  we  shall  have  65'78 
parts  of  albite,  in  which  the  oxygen  ratios  are  1 :  3 :  12.  The 
oxygen  of  the  remaining  silica  and  protoxyds  equal  9*81 :  4*48, 
showing  a  slight  excess  of  silica  over  the  proportion  required  to 
form  a  pyroxene.* 

The  feldspathic  base  of  dioritic  and  doleritic  rocks  is  some- 
times even  more  silicious  than  albite,  and  passes  into  petrosilex, 
which  may  be  regarded  as  a  mixture  of  feldspar  with  quartz,  or 
perhaps  a  distinct  feldspar  like  krablite.    Brongniart  mentions 

?3troalex  as  sometimes  forming  the  base  of  eaphotide,  and 
hompson  has  described  under  the  name  of  saussunte  a  mineral 
which  occurs  with  diallage  at  the  Lizard  in  Cornwall,  having  a 
density  of  2*80,  and  yielding  by  analysis  82*0  p.  c.  of  silica, 
besides  alumina,  lime,  magnesia  and  oxyd  of  iron.  In  this  con- 
nection I  may  cite  from  my  report  above  referred  to,  the  analy- 
ses of  two  varieties  of  petrosilex.  The  first  (a)  forms  great 
beds  among  the  ophiolite  rocks  of  Orford;  it  is  apparently 
homogeneous,  somewhat  translucent,  very  tough  and  with  a 
scaly  conchoidal  fracture ;  it  is  distinguished  firom  the  diorites 
just  described  by  the  absence  of  the  white  opao^ue  coating  upon 
the  weathered  surGEtces.  Color  greenish  or  grayish-white ;  lustre 
waxy,  dull.  Hardness  6-0 ;  density  2-685— 2-839.  The  second 
(b)  iTt)m  St  Henri,  is  a  finely  granular  greenish  rock,  which 
occurs  interstratifi^  with  shales  and  limestones  in  unaltered 
Silurian  strata  which  are  regarded  as  the  equivalents  of  the 
ophiolitic  series.  It  is  somewhat  less  compact  and  tenacious  than 
the  last,  which  however,  it  closely  resembles. 

A.  B. 

Saica, 78-40 7140 

Almniiuk, 1181  ........  1860 

Soda, 4-42 8*81 

Potaah, 1-98 287 

Lime, -84 -84 

MugDeoA, -77 2-40 

Protoxyd  of  iron, ...        -72 824 

LoM  by  ignitioo, -90....^.    2*60 

99-79  99-66 

4.  While  engaged  in  the  examination  of  the  various  feldsmtthic 
rocks  which  are  associated  with  the  ophiolites  of  Canada,  I  was 
constanilv  looking  for  some  mineral  whose  hardness  and  specific 
gravity  snould  correspond  to  those  of  the  jade  or  saussurite  of 

*  See  for  further  aiiBlTBee  the  Beport  of  GeoL  Sonrey  of  Oanada  for  1866/p. 
458,  in  whidi  the  abore  analrtis  is  calculated  for  the  old  equiralent  weights  of 
siliea.    In  the  present  paper  the  equiraleiit  of  Si  O9,  has  been  reckoned  at  14+16 
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de  Saussure  and  Mohs.  At  len^h  I  met  with  a  very  heavy 
rock  which  occurs  with  the  ophiolites  of  Orford,  and  dooely  re- 
sembles  an  ophitic  euphotide.  It  is  made  up  of  a  ^hite  garnet 
having  the  aspect  of  sausaurite,  intermingled  with  a  small 
amount  of  a  soft  green  serpentine,  which  fills  the  interstices 
between  irregular  rounded  masses  of  the  garnet;  portions  of  the 
latter  mineral  half  an  inch  in  diameter,  are  easily  obtained  in  a 
state  of  purity.  It  is  distinguished  by  a  hardness  of  7'0.  and  by 
its  density,  which  for  select^  fragments,  was  found  to  oe  8*622 
— 8*586.  It  is  amorphous,  finely  granular,  and  extremely  tena- 
cious, with  a  conchoidal  firacture;  lustre  feeble,  waxy;  color 
yellowish  or  greenish-white ;  sub-translucent  After  intense  ig- 
nition, which  did  not  however  effect  its  fusion,  the  pulverized 
mineral  gelatinized  with  hydrochloric  acid.  Its  analjrsifl  was 
made  afi;er  fusion  with  carbonate  of  soda,  and  gave : — 

Silica, 4,,,.  88*60 88*80 

Alomitm, 22*^1 

Lime, 84*81 

Magnesk, -49 

OzTds  of  iroD  and  mangaoete, 1*60 

Soda  and  a  trace  of  potash, *47 

Lose  by  ignition, 1;10 

This  mineral  agrees  closely  in  composition  and  ph^rties  with 
lime-alumina  garnet,  whose  theoretical  composition  is  represented 
by  silica  401,  alumina  22-7,  lime  87*2  ^  100-0.  Croft  obtained 
for  a  white  garnet  fix>m  the  Ural  mountains,  having  a  denaty  of 
8-504:   silica  86-86,  alumina  24-90,  lime  87-15  =  98-10. 

At  the  falls  of  the  river  Guillaume  in  St.  Francois,  (Beauce,) 
there  is  also  found  a  heavy  rock  which  is  composed  in  great  part 
of  garnet  It  forms  a  bed  in  contact  with  an  ophiolite,  and  has 
a  somewhat  variable  aspect ;  in  some  portions  it  has  a  sub-con- 
choidal  fracture  with  lathees  of  crystallization ;  lustre  shining, 
somewhat  silky,  color  yellowish-white,  sub-translucent  This 
variety,  which  is  apparently  homogeneous  and  exceedingly 
tough,  has  a  hardness  of  7*0,  and  scratches  deeply  the  surface  of 
agate ;  its  specific  gravity  was  found  to  be  8*883— 8-864.  It  also 
occurs  as  ^greenish-white  or  grayish-white  somewhat  granular 
rock,  cavitiE  in  which  are  lined  with  small  indistinct  crystals; 
the  density  of  this  variety  was  8-897— 8-486. 

Other  specimens  fiom  the  same  locality  exhibit  the  garnet 
intermingled  with  large  deavable  masses  of  dark-green  horn- 
blende, which  passes  into  a  pearl-grey  or  lavender-grey  variety. 
Small  fragments  of  the  garnet  from  this  mixture  had  a  density 
of  8496 ;  they  were  white,  opaque,  with  a  conchoidal  fractur^ 
and  somewhat  vitreous  lustre.  Intermingled  with  the  garnet  and 
hornblende,  was  another  white  or  yelk>wi8h-whita  amorphous 
mineral,  with  a  waxy  lustre  and  a  hardness  of  6*0 ;  the  dennty 
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of  a  nearly  pure  8{)eoime]i  of  it  wa3  2*729,  of  another  fragment 
2*823.  TniSy  conjoined  with  ita  hardness,  renders  it  probable 
that  it  is  a  feldspar ;  but  it  is  very  difficult  to  separate  it  from 
the  gunet,  or  even  to  distinguish  between  the  two  species  by 
the  eye  alone.  Another  specimen  of  a  white  granular  rock  from 
the  same  locality,  which  had  been  taken  for  garnet,  had  a  density 
of  only  2-800,  and  was  supj)Osed  to  be  chiefly  feldspathic  in  its 
nature.  The  specific  gravity  of  the  greyish  hornblende  was 
8-046. 

A  specimen  of  the  first  described  varieW,  having  a  density  of 
3*838  was  selected  for  analysis;  its  powaer  did  not  effervesce 
with  heated  nitric  acid,  which  however  dissolved  from  it  consid- 
erable alumina  and  lame.  By  the  ignition  of  the  rock,  its 
yellowish  color  was  only  changed  by  the  appearance  of  rare 
points  of  blackish-green.    The  analysis  gave  as  follows : — 

OzygM. 

SQioa, 44*86    2g60 

AlumiiMW lO-^e  y 5  08 

Peroxyd  of  iron, 8*20    -96 

lime, 84-88    977 

MagDMk. 6-24    209 

I  by  igDition,. . . .  • 1*10 


99-68 

If  we  suppose  the  alumina  the  peroxyd  of  iron  and  a  portion 
of  lime  to  form  a  garnet  in  which  the  oxygen  ratios  of  the  pro- 
toxyds,  sesquioxy^  and  silica  are  1 : 1 :  2,  the  residual  lime  and 
silica  with  the  magnesia  will  be  in  the  proportions  requisite  to 
form  a  pyroxene.  \Ve  have  lime  21*07,  alumina  10'76,  peroxyd 
of  iron,  8-20,  silica  22-69=57-72,  with  the  oxygen  content  6-99 : 
5*99 :  11'98.  There  remains  then  for  the  pyroxene,  lime  18'81, 
magnesia  6*24,  silica  2216=40*71,  containing  oxygen  5*87  and 
11*71=1 : 2.  The  observed  density  of  the  rock  corresponds 
very  closely  with  that  calculated  for  a  mixture  of  lime-alumina 
garnet  and  pyroxene  in  the  above  proportions. — (Oeol  Survey  of 
Oanada,  Eeport,  1866,  p.  449). 

6.  The  ^eat  density  of  the  above  described  garnet  rocks  and 
their  association  with  hornblende,  serpentiDe  and  feldspar,  led 
me  to  suppose  that  similar  rocks  might  nave  furnished  to  ciiflferent 
chemists  some  of  thetJiscordant  facts  which  are  met  with  in  the 
history  of  euphotide  and  saussurite.  I  have  recently,  however, 
through  the  kindness  of  Prof  Arnold  Guyot,  now  of  Princeton, 
New  Jersey,  had  an  opportunity  of  examining  a  collection  of  the 
euphotides  of  Switzerland,  made  by  him  in  the  course  of  his 
researches  on  the  distribution  of  the  erratic  rocks  of  the  basin  of 
the  Rhone.  Prof.  Ghiyot  then  traced  the  euphotides,  which  are 
found  in  scattered  blocks  and  pebbles  for  a  distance  of  nearly 
one  hundred  and  fifty  miles,  to  the  valley  of  Sass,  or  rather  to 
the  corresponding  chain  of  the  Sassgrat^  which  forms  a  part  of 
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Mt  Eose.*  The  euphotides  of  the  Alps  according  to  other  ob- 
servers are  associated  with  protogine,  ophiolites  and  crystalline 
schists. 

I  had  now  before  me  the  original  euphotides  which  had  been 
studied  by  Haiiy  and  de  Saussure,  and  through  the  liberality  of 
Prof  Guyot  was  fiimished  with  numerous  specimens  of  the  char- 
acteristic varieties.  Their  examination  has  afforded  me  the 
following  mineral  species:  saussurite,  smaragdite,  actinolite,  talc, 
feldspar,  and  rarely  pyrites. 

The  saussurite,  which  is  generally  predominant,  is  very  uni- 
form in  its  characters ;  it  is  always  finely  ffranular  or  compact, 
very  tough,  and  with  a  sub-conchoidal  or  splintery  fracture.  Its 
color  is  white,  passing  into  greenish  bluish  and  yellowish-white, 
rarely  with  flesh-red  stains ;  sub-translucent ;  lustre  feeble,  waxy. 
Haraness  7*0 ;  scratches  quartz.  Specific  gravity  8*88 — 8 '88.  A 
euphotide  containing  cleavable  masses  of  smaragdite  an  inch  in 
diameter,  afforded  me  portions  of  bluish-white  saussurite,  appa- 
rently homogeneous,  and  having  a  density  of  8*886 — 8*365. 
Another  specimen  of  euphotide,  containing  a  good  deal  of  talc, 
and  only  small  grains  oi  smaragdite,  had  a  density  in  the  mass 
of  8*815,  but  selected  fragments  of  the  saussurite  ^ve  the 
number  3*885.  Another  large  firagment  of  greenish- white  saus- 
surite had  a  specific  gravity  of  8*338,  while  a  fourth  specimen  of 
euphotide  holding  only  small  lamelldd  of  smaragdite,  and  min- 
gled with  greenish-eray  talc,  had  a  distinctly  granular  texture, 
and  a  density  of  omj  8*lft— -8*20. 

The  smaragdite  of  all  these  varieties  of  euphotide  has  a  grass 
green  color  passing  into  emerald  and  olive-green.  Lustre  some- 
what pearly ;  hardness  5*5 ;  specific  gravity  of  fragments  from 
the  first-mentioned  euphotide,  S'lO— 3*12.  The  smaragdite  gen- 
erally exhibits  only  the  cleavages  of  pyroxene,  but  in  some  cases 
it  is  irregularly  penetrated  by  slender  prisms  of  hornblende. 

Talc  is  rarely  absent  from  these  euphotides,  and  is  often  abund- 
ant in  small  foliated  or  radiated  masses,  enclosed  in  the  saussu- 
rite. The  talc  is  generally  silver-white,  but  occasionally  appears 
gr^nish  firom  the  presence  of  minute  crystals  of  dark  green 
actinolite,  which  may  be  seen  penetrating  the  talc,  in  close  prox- 
imity to  the  yellowish-green  smaragdite.  The  latter  I  have 
always  found  enclosed  in  the  saussurite. 

A  bluish-gray  or  lilac  feldspar  is  often  met  with  in  these 
euphotides,  and  is  at  once  distinguished  from  the  saussurite  by 
its  color,  cleavage,  translucency,  vitreous  lustre,  and  inferior 
hardness.  I  have  not  observea  cleavage  fiices  of  this  feldspar 
more  than  a  fourth  of  an  inch  in  length,  although  in  some  speci- 
mens it  is  rather  abundant  Grains  of  it  are  sometimes  imbed* 
ded  in  the  talc,  but  it  more  generally  occurs  in  the  saussurite. 

*  S«e  abo  Jm.  Forbes,  Travelt  tkrcfugh  the  Alpt,  p.  S63. 
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This  feldspar  is  completely  decomposed  by  heated  sulphtiric  acid, 
and  contams  a  large  proportion  of  lime,  characters  which  show 
it  to  be  labradorite  or  an  allied  variety. 

Two  specimens  of  saussurite  were  selected  for  analysis,  the 
bluish-white  variety  from  the  first  mentioned  euphotide  having 
a  specific  gravity  of  8*865,  (vi)  and  selected  fragments  of  a 
greenish-white  variety  from  the  second,  with  a  density  of  8*385, 
(vii).  This  was  penetrated  hj  talc,  fix)m  which  it  was  impossi- 
ble, completely  to  separate  it  The  eleutriated  mineral  was 
decomposed  by  prolonged  fusion  with  carbonate  of  soda,  the 
separated  silica  and  alumina  bein^  in  each  case  carefully  an- 
alyzed. The^alkalies  were  determined  by  J.  Lawrence  Smith's 
method  of  imiting  with  carbonate  of  lime  and  sal-ammoniac, 
and  consisted  of  soda  with  but  traces  of  potash.  The  results 
were  as  follows : 


VL 

Oxygen. 

VIL 

Oxygen. 

snica, 

48-60 

28-26 

48-10 

26-66 

Alnmhin^, 

27-72 

18-96 

26-84 

11-94 

Peroxyd  of  iroo, 

2-61 

^  -78 

8-80 

•99 

Lime, 

19-71 

•  «-«8 

12-60 

8-60 

^•^ 

2-98 

119 

6-76 

2-70 

3-08 

•80 

8-66 

•91 

LoM  by  ignitioD, 

-86 

.... 

•66 

.... 

100-04  100-81 

Boiling  concentrated  sulphuric  acid  removed  only  traces  of 
alumina  and  lime  from  the  pulverized  saussurite,  which  was 
however  partially  decomposed  by  this  acid  after  having  been 
strongly  ignited. 

The  hardness  and  specific  gravity  of  saussurite  assign  it  a 
place  with  epidote.  Eammelsberg  has  recently  published  the 
analyses  of  six  varielies  of  lime-alumina  epidote  or  zoisite,  vary- 
ing m  densitv  from  8*25  to  8*86,  and  finds  the  oxygen  ratios  of 
the  protoxyds,  peroxyds  and  silica  to  be  nearly  as  1 :  2 :  3,  often 
however  with  an  excess  of  silica.  The  ratios  of  his  analyses 
vary  between  the  limits  1 :  1*94—2*16 :  2*a5— 8*86.— (.B^Zm  Acad. 
Ber.  1866,  605). 

If  we  follow  Bammelsberg,  who  has  regarded  the  small 
amount  of  iron  in  the  zoisites,  as  peroxyd  replacing  alumina,  we 
have  for  the  analysis  vi  the  ratios  762 :  14*78 :  23*25=1 :  1*93 : 
8*05,  while  for  vii  we  have  7*21 :  12*93 :  2565,  showing  an  ex- 
cess both  of  silica  and  protoxyd,  due  to  the  intermingled  talc. 
If  we  regard  this  surplus  of  protoxyd  as  magnesia  it  would 
equal  5*70  per  cent  of  talc,  and  deducting  the  elements  of  this 
fiim  the  analysis,  we  have  for  the  oxygen  ratios  of  the  saussu- 
rite the  numbers  1:2:  8*29.  Saussunfe  has  then  the  hardness, 
specific  gravity  and  chemical  composition  of  a  lime-alumina  epi- 
dote or  zoisite,  containing  small  portions  of  magnesia  and  soaa, 
which  are  frequently  present  in  this  species.    The  analyses  of 
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various  epidotes  give  fix>in  two  to  six  per  cent  of  magnesia,  and 
from  one  to  more  than  two  per  cent  of  soda.* — (See  Dands 
Mineralogy^  4th  Ed.,  ii,  407). 

6.  The  composition  of  zoisite  as  already  noticed  by  Eammels- 
berg  is  identical  with  that  of  meionite,  a  species  which  is  shown 
by  its  hardness  of  6*0  and  its  density  of  2*6 — ^2-7,  to  belong  to 
the  dimetric  division  of  the  feldspar  gronp,  where  it  is  to  the 
scapolites  what  anorthite  (with  the  ratios  1 :  8  : 4,)  is  to  the  tri* 
clinic  feldspars.  The  mineral  described  by  Boulanger  as  sans^ 
surite  from  Mt.  Gen^vre,  with  a  density  of  265,  gives  according 
to  his  analysis  (ill)  the  oxygen  ratios  7*37 :  1418 :  28'75=1 : 
1'91 :  2*22,  and  appears  to  have  been  meionite.  In  de  Saussure's 
analysis,  (ii)  if  we  regard  the  iron  as  protoxyd,  we  obtain  the 
ratios  5*22 :  14*02  :  28*50,  but  there  is  then  a  deficiency  of  4-60 
p.  c.  in  the  analysis  of  an  anhydrous  mineral.  Klaproth's  re- 
sults (i)  seem  to  mdicate  a  mixture  of  a  silicate  like  pyroxene  or 
talc  as  in  vii,  while  the  anomalous  softness  of  v  and  the  fiicility 
with  which  it  is  decomposed  by  acids,  render  it  difficult  to  form 
any  conclusion  about  the  saussurite  of  the  Fiumalto  examined 
by  Boulanger.  His  analysis  of  the  saussurite  of  Orezza  (rv) 
gives  the  oxvgen  ratios  7-23  :  1495  :  28-25=1 :  2-06 :  8-21,  so 
that  it  has  the  composition  of  meionite  and  zoisite,  while  its 
specific  gravity  is  between  the  two.  Although  inferior  in  hard- 
ness, it  resembles  zoisite  in  resisting  according  to  Boulanger  the 
action  of  concentrated  sulphuric  acid. 

The  saussurite  of  Orezza  evidently  demands  farther  study ;  it 
remains  to  be  seen  whether  the  verde  di  Corsica  or  verde  antico  di 
Orezza,  as  it  is  also  named,  (the  corsilite  of  Pinkerton,  Peirahgy^ 
ii,  78),  which  is  regarded  by  d'Halloy  as  the  typical  euphotide, 
is  not  distinct  from  that  of  Mt.  Rose.  Delesae  round  the  specific 
gravity  of  the  Corsican  euphotide  to  be  only  8'10.    The  name 

*  Laurent  io  an  essajr  on  the  Bilicatea  published  in  1849,  inaiated  that  diaiiootioM 
baaed  on  the  relatione  between  the  proportiona  of  protoxyda  and  sesquioxyda  are  of 
but  secondary  importance,  sinee  these  oxyds  may  replace  each  other  to  an  indefinite 
extent  in  many  silicates,  without  altering  the  mineral  type.  This  principle  Laurent 
then  illustrated  by  the  epidotes  amoni^  other  species,  showing  from  Hermann'a 
analyaes  of  thirteen  specimens  (of  which  the  analyst  had  made  three  sub  speciea,) 
that  although  the  oxygen  ratios  of  the  protoxyds  and  sesquioxyda  offered  considera- 
ble Tariations,  it  was  possible  by  admitting  the  substitution  of  the  one  for  the  other, 
to  reduce  all  these  epidotes  to  the  same  formula  with  garnet,  SiOsR^,  i. «., 
SiO+RO,  in  which  RO,  represents  both  protoxyds  like  CaO,  and  sesquioxyda  lik« 
alO(=Al,03-T-3).— (Como/ef  Rendu»  dcr  Travaux  de  Chemie,  1849,  p.  277). 

This  idea  of  Laurent  altnoiigh  at  the  time  rejected,  is  now  universally  admitted 
Dana  has  adopted  it  in  the  4th  Ed.  of  his  Mineralogy ;  Hermann  has  reoently  re- 
yiewed  his  own  analyses  and  accepts  LaurenVs  view,  while  Rammelsberg  who  lUqs- 
trated  it  in  his  laborious  researches  on  the  tourmalines,  has  recently  applied  it  to  the 
atigites  and  hornblendes  containing  peroxyd  of  iron.  But  while  there  is  no  doubt  of 
the  general  and  wide  application  of  this  principle  of  the  homcpmorphism  of  pro- 
toxyds with  aes^uioxyds,  it  is  .nevertheless  true  aa  Dana  has  remarked,  that  in  iht 
epidotes  the  vanations  in  the  oxygen  ratios  of  the  protoxyds,  sesquioxyds  and  ailic* 
are  about  1:2:8,  whiph  may  lie  looked  upon  as  the  normal  ratio  for  epidote,  as 
1 :  1 : 2  ia  for  garnet^  and  8 : 2 : 6,  for  idoerase.— (Thia  Jour.,  [2,]  zzr,  406). 
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of  verxk  di  Corsica^  wluch  ia  the  arts  is  applied  to  the  rock  ad  a 
whole,  is  by  Beudant  restricted  to  the  contained  smaragdite. 

I  have  lately  examined  a  pale  yellowish-green  compact  and 
apparently  homogeneous  rock,  whi^h  forms  great  beds  amone 
the  crystalline  schists  of  the  Shickshock  mountains  in  Qasp^ 
and  has  somewhat  the  aspect  of  sanssurite.  Its  hardness  is  7*0 
and  its  density  8*04 — 8*09.  It  is  exceedingly  tough  and  sono- 
rous,  has  a  conchoidal  fracture  with  a  feeble  wainr  lustre,  and  ia 
translucent  on  the  edge&    The  analysis  gave  as  k>11ow8  : 

Ozyfoi. 

Saica 62-60 88  88 

Alomioa, 12-80 5*78 

Proiozyd  of  iron, 9*40 8'82 

Lime, •..  UIO  ....'...  408 

Magoesia. , *72 •.     *29 

So£i  with  a  trace  of  potash, '48 •     *11 

Loss  on  ignition, '16 

9971 

The  oxygen  of  the  protoxyds  and  peroxyds  in  the  above 
analysis  equals  443  and  8*60.  If  to  these  we  add  the  silica 
corresponding  to  13-00  of  oxygen,  we  shall  have  61 'SS  parts  of 
epidote,  leaving  32*22  parts  of  silica  uncombined.  The  density 
of  the  mass  is  that  of  a  mixture  of  epidote  and  quartz  in  the 
above  proportions,  and  in  some  specimens  where  the  rock  be- 
comes granular,  the  two  species  are  easily  distinguishable.  {Qeol. 
Survey  of  Canada^  B^ort^  1858).  This  epidote  rock  then  is  com- 
pletely distinct  from  the  saussurite  of  Orezza. 

The  two  silicates  zoisite  and  meionite  offer  a  remarkable  in- 
stance of  that  isomerism  in  mineral  species  upon  whose  import^ 
ance  I  have  long*  insisted.  The  relation  of  tne  specific  gravity 
to  the  empirical  equivalent  weights  of  minerals,  must  enter  a^ 
an  essential  element  into  a  classification  which  shall  unite 
the  chemical  and  natural-historical  systems.  Similar  isomerio 
relations  exist  between  kyanite  and  ^illimanite,  rutile  and  ana- 
tase,  and  as  I  have  elsewhere  endeavored  to  show,  among  the 
carbon-spars.  It  becomes  necessary  in  the  study  ot  mineral 
species  to  determine  their  relative  equivalent  weights,  to  which 
specific  gravity  must  be  the  chief  guide. — {Proc.  Am.  Assoc. 
Adv.  S(nence,  1854,  pp.  240-247).* 

*  The  action  of  heat  upon  organic  bodies  of  high  equiralent  tends  to  resolve 
them  into  simpler  and  less  dense  forms,  {vre  except  of  course  the  simaltaneoos  pro- 
ductions of  small  portions  of  more  complex  hydrocarbuns).  Similar  results  are 
obtained  when  the  denser  silicates  nre  fused.  Thu^  according  to  Maspus  the  specific 
gravity  of  garnet  is  lessened  of»e-6fth  by  fusion,  while  that  of  idocrase  is  reduced 
from  8*84  to  2-94.  Epidote  by  ignition  has  its  density  changed  from  8-40  to  8*20 
aooording  to  Raromelsberg,  and  sau<isurite  is  converted  by  fusion  into  a  soft  glass  of 
specific  gravity  2*8.  The  silicates  thus  modified  are  decomposable  by  acids  like  thtt 
basic  feldspars ;  idocrase  and  garnet  crystallize  after  fusiou,  the  latter  accorduig  ta 
Too  Eobell  in  octahedrons.  Deville  found  the  density  of  hornblende  and  pvroxeae  to 
be  reduced  by  fusion  from  82  to  2*8,  orthoclasa  from  2*66  to  2*86,  and  labradorit^  . 
from  2*089  to  2*626. 
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7.  Smaragdite. — ^The  smaragdite  or  diallage  of  the  euphotides 
appears  to  have  been  first  examined  by  Vauquelin,  who  found 
in  a  specimen  fi:om  Corsica  with  specific  gravity  8*0 ;  silica  50*0, 
alumina  21*0,  lime  13*0,  magnesia  6*0,  oxyd  of  iron  5*5,  oxyd  of 
chromium  7'5,  oxvd  of  copper  l-5=104-5.  (Beudant,  Mineralo' 
gte^  ii,  p.  134).  !Boulan^r  subsequently  analvzed  the  diallage 
from  the  euphotide  of  the  Fiumalto  already  described.  It  had 
a  density  of  3*10,  and  cave  silica  40*8,  alumina  12*6,  lime  23"0, 
magnesia  11'2,  protoxyd  of  iron  8-2,  protoxyd  of  manganese  1*4, 
oxyd  of  chromium  2*0,  water  5'2=99-4. — {Ann.  des  Mines,  [8], 
viii,  159). 

I  have  analyzed  the  grass-green  smaragdite  abready  described 
as  occurring  in  masses  an  inch  in  diameter  imbedded  in  the 
saussurite  VI.  It  was  to  some  extent  penetrated  by  the  latter 
mineral,  and  contained  irregularly  disseminated  slender  prisms 
of  hornblende,  apparently  associated  with  talc.  The  analysis 
gave  as  follows : 

Silica, 64-80 

Alumina, 4*54 

Lime, 18*72 

Magnesia, 19*01 

Protoxyd  of  iron, 887 

Oxyd  of  chromium,. ...» *61 

Ozyd  of  nickel, • trae$$ 

Soda, 2-80 

Loes by  ignitioo, -80 

99-16 

A  partial  analysis  of  another  specimen  gave  alumina  8*80, 
lime  i4*22,  magnesia  18*07,  protoxyd  of  iron  2-84.  The  pale 
green  color  of  the  powdered  smanigdite  becomes  brownish  on 
ignition.  The  small  portion  of  nickel,  whose  presence  I  have 
luready  shown  in  a  ^:eat  number  of  chromiferous  serpentines 
and  diallages,*  gave  evidence  of  a  trace  of  cobalt 'before  the 
blowpii>e.  The  oxygen  ratios  of  the  silica,  alumina  and  pro- 
toxyds  in  the  above  analysis  are  as  28*96  :  212 :  18*29.  Its  com- 
position is  evidently  that  of  a  pyroxene,  with  some  admixture 
of  saussurite  and  probably  of  talc.  A  portion  of  the  latter 
mineral  from  one  of  the  euphotides.of  Mt  Bose,  was  submitted 
to  analysis,  and  allowing  for  a  small  admixture  of  saussurite,  was 
found  to  have  the  composition  of  ordinarv  talc,  being  a  hydrated 
silicate  of  magnesia  with  a  little  iron  and  a  trace  of  nickel. 

Conclusions, — 1.  The  true  euphotide  is  distinct  from  the  dial- 
lagic  dolerites,  with  which  most  modem  lithologists  have  con- 
founded it,  and  which  are  composed  of  pyroxene  and  a  feldspar 
having  the  constitution  of  andesine,  labradorite,  or  a  still  more 
basic  variety  approaching  to  anorthite.  By  the  substitution  of 
hornblende  for  pyroxene  these  dolerites  pass  into  diorite  or 
di4>{^^- 

#  Thii  Jouraal,  [2,]  nri,  287. 
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2.  The  enphotides  of  Mt  Bose  according  to  my  obsenrations 
are  compoBea  of  smaragdite  (a  pyroxene  containing  chrome  and 
nickd,)  m  a  base  of  sauasorite,  which  is  a  compact  zoisite,  or 
lime-fdumiDa  epidote,  containing  portions  of  magnesia  and  soda, 
and  having  a  hardness  of  7*0  and  a  sj)ecific  gravity  of  8*88 — 
3*88 ;  characters  which  at  once  distinguish  it  from  the  feldspars. 
These  euphotides  also  contain  as  accidental  minerals,  talc,  actino- 
Ute  and  occasion^y  a  vitreous  cleavable  feldspar  resembling 
labradorite. 

8.  While  the  minerals  analyzed  as  saussurite  by  Stromeyer 
and  Delesse  are  feldspars,  that  from  Mt.  Gen^vre  examined  by 
Boulanger  has  the  composition  and  specific  gravity  of  meionite, 
a  species  which  is  isomeric  with  zoisite;  the  saussurite  from 
Orezza  according  to  the  same  observer  has  a  like  composition 
but  a  density  intermediate  between  these  species.  The  saussu- 
rite examined  by  Thompson  is  apparently  a  petrosilex. 

4.  By  its  great  density  and  its  composition,  the  euphotide  of 
Mt  Rose  is  related  to  certain  rocks  in  which  a  white  garnet,  re*^ 
sembline  saussurite,  is  mixed  with  serpentine,  with  hornblende, 
and  with  a  feldspathic  mineral.  These  aggre^tes  associated 
with  ophiolites,  albitic  diorites,  and  a  rock  made  up  of  epidote 
and  quartz,  occur  in  the  form  of  beds  in  the  crystalline  schists  of 
the  altered  Silurian  series  in  Canada.^ 


Abt.  XXXVILL— yAe  Dynamic  Theory  of  Oie  Tides;  by  M%j. 
J.  G.  Barnard,  A.M.,  Corps  of  Engineers,  U.  S.  A. 

In  his  treatise  on  "Tides  and  Waves,"  Mr.  Airy  uses  in 
reference  to  Laplace's  investigation  of  the  tides,  the  following 
language : 

**  It  now,  putting  from  our  thoughts  the  details  of  the  myeBligation,  we 
consider  its  generid  plan  and  objects,  we  must  allow  it  to  be  one  of  the 
most  splendid  works  of  the  greatest  mathematician  of  the  past  age.  To 
j^preciate  this,  the  reader  must  consider,  first,  the  boldness  of  the  writer 
who,  harinff  a  clear  understanding  of  the  gross  imperfection  of  the 
methods  of  his  predecessors,  had  also  the  courage  deliberately  to  take  np 
the  problem  on  ffrounds  fundamentally  correct,  (howeyer  it  might  be  lim* 
ited  by  suppositions  afterwards  introduced) ;  secondly,  the  general  difS- 
calty  of  treating  the  motions  of  fluids ;  thirdly,  the  peculiar  difSculty  of 
treating  the^moUons  when  the  fluids  coyer  an  area  which  is  not  plane  but 
oonvex;  and,  fourthly,  the  sagacity  of  perceiving  that  it  was  neces- 
sary to  consider  the  earth  as  a  reyolying  body,  and  the  skill  of  correctly 
introducing  this  consideration.  The  last  point  alone,  in  our  opinion,  ^yes 
a  greater  daim  for  reputation,  than  the  boasted  explanation  of  the  long 
inequality  of  Jupiter  and  Saturn.*^ 

*  8m  my  Caniributwni  to  iJu  Hiitory  of  Ophiolites,  this  Journal,  [2],  yoL  xzy, 
217,  aod  xxyi,  2U. 
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The  equilibriam-theory,  manifestly  &lae  in  treating  tlie  prob- 
lem simply  as  one  of  statics,  disr^arding  the  motums  of  the  fluid 
which  must  accompany  the  changes  of  its  superficial  form,  is,  at 
least,  an  expUmatwn  of  the  phenomenon,  though  not  a  true 
theory. 

Mr«  Airy  remarks  of  it; 

*♦♦♦**  it  must  be  allowed  that  it  is  one  of  the  most  contemp- 
tible theories  that  was  ever  applied  to  explain  a  collection  of  important 
physical  facts.  It  is  entirely  false  in  its  principles,  and  entirely  inapplica- 
Die  in  its  results.  Yet,  strange  as  it  may  appear,  this  theory  has  been  of 
yery  great  use.  It  has  senred  to  show  that  there  are  forces  in  nature 
following  laws  which  bear  a  not  very  distant  relation  to  some  of  the  most 
conspicuous  phenomena  of  the  tides ;  and,  what  is  far  more  important,  it 
has  given  an  algebraic  form  to  its  own  results,  divided  into  Bepu*ate  parts 
analagous  to  the  parts  into  which  the  tidal  phenomena  may  be  divided* 
admitting  easily  of  calculation  and  of  alteratioo,  and  thus  at  once  sug- 
gesting the  mode  of  separating  the  tidal  movements,  and  affording 
numerical  results  of  theory  with  which  they  are  to  be  compared.  The 
greatest  mathematicians  and  the  most  laborious  observers  of  the  present 
age  have  agreed  equally  in  rejecting  the  foundation  of  this  theory,  and 
comparing  all  their  observations  wiw  its  results.  And  till  theories  are 
perfect  (a  thing  scarcely  to  be  hoped  for  in  any  subject,  and  le^s  in  the 
tides  than  any  other,)  this  is  one  of  the  most  important  uses  of  theory." 

If  we  could  indeed  graq>  the  conditions  of  the  problem — ^bring 
into  our  analysis  the  expression  of  the  actual  form  (or  even  a 
tolerable  approximation  to  that  form)  of  the  solid  nucleus  whose 
depressions  form  the  ocean  beds,  then  indeed  the  solution  would 
be  that  which  we  seek,  not  a  mere  explanation^  but  a  true  ex- 
pression for  the  phenomena,  as  they  actually  occur. 

While  we  are  utterly  incapable  of  doing  this — when  such  a 
mind  as  Laplace's  is  found  unable  to  grasp  the  conditions  of  a 
"  Dynamic  Theory,"  it  seems  to  me  that  Mr.  Airy  wastes  epithets 
upon  the  "  equilibrium  theory"  which,  after  all,  I  presume  no 
pnysicist  ever  regarded  as  a  real  tfieory  of  the  tides,  out  raUier  a 
mere  putting  into  mathematical  form  of  their  obvious  immediate 
cause.  If,  to  get  over  the  difficulties  of  the  true  theory,  and 
bring  the  problem  within  the  grasp  of  our  mathematics,  we  are 
obliged  to  make  assumptions,  entirely  at  variance  with  the  &ct8 
which  really  govern  the  question — ^which  cannot  even  approxi- 
mate to  them — we  might  as  well,  so  far  as  the  solution  we  seek  is 
ooncerned,  go  one  step  further,  and  suppose  there  is  no  motion 
at  all — or  that  the  fluid  is  destitute  of  inertia ;  in  other  words 
fidl  back  upon  the  equilibrium  theory,  for  the  problem  is  no 
longer  that  which  we  propose,  but  a  mere  mathematical  study 
which  may  yield  us  some  curious  results. 
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**  It  was  found  n^eeesary,  howerer,  (Airy  *  Tides  and  WaTes,**)  in  order 
to  make  tlie  application  of  mathematics  practicable,  to  start  with  two 
suppositions,  which  are  inapplicable  to  the  state  of  the  earth.  These  are : 
that  the  earth  is  covered  with  water ;  and  that  the  depth  of  this  water  is 
the  same  through  the  whole  extent  of  any  parallel  of  latitude.'* 

If  the  actual  configuration  of  the  ocean's  bed  is,  as  I  have  be- 
fore remarked,  the  very  basis  of  a  dynamic  theory  of  the  tidea, 
then  a  theory  which  is  obliged  to  reject  entirely  this  actual  con- 
figuration, and  instead  of  ocean  beds  of  limited  areas,  isolated  from 
each  other  by  dry  land  in  those  parallels  where  the  tidal  effects 
are  greatest,  suMtitute  an  imaginary  ocean  covering  the  whoU 
ghboy  and  of  the  same  depth  following  each  parallel  of  latitude, 
the  problem  can  be  only  a  mathematical  one  of  more  or  less 
interest,  itom  which  nothing  of  any  practical  value,  as  to  the 
actual  phenomena  of  the  tides,  can  be  expected. 

Such  If,  in  fisict,  the  dynamic  theory  of  Laplace ;  it  has  fur- 
nished no  result  nor  been  of  the  sligntest  use  to  physicists  in 
their  investigations  of  the  tidal  phenomena.  Mr.  Airy  remarks, 
"  under  these  suppositions  (the  arbitrary  assumptions  as  to  the 
ocean's  extent  and  depth)  it  is  evident  that  the  theory  is  far  from 
being  one  of  practical  application ; "  but  when  we  consider  that^ 
in  the  very  effort  to  make  the  theory  a  dynamic  one,  by  intro- 
ducing the  motions  of  the  fluid  particles,  the  real  motions  as  gov- 
erned by  the  actual  configuration  of  the;ocean  beds  are  discarded 
and  purely  imaginary  ones  substituted,  we  may  well  hesitate  in 
giving  assent  to  the  proposition  which  finishes  the  sentence; 
"  though  it  clearly  approaches  much  nearer  to  truth  than  the 
theory  of  eqmlibnum  which  we  have  already  described." 

In  the  eye  of  the  mere  theorist  it  may  be  so,  but  to  one  who 
seeks  a  knowledge  of  the  tides  as  they  actually  are^  the  equilib- 
rium theory  is  far  more  useful ;  and  of  two  things  neither  of 
which  possess  any  claims  to  be  called  true,  one  may  be  con- 
sidered as  true  or  the  other. 

The  differential  equations  which  determine  the  elevation  and 
motion  of  the  water,  when  the  question  is  limited  by  these  arbi- 
trary assumptions  already  mentioned,  are  obtained  with  no  great 
difficulty.  In  fact,  the  equilibrium  theory  gives  the  elevation  of 
the  water  as  it  would  he  were  the  water  destitute  of  inertia;  in 
other  words,  the  forces  of  attraction  of  the  earth  and  of  the  dis- 
turbing bodies  are  alone  considered,  while  the  forces  of  inertia 
in  the  water  itself  are  disregarded.  We  have  only  to  introduce 
these  forces  to  convert  the  equilibrium  into  a  dynamic  theory ; 
and  thus  considering  the  effects  of  the  fluid  motions  only  in  the 
forces  of  inertia  developed,  it  follows  from  the  general  equations 
of  equilibrium  of  fluids,  that  the  total  fluid  pressure  resulting 
will  be  the  sum  of  the  pressures  due  to  the  separate  existence  of 
each  class  of  forces. 
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Calling  p  the  total  fluid  pressure  at  any  point,  arising  fipom  the 
action  of  all  the  forces,  p'  the  pressure  aue  to  the  earth's  attrac- 
tion, were  its  surface  undisturbed,  p"  the  pressure  due  to  the 
attractions  of  the  disturbing  body,  o'"  the  pressure  due  to  the 
forces  of  inertia  in  the  fluid,  we  shall  haye 

p^p'+p"+p". 

If  we  desire  to  haye  the  yalue  of  p  at  the  undisturbed  turface  of 
the  earth,  put|)'=0  and  we  hKv^  p=p" +p"' . 

If  we  call  w  the  height  of  the  fluid  column  due  to*  the  p^ressure 
Pj  and-j  the  height  due  to  p",  we  shall  haye  (considering  the 
density  as  unity)  ^=5rt^,  p"=gq^  and 

(1)  gw=gq+p"\ 

in  which  w  is  the  total  tidal  elevation  due  to  the  disturbing  attrac- 
tions, and  to  the  inertia  of  the  fluid,  and  q  is  the  eleyation  due 
to  the  disturbing  attractions  alone;  in  otiier  words,  it  is  the 
height  due  to  the  equilibrium  theory. 

Confining  the  inyestigation,  for  simplicity,  to  the  attractions  of 
the  6nn  alone,  we  shall  find  firom  the  equilibrium  theory  (yide 
Airy's  "Tides  and  Wayes"  par.  44,) 

(2)    q:=^S'lyXUico%^a^\){\^^w^^ 

-|-}coe  *iC06  »€r  cos2  (/— t). 

In  which  S  and  ^  are  the  celestial  right  ascension  and  declination 
of  the  sun ;  I  and  I  the  terrestrial  latitude  and  longitude  of  the 
place,  (the  latter  referred  to  a  meridiieui  fioced  in  space)]  Pthe 
actual  and  P.  the  mean  parallax  of  tiie  sun  and  S  a  coefficient 

Sh^  iP  \^ 
yrhich  (yide  par.  41  and  42)  ^Y^\W)  ^^   density   of  the 

water  being  considered  insignificant  compared  to  that  of  the 
earth)  in  which  /S'and  D  are  the  sun's  mass  and  distance,  h  the 
earth's  polar  radius,*  and  g  the  force  of  terrestrial  grayity. 

In  the  equation  (2)  the  angle  (2— «)  is  the  difference  in  longitude 
of  the  point  of  obseryation  and  tiie  sun,  referrred  to  a  meridian 
fixed  in  space.  If  we  consider  the  earth  a  reyolying  body  and 
call  « the  longitude  of  tiie  point,  referred  to  a  meridian  on  the 
earth's  sur&ce.  and  n  the  yelocity  of  rotation,  tiien  tiie  yariable 
longitude  of  tne  point  of  obseryation,  at  the  end  of  the  time  t^ 
referred  to  a  merioian  fixed  in  space,  will  be  represented  by  nt+^^ 
and  the  ancle  Z— «,  by  ni+«— «. 

If  instead  of  the  latitude  ^  we  use  tiie  polar  distance  ^  of  the 
point  of  obseryation  we  shall  haye 

cos  ^=:sin  ^,  and  sin  21=sin  2^. 

*  The  tphiroidal  form  ii  disregarded,  m  tbe  tidal  dUplactmmtt  are  Tvy  oearlj 
the  tame  whether  the  earth  ia  ref^urded  aa  a  epbere  or  apheroid. 
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Making  the  substitutions  in  equation  (2),  and  then  substituting 
the  value  of  gq  in  equation  (1),  we  have 

(8)    ^=:-— (}co88a-l)(l-3  co«*^+ -^j-«n2(r.8m2^C0B(n<4.i!r-nf). 

n  cri2 

4.^oo««or.sina^.coe2(i»<+«r-t)4^'". 

If,  now,  we  suppose  a  particle  of  water  running  towards  the 
soulh  and  call  u  the  arc  (in  latitude)  passed  over  at  the  end  of 

the  time  ^  h-rr  will  be  the  ojctual  velocity  of  the  particle,  in  this 

direction,  and  6  j^  its  acceleration.    If  ^  is  the  angular  polar 

distance  of  the  initial  position  of  the  particle,  hd  will  be  the  actual 

lineal  polar  distance,  and  -jrg  will  be  the  differential  coef&cient 

of  the  pressure  arising  from  a  variation  of  ^,  and  by  a  slight  and 

admissible  extension  of  the  fundamental  equations  of  hjdrodj- 

rfo" '  d^u 

namics  we  should  have  -rrg  = — 6  -tt^* 

But  if  the  particle  has,  at  the  same  time,  a  component  of  ve- 

dv 
locitj  towards  the  east,  represented  by  6sin^^  (v  being  arc  in 

longitude  moved  over  in  the  time  /,)  its  centrifugal  force  is  in- 

n^h^  sin  ^d 
creased  from      ,  .  ^—  (due  to  the  earth's  rotation  ahne^)  to 

*dtj I  the  difference  between  which  is  (omitting  the 

term  containing  the  square  of  j-  since  it  is  very  small  compared 

dv 
to  n)  2n&sind^,  and  the  component  of  this  increment,  2n6sind 

cos^  J-,  will  press  the  particle  towards  the  equator  and  is  to  be 

added  to  the  value  of  jtq  before  obtained.    Adding  it  and  mul- 
tiplying by  6,  we  have 

rfp'"  d^u  dv 

Considering  now  the  component  of  angular  velocity  to  the  east 
^,  since  the  radius  of  the  small  circle  of  latitude  in  which  it 

SBCONB  SERIES,  Vol.  XXVU,  No.  81.-.MAY,  18S9. 
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moves  is  &8in^,  the  actual  Imeal  compcment  of  vdocily  would 

dv 
be  Jsin^  n-,  while  the  diflferential  coefficient  of  the  pressure  (in 

dp'" 
space)  will  be .  .  ^ ,  ,  and  considering  this  motion  alone^  we 

dp'"  d^v 

should  have ,  .   >. ,   =—  btmO-y—. 
0  sin  dd'us  dt^ 

But  the  particle  of  water  has  at  the  same  time  a  southerl  j 
component  of  velocity  &  J-.. 

It  is  evident  that,  as  it  is  passing  to  a  lower  and  larger  circle 
of  latitude,  to  maintain  its  position  in  lonritude,  the  moment  of 
its  quantity  of  motion,  with  reference  to  the  axis  of  the  earth's 
rotation,  will  be  increased. 

The  principle  that  the  moment  of  the  accelerating  feiroe  is 

equal  to  -7-  (the  moment  of  the  quantity  of  motion)  (which  can 

be  easily  deduced  from  the  equations  of  rotation  around  a  fized 
axis — see  Bartlett  Analyt.  Mechanics^  par.  229,)  will  enable  ns 

to  determine  the  value  of  -^r—  corresponding  to  this  cause.    The 

accelerating  force  in  this  case  (or  the  pressure  generated  by  this 

motion  of  the  particle)  is  ,  .   .    .  and  its  moment  with,  refiweaoe 

to  the  earth's  axis  is  ~— . 
dvs 

The  moment  of  the  quantity  c^  motion  of  the  particle  (A  water 
(per  unit  of  mass)  due  to  the  earth's  rotation,  is  nJ'sin*^,  of 

which  the  ^  is  2nb^  sin^  cos  ^  j-.    But  as  the  change  in  the  polar 

distance  of  the  particle  is  due  to  the  component  of  velocity 

^,  ^  wfll  be  expreBsed  by  the  same,  and  hence,  from  this  cause 

we  should  have  ——  =  —  2n&*  sin  ^  cos  ^  ^.    (The  negative  sign 

is  used  since  the  increment  of  the  pressure  is  in  the  revise  direc- 
tionto  that  of«). 
Adding  this  value  to  that  previously  obtained,  we  have 

(6)  -4-  =-2n6»8in<9cos(?9^  -  b^Bm^O^. 

^  ^  du  ,      dt  dt^ 

Another  equation  may  be  obtained  from  the  condition  of 
continuity  in  the  fluid 
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Let  aa'  lyb  be  an  elementary  area  of  ooean 
surfiuse,  the  angular  co-ordinates  of  a  being  vi  jf-^ 
and  <?,  and  ab  and  aa',  being  equal  to  S'a  and  '^ 
90,  Let  the  depth  of  the  water  at  a  be  y. 
According  to  the  assumption  with  regard  to 
the  depth  alluded  to  before,  y  varies  with  the 
polar  distance  0^  but  not  with  the  longitude  ^. 

Let  us  suppose  the  water  flowing  over  this  area  with  angular 

components  ■j--  southward  and  t-;  eastward ;  velocitiefl  which 
at  a  t  ' 

are  themselves  variable  with  0  and  «r  and  the  time.    Taking  a 

space  of  time  t,  from  the  origin  of  motion,  the  water  will  flow 

past  the  point  a  with  a  velocity  which  would  carrv  it  in  that 

time  through  the  space  u,  and  past  the  point  a',  tnrough  the 

The  area  of  the  section  ab  is  r^*,  and  of  the  section  a'J'  is 

dy 
(r+j^90){l+ooi0dd)dTsi.    (Since  k  is  easily  seen  that  the  side 

a'V  is  to  aJ  (or  Sv)  as  sin(^+^^  rsin^;  or  as  l+cotd^^:l 
(nearly).  Therefore  the  quantity  of  water  which  flows  through 
the  section  ab  in  the  short  time  <,  will  be  uyd^^  and  through  the 

eeotioua'Vynahe  {u+^d0){r+^d6){i^cotdd6)dvi.    The 

difference  between  these  quantities,  is  the  quantity  of  water  sub* 
tracted  from  (or  added  to)  the  ocean  area  a  a'  b%  and  is  (<xnitting 
quantities  of  the  8d  order)     * 

■7^(uy)J^^(tf-|-itycot^^^J«r. 

The  <tm»of  the  section  a  a'  J' J  is  (neariy)  t^^sr  (for  convenience, 
the  multiplication  by  the  radius  of  the  eartiii  is  omitted  with  dl 
these  angular  quantities,  as  it  does  not  «£fect  the  results)  and 
flie  fisdl  (or  rise)  of  the  tide  t^,  due  to  the  southern  component  of 
tidal  motion,  will  evidentiy  be  equal  to  the  foregoing  expression 
divided  by  the  area  ^^^t*. 

dv 
If  we  now  consider  the  eastern  component  of  velocity  j-,  the 

quantity  of  water  which  runs  eastwardly  through  the  section  aa^ 
whose  area  is  t^O  in  the  time  t  is  y  v^^,  and  the  quantity  which 
flows  through  bV  (since  both  f  and  ^^  are  constant  in  this  direc- 

dv  dv 

tion)  r(v+  J"  ^*)^ ^»  *^^  ^^  diffisienoe  y  t-  ^^^car,  is  the  quan- 
tity of  water  subtracted  fix>m  the  area  aa^Vb  through  the  eastern 
component  <rf  tidal  velocity. — ^Adding  this  to  the  foregoing  ex- 
pression, and  dividing  by  otfb-a  we  get  the  actual  total  fall  (or 
rise)  of  the  tide, 
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d  dit 

(The  negative  sign  is  used  since  w  represents  the  elevation,  posi- 
tive or  negative,  above  the  undisturbed  surfiice,  and  if  w,  and  v 
increase  with  0  and  «r,  in  the  preceding  discussion,  there  will  be 
e^fall  of  tide.) 

Eeferring  back  now  to  equation  (8),  Mr.  Airy  has  shown  (par. 
85, 86,  "  Tides  and  Waves")  that  each  term  multiplied  by  S  may 
be  put  under  the  general  form 

ecos{it'\-kvi) 
in  which  ^  is  a  function  of  0  alone :  and  also  that  ''  the  equation 
between  u?,  u,  and  v ;  those  between  ^'",  u  and  v ;  and  that  be- 
tween w,  o'",  and  the  terms  arising  from  the  disturbing  force, 
being  all  linear,  we  may  take  the  terms  arising  from  the  disturb- 
ing K>rce  separately,  and,  finding  the  solution  for  each  term,  we 
may  add  aU  together.  It  will  be  sufficient,  therefore,  to  proceed 
with  the  solution  of  the  equation"  (instead  of  equation  (8)) 

0  z=  e  cos  (f  ^1-*  «) -^r  w -f  y 

and  combining  this  with  equations  (4),  (6)  and  (6), 

^^  =  -2n62  8in^cog^^-6a8m»^^ 
dia  dt  dt^ 

we  have  Laplace's  differential  equations  of  tidal  motions  (as  given 
by  Mr.  Airy). 

"  A  ^neral  solution  of  these  equations  is  scarcely  to  be  hoped 

for;  it  IS  a  matter  of  difficulty  to  find,  in  a  very  Imiited  case,  a 

particular  integral  which  wiu  satisfy  them."-H(Airy,  Tides  and 

WavesJ^)    And  the  particular  integral  essayed  by  Laplace  and 

Mr.  Airy  is  of  the  following  form : 

w^aco&(iit  +  k%t) 

u  =&cos(i<-f-A;t5f) 

v  =c  sin (!<  +  *«) 

j)'"=a'"cos(i<-l-*tRr) 

in  which  a,  6,  c,  a'"  are  functions  of  0  only. 

It  is  not  my  purpose  to  follow  the  investigation  auy  further, 
which  is  purely  analytical  and  consists  in  determining  for  eadi 
term  of  equation  (8),  the  values  of  these  (quantities,  and,  thence, 
of  w,  u,  v,  p'"^  by  which  we  ^t  the  elevation,  velocity,  direction 
of  motion,  &C.  of  the  tides  arising  from  the  disturbing  forces  ex- 
pressed by  the  particular  term. 
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I  will  only  remark  that  the  compulsory  resort  to  this  particu- 
lar inteOTal  fioces  the  original  assumption  of  an  ocean  covering 
the  whme  surface  of  the  globe,  irrevocably, — ^these  values  of  u?, 
u,y,  and  j>^",  being  simple  perturbating  functions,  whose  perturb- 
ations in  time  correspond  exactly  with  those  of  the  forces,  while 
they  extend  in  spa^e  through  the  whole  circumference  of  the 
earth,  without  the  possibility  of  limitation  in  that  direction.  In 
short,  it  is  the  particular  integral  which  expresses  thaX  pao'ticular 
tide  belon^g  to  an  ocean  continuous  in  longitude. 

Except!!^  the  arbitrary  restriction  applied  to  the  variation  in 
depths  the  diflFerential  equations  (3),  (4),  (5)  and  (6),  are  perfectly 
general,  and  could  a  general  integral  be  ootained,  a  limitation  of 
the  ocean's  area  (approximating  feebly  to  the  continental  bar- 
riers) could  be  established — and,  thence,  results  which  might  be 
considered  approximations  to  the  actud  phenomena.  Such  an 
int^ral,  however,  is  not  likely  to  be  obtained,  neither  Laplace 
nor  Mr.  Airy  having  cared  to  attempt  it. 

^  As  it  is,  Laplace's  theory  £uls  totally  in  application,  from  the  impos- 
sibility of  introduciDg  in  it  the  consideration  of  the  boundaries  of  the  sea.'' 

^  If  we  look  to  the  results  of  the  theory,  it  will  be  found  that  they  are 
rather  of  a  negative  than  of  a  positive  kind.  They  show  that,  without  a 
£ur  more  complete  knowledge  of  the  form  of  the  bottom  of  the  sea  than 
we  can  hope  to  possess,  it  will  be  impossible,  even  with  more  powerful 
mathematics,  to  calculate  tides  h  priori.  They  show  that  the  calcula- 
tions founded  on  the  equilibrium-theory  cannot  be  good  for  anything. 
Li  proving  that  (with  sea  at  least  of  a  certain  shallownees)  the  part  of 
the  equator  next  to  the  moon  would  be  a  place  of  low  water,  they  destroy 
all  hope  of  using  an  equilibrium-theory,  even  as  an  approximation.  In 
establishing  the  remarkable  result  as  to  the  non-existence  of  diurnal  tide 
in  height  when  the  depth  is  uniform,  they  show  that  no  inference  can  be 
drawn  from  the  mere  magnitude  of  a  force  as  to  the  magnitude  of  its 
effecU."— (^iry,  "  Tides  and  TFove*.") 

It  does  not  seem  to  me  that  so  difficult  and  profound  a  course 
of  analysis  was  at  all  necessary  to  arrive  at  everything  in  these 
negative  results  at  all  important 

The  remark  in  the  beginning  of  this  paper  that  'Uhe  actual 
shape  of  the  ocean's  bottom  is  the  very  foundation  of  a  dy- 
namic theory  of  the  tides,"  seems  almost  self-evident  But  our 
mathematics^  thus  far,  has  fEiiled  to  grasp  even  the  simplest  ap- 
proximation to  shore-oudine^ — ^andif  we  had  the  most  perfect 
^owledffe  of  the  form  of  the  bottom  of  the  sea,  it  would  be  far 
beyond  the  powers  of  analysis  to  introduce,  with  anjr  accuracy, 
its  consideration  into  the  problem.  Bemarks  of  a  similar  nature 
might  be  made  as  to  the  conclusions  concerning  the  equilibrium- 
theory,  which,  it  seems  to  me,  no  philosopher  could  ever  have 
r^arded  as  a  solution.    Laplace  having  faued  to  show  what  the 
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effect  of  the  continental  barriers  is,  it  cannot  be  considered  as 
froved,  that  the  equilibrium-theory  is  not  as  near  an  ^'approx- 
imation" as  anything  else  we  have  or  are  likely  to  have. 

My  object  in  this  paper  has  been  to  show  by  what  simple  con- 
siderations and  processes  the  differential  equations  of  Laplace's 
theory  may  be  arrived  at.  In  doing  so  I  am  perfectly  wdl  aware 
that  me  finding  a  short  path  to  a  knoum  resuu  is  quite  a  different 
affair  from  the  original  discovery,  and  I  must  also  remark  ti^t 
the  considerations  from  which  equations  (4>  and  (5)  are  deduced 
are  pointed  out  (after  he  has  arrived  at  tne  equations  by  long 
and  tedious  processes)  by  Mr.  Airy  himself. 

Mr.  Airy  concludes  his  able  work  on  '*  Tides  and  Waves,"  by 
a  "  Theorjr  of  Waves  in  Canals,"  and  which,  aa  embracing  the 
subject  of  the  tides,  applies  to  cases  such  as  rivers  and  arms  of 
tiie  sea,  to  which  neitner  the  equilibrium  nor  dynamic  theory 
would  (if  applicable  elsewhere)  appljr, — and  to  ''cases  of  open 
seas,  where  the  whole  may  be  conceived  divided  into  parallel 
canals  in  which  the  circumstances  are  nearly  similar." 

The  "theory"  is  a  very  beautiful  one  and  a  very  valuable 
contribution  to  physical  science ;  more  valuable,  I  think  how- 
ever, for  its  thorough  discussion  of  waves  in  all  (or  nearly  all) 
the  aspects  in  which  they  present  themsdves  to  the  navigator, 
naval  constructor,  or  engineer,  than  for  its  application  to  the 
tides.  Though  it  doubtiess  comes  much  nearer  an  approxima* 
tion  to  the  circumstances  under  which  the  tides  actually  flow  in 
rivers  or  arms  of  the  sea,  than  the  dyntunic  or  eomlibnum  theo- 
ries do  to  the  tides  of  the  ocean,  yet  the  vast  di^rence  between 
the  actual  configuration  of  shores  and  beds  of  such  canals,  and 
the  simple  a^umptions  the  theory  is  confined  to,  will  probably 
render  this,  like  all  other  theories,  useless,  or  nearly  so,  in 
practice. 

The  subject  of  the  tides  of  the  ocean,  though  perhaps  as  in- 
telligible as  a  physical  phenomenon,  as  most  others  m  astronomy, 
is  in  its  actual  manifestations^  entirelv  beyond  the  grasp  of  our 
mathematics, — ^beyond  any  reasonable  conception  we  can  form 
as  to  the  powers  of  the  human  mind  to  grasp,  through  any  sup- 
posed improvement  in  the  means  of  mathematical  analysis,  it 
18  probable  that,  for  the  aid  of  the  investigator,  the  *'  equilibrium 
theory"  haa  done  aa  much  as  any  theory  can  be  expected  to  do. 
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Abt.  XXXTX. — On  some  Fossil  Plants  of  JSeceni  Formations; 
by  Lbo  Lbsqubreux. 

The  fossil  plants  of  our  recent  formations  have  until  now  at- 
tracted little  attention.  The  difficulty  of  identifying  species  of 
dicotyledonous  plants  fix>m  firagments  of  leaves  only,  is  perhaps 
the  cause  of  this  neglect  Nevertheless  the  plants  of  the  ter- 
tiary and  quaternary  strata  unll  likely  give  a  solution  to  some 
important  problems  in  natural  history.  Botanists  are  now  in- 
tently looking  at  the  flora  of  those  formations,  not  only  to  satisfy 
their  minds  in  regard  to  the  distribution  of  species  of  plants  in 
the  difTerent  strata,  but  to  trace  to  its  &rthest  limits  the  history 
of  our  present  vegetation.  They  wish  to  find  the  origin  of  some 
genera  and  species  now  living  on  our  earth,  to  trace  their  geo- 
graphical distribution  by  recording  their  appearance  and  de- 
struction at  certain  places  and  at  a  precise  time,  collecting  thus,  if 
possible,  some  facts  that  may  help  to  unravel  the  causes  which 
nave  changed  and  may  still  modify  the  march  of  vegetation.  It 
is  besides  well  known  and  easUy  understood  that  plants  are  more 
easily  influenced  b^  atmosphencal  changes  than  animals,  at  least 
than  testaceous  animals^  which  are  those  nK>st  conmionly  pre- 
served in  the  geoilogical  strata,  these  ovlj  showing  the  chances  in 
the  sea.  Even  as  characteristic  of  alluvial  or  fresh  water  fenna- 
tions,  i^nts  are  more  reliable  than  the  remains  of  terrestrial  ani- 
mals, exposed  to  accidental  and  unaccountable  mirations.  The 
leaf  of  a  palm  tree  ftrand  in  the  quaternary  strata  of  If orthem  Rus- 
sia could  never  have  excited  such  discussions  as  did  the  remains 
of  the  elephant  foimd  there  imbedded  in  the  ice.  We  may 
therefore  expect  to  obtain  from  botanical  palaeontology  more 
precise  indications  about  the  succession  of  certain  geological 
strata  than  from  shells  and  animal  remains  only.  This  expecta- 
tion is  confirmed  by  the  flora  of  the  different  strata  of  the  coal- 
measures  which  is  evidently  different,  at  least  as  regards  some  of 
the  species  of  plants,  for  each  bed  <^  coaL 

Among  the  collections  of  fossil  plants  that  have  lately  come 
under  my  examination,  the  most  interesting,  by  fe^,  is  the  one 
made  by  Dr.  John  Evans  in  his  U.  S.  Surveying  expedition  of 
Or^on  territOTy,  Vancouver  Island,  &c.  A  description  of  these 
fossil  plants  appears  just  now  to  be  a  valuable  contribution  ta 
science,  and  with  the  approval  of  the  Secretary  of  the  Interior, 
I  have  been  advised  by  Dr.  Evans  to  publish  my  remarks  on 
those  plants  in  advance  of  the»publication  of  his  report  which 
will  contain  a  frdl  description  of  the  fossil  leaves  with  correct 
figures. 

It  win  be  interesting  to  mention  and  compare  at  the  same  time 
some  species  of  fossil  plants  found  by  Fro£  Jas.  M.  Safford  in 
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the  Pliocene  of  Tennessee,  and  some  others  collected  by  Dr.  D. 
Dale  Owen  and  myself  in  the  chalk  banks  or  Pleistocene  of  the 
Mississippi 

Species  of  Fossil  Plants  collected  hy  Dr,  John  Evans  at  Nanaimo  (  Van- 
couver Island)  and  at  Bellingham  hay^  Washington  Territory. 

1.  Popultis  rhomboidea  (Lsqx.).     Leares  rhomboidal,  with  the  mar- 

E'db  irregularly  toothed  above,  and  entire  near  the  slightly  decurrent  base, 
iteral  primary  nerves  diverging  at  an  acute  angle  like  the  secondary 
ones,  and  ascending  to  both  comers  of  the  rhomb  of  the  leaf,  all  strongly 
marked  with  scarcely  visible  percurrent  veinlets.  It  is  much  like  Popu- 
lus  repando-crenata  of  Heer,  differing  only  by  the  leaves  somewhat 
broader  and  by  the  undulations  and  teeth  a  little  deeper.  The  Popultis 
mutabilis  with  its  numerous  varieties  is  a  characteristic  plant  of  the  upper 
Molasse  or  Miocene  of  Europe,  especially  found  in  the  upper  strata  of 
Oeningen.    (Nanaimo). 

2.  Salix  islandicus  CLsqx.),  Leaves  large,  lanceolate,  pointed,  serrulate, 
rounded  at  the  base.  Secondary  nerves  in  acute  angles  with  the  medial 
nerve,  nearly  straight  and  numerous.  Subdivisions  of  the  nerves  invisi- 
ble. A  willow  with  very  large  leaves,  apparendy  identical  with  Salix 
macrophyUa  (Heer)  of  the  Miocene  of  Europe,    (bellineham  bay.) 

8.  Quercus  Benzoin  (Lsqx.).  Leaves  fining,  ovd,  with  undulate  and 
entire  margins  decurrent  on  the  petiole.  Basiuff  secondary  nerves  oppo- 
site and  emerging  in  an  acute  angle  above  the  margin  and  ascending  to 
the  third  of  the  length  of  the  leaves.  Upper  secondary  nerves  more  open 
and  diverging.  The  kind  of  nervation  of  this  leaf  is  peculiar  to  a  few 
species  of  oals,  and  has  also  some  likeness  to  that  of  the  ffenus  Benzoin. 
'ihSA  species  is  distantly  related  to  Quercus  Charpentisri  (Heer),  common 
in  the  Miocene  of  Switzerland.     (Nanaimo.) 

4.  Quercus  multinervis  (Lsqx.).  Leaves  apparently  shiniug  and  oval 
like  the  former ;  but  differing  much  in  the  numerous,  deeply  marked,  sec- 
ondary nerves  all  parallel,  emer^ng  in  an  obtuse  angle  from  the  medial 
nerve,  and  slightly  arched.  It  is  related  to  Quercus  neriifolia  (Braun), 
a  species  plentifully  found  at  Oeningen.    (Nanaimo.) 

5.  Quercui  Evansii  (Lsqx.).  Leaves  thick,  coriaceous,  half  a  foot  long 
or  more,  elliptical,  with  wavy  and  entire  margins.  Primary  and  second- 
ary nerves  deep  and  broad,  apparently  keeled.  Secondary  nerves  oblique, 
curved  along  the  margin  of  tne  leaves.  This  species  has  the  same  form 
and  nervation  as  Quercus  undulata,  integrifdlia^  ovalis,  and  platyphylla 
of  Gdppert,  all  species  which  may  be  referred  to  the  same  and  found 
in  abundance  at  Shossnitz.  The  size  of  our  species  is  twice  larger. 
(Bellinffham  bay.) 

6.  Quercus  Oaudini  (Lsqx.).  Leaves  oval-lanceolate  in  general  out- 
line, narrowed  and  somewhat  decurrent  at  the  base  (sometimes  rounded), 
sinuate,  dentate  above,  entire  below,  nointed.  Nerves  deeply  marked  like 
the  former.  Apparently  a  very  variable  species,  which  but  for  the  size 
of  the  leaves  could  be  referred  to  the  former.  Among  our  living  species, 
its  nearest  relative  is  Quercus  densiflorOj  a  species  of  California.  (Bel- 
lingham bay.) 
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7.  Quereus  plcUinervis  (Lsqx.).  A  very  larg6  leaf,  of  which  fragments 
only  were  collected.  It  is  apparently  elliptical,  thick,  with  undulate  or 
irregularly  sinuate  and  toothed  margins.  Primary  and  secondary  nerves 
broad,  deep,  flat ;  secondary  nerves  oblique  and  branching  above  the  mid- 
dle ;  surface  wrinkled  by  the  deep  tertiary  and  perpendicular  nearly  peY- 
current  veinleU.  Related  to  Quercus  plaUmoides  (Gopp.)  found  at  Shoss- 
nitz.     (Nanaimo.) 

8.  Planera  dubia  (Lsqx.).  Leaves  short  oval,  petioled  equally  serrate 
on  the  margins.  Secondary  nerves  simple,  close,  running  to  the  point  of 
the  teeth.  This  s]>ecies  is  so  much  like  Planera  Ungeri  (Braun),  which 
characterizes  the  European  tertiary,  that  H  is  not  possible  to  point  out  a 
difference.    It  may  be  identical.     (Bellingham  bay.) 

9.  Fkus  f  An  undeterminable  species  of  which  the  broken  base  only 
IS  marked  on  the  specimen.  By  its  wavy,  entire,  and  irregular  base,  and 
its  peculiar  nervation,  it  is  referable  to  Ficus  populina  (Heer),  of  the 
Lower  Miocene  of  Switzerland.     (Nanaimo.) 

10.  Cinnamomum  Heerii  (Lsqx.).  Leaves  elliptical  or  obovate,  slightly 
decurrent  at  the  base  on  a  broad  petiole.  Lateral  nerves  ascending  to 
the  top !  with  obsolete  divisions.  The  genus  Cinnamomum  is  largely 
represented  in  the  Miocene  of  Europe  and  appears  to  be  equally  so  in  the 
tertiary  strata  of  our  northwestern  continent  The  species  above  de- 
scribed is  nearly  if -not  perfectly  identical  with  Cinnamomum  Buchii 
(Heer),  abundant  in  the  Molasse  of  Lausanne,  Switzerland.     (Nanaimo.) 

Two  fruits  of  the  same  genus  were  found  among  the  specimens  of  Dr. 
Bvans. 

11.  Cinnamomum  crassipes  (Lsqx.V  Leaves  very  thick,  cuneiform, 
founded  at  the  base,  with  entire  margins  decurrent  on  a  broad  petiole  or 
enlarged  medial  nerve.  Nervation  aerodrome,  viz.,  the  three  principal 
nerves  ascending  to  the  top  of  the  leaf  from  the  acute  angle  of  diverg- 
ence at  the  base.  Veinlets  scarcelv  visible.  The  specimens  collected  all 
show  only  the  inferior  part  of  the  leaves,  even  without  the  petiole.  But 
the  relation  of  the  species  with  Cinnamomum  Rosimasleri  (Heer)  of  the 
Miocene  of  Switzerland,  is  evident  enough.     (Bellingham  bay.) 

12.  Persoonia  oviformis  (Lsqx.).  Leaves  oval-coriaceous,  shininff  or 
smooth ;  secondary  nerves  alternate,  the  basilar  one  ascending  to  above 
the  half  of  the  leaf.  Veinlets  indistinct.  The  part  of  a  leaf  here  de- 
scribed might  be  referred  to  Cinnamomum  tubrotundum  (Heer),  a  species 
most  extensively  distributed  in  the  Miocene  of  Europe,  but  for  the  basilar 
secondary  nerves  which  are  alternate.  It  belongs  beyond  doubt  to  the 
Proteacess  and  to  Ihe  genus  Persoonia,  but  I  do  not  know  of  any  species 
to  which  it  is  related.     (Bellingham  bay.) 

18.  Diospyros  lancifolia  (lAqx,),  Leaves  shining,  oval,  Unciform,  taper- 
pointed  at  both  ends,  entire,  petioled.  Secondary  nerves  alternate, 
strongly  marked,  somewhat  arched  and  in  acute  angle  with  the  medial 
nerve.  Veinlets  obsolete.  The  species  agrees  well  with  Diospyros  brachy- 
sepala  (Al.  Br.),  common  at  Oeningen.     (Bellingham  bay.) 

14.  Acer  trilohatum?  (Al.  Br.).  Is  the  most  abundant  species  of  the 
Miocene  of  Europe,  and  I  refer  to  it  with  doubt  two  specimens  on  which 
except  the  obtuse  sinuses  and  the  nervation,  the  outline  of  the  leaves  is 
not  preserved.     (Bellingham  bay.) 
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With  the  above  species  I  must  also  mention  some  leaves 
which  could  not  be  well  determined  for  want  of  good  specimens. 
A  Platanusf  with  the  same  nervation  as  Qtiercus  ptatinervis  ; 
a  Chamosfi'ops  agreeing  with  Sahal  Lemanonis  Brgt.,  common  in 
the  European  Miocene,  or  rather  a  true  characteristic  plant  of 
the  tertiary ;  a  very  fine  Sdlisbuna^  very  variable  in  the  outline 
of  its  leaves  and  named  Scdishuria  polymorpha  (Lsqx.),  distantly 
related  to  Salishuria  adianthoides  (Ung.),  found  in  the  Pliocene 
of  Italy ;  a  small  piece  of  a  fern  referable  to  the  genus  Lastrea, 
all  these  found  at  Nanaimo ;  and  further  a  branch  of  Seqnoia, 
apparently  identical  with  Sequoia  sempervirens  (Endl.),  still  living 
in  California.  It  was  found  on  a  piece  of  coarse  sandstone  at 
Coosa  bay.  A  species  of  the  same  genus,  viz.,  Sequoia  lAingsdorfii 
(Heer),  is  very  abundant  in  the  Miocene  of  Europe,  and  is  so 
near  a  relative  of  S.  sempervirens  that  M.  Heer  doubts  if  it  is  not 
the  same  species. 

From  the  truly  magnificent  work  of  Prof  Heer  (the  Fossil 
Flora  of  the  Tertiary),  we  see  that  the  Shossnitz  formation 
which  was  formerly  referred  by  Prof.  Gdppert  to  the  Pliocene 
belongs  to  the  Upper  Miocene ;  and  that  the  fossiliferous  strata  of 
Heering  in  Tyrol  and  of  Sotzkj^  in  Dalraatia,  placed  by  M.  linger 
in  the  Eocene,  mu8t  be  admitted  as  Lower  Miocene.  Therefore, 
except  the  Salisburia^  which  would  perhaps  indicate  a  newer 
formation  by  its  analogy  with  a  species  of  the  same  genus  found 
in  the  quaternary  of  Italy,  there  is  not  in  Dr.  Evans's  collection 
a  single  plant  that  does  not  show  a  near  relation  to  some  species 
of  the  Miocene  of  Europe.  The  geological  position  of  the  coal 
strata  of  Vancouver  ana  of  Oregon  where  the  leaves  have  been 
found  is  thus  evident.  This  conclusion  is  not  new;  but  it  is 
worth  remarking  how  closely  the  fossil  plants  characterizing  the 
formation  in  Europe  are  analogous  to  those  of  North  America. 

On  the  coal  itself,  in  connection  with  these  leaves,  Dr.  Evans 
has  given  the  following  remarks  already  published  in  the  Na- 
tional Intelligencer.  "These  coals  do  not  belong  to  the  true 
coal  measures  but  to  the  tertiary  period ;  they  have  however 
been  altered  by  volcanic  action.  The  Bellingham  bay  coal  par- 
ticularly, in  consequence,  is  of  a  remarkable  crystalline  struc- 
ture and  presents  under  the  magnifier  a  very  singular  and  beau- 
tiful appearance.  It  will  produce  an  excellent  coke,  and  is  well 
suited  to  manufacturing  and  domestic  purposes.  It  burns  freely 
and  althouffh  rather  light  for  long  sea  voyages,  unless  the  con- 
struction of  furnaces  should  be  changed,  lessening  the  draft,  is 
suitable  for  river  navigation.  The  coal  crops  out  at  various 
points  from  the  British  line  to  near  Port  Oxford  in  Oregon,  and 
IS  accessible  to  sail  and  steam  navigation,  and  almost  inexhausti- ' 
ble  in  quantity.    These  coals  with  imperfect  machines  and  fa- 
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cilities  for  mining  can  be  delivered  ready  for  shipment  at  from 
$2  to  $8  per  ton. 

"  The  average  analysis  of  many  specimens  gives  the  following 
results: 

FitxugKt  Mine^  Bdlingham  Bay, 

Specific  gravity,  •  1*846 

Carbon  in  coke,          .....  fio*J8 

Volatile  gases,    ......  26*85 

Moisture,       ......  10*61 

Ashes,     -            ...                        .                        .  1*94 

Sulphur,        ......  '47 

100*00 
ir^Wf  Mine,  Dwmitk  R, 
Specific  gravity,  18*78 

Fixed  carbon  in  coke,           ....  64*01             , 

Arhen, 9*00 

Volatile  gases,                       -            .    v       .  26*88 

Moisture,            ,....-  10*66 

100*00 
CooM,  Bay, 
Specific  gravity,  -  -  18*84 

Carbon  in  coke,                                  -            -            -  69*80 

Volatile  gases,    -            -                        •            •           •  26  60 

Moisture,       ......  950 

Ashes, 6*70 

100*00 

Species  of  Fossil  Plants  collected  near  SommerviUe^  Fayette  Q?.,  Tenn.^ 
by  Prof.  J.  M.  Safford,  State  Geologist  of  Tennessee. 

The  species  of  this  collection  that  are  referable  to  plants  of 
our  time  are  only  four. 

1.  Lauras  Caroliniensis  Mchz.  (Red-bay).  Grows  now  in  the  swamps 
from  South  Delaware  and  South  Virginia  to  the  two  floridas,  in  pine 
barrens. 

2.  Prunus  Caroliniana  (Michx.).  Wild  orange  tree;  a  species  now 
confined  to  the  islands  and  near  the  coasts  of  Carolina,  Georgia,  dsc,  and 
in  the  Bahama  Islands  where  it  is  at  its  true  latitude.  Michaux  remarks 
that  this  species  is  not  found  on  the  main  land  at  a  distance  of  two  to 
ten  miles  from  the  shores  where  the  temperature  is  five  to  »\x  degrees 
colder  in  the  winter  and  proportionally  milder  in  the  summer. 

3.  Querevs  myrtifolia  (Willd.).  Inhabits  now  the  islands  south  of 
Georgia  and  along  the  coasts  of  Florida. 

4.  Fruit  of  Fragus  ferruginea  (Michx.).    Red  beech.    This  fruit  is 
somewhat  more  distinctly  ribbed  on  the  sides  and  margins  than  in  our 
common  species,  but  the  characters  are  not  distinct  enough  to  permit  a  ' 
separation  of  species.    The  range  of  the  American  beech  is  rather  north- 
em.    It  is  found  to  the  south  along  the  Alleghany  mountains. 

The  following  plants  of  Prof.  Safford's  collection  are  either 
new,  yiz.,  extinct  or  undescribed  species,  or  unknown  to  me. 
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1.  Salix  densinervii  (Lsqx.).  Leaves  narrow,  one  and  a  half  to  two 
inches  lon^,  lanceolate  or  tapering  at  both  ends,  entire.  Medial  nenre  in- 
ilated  at  the  base.  Secondary  nerves  very  close,  anastomosing  as  in  the 
leaves  of  a  fern  or  of  a  Trffolium,  The  nervation  is  quite  peculiaf  for 
a  Salix,  and  perhaps  when  better  specimens  are  found,  the  plant  may  be 
referred  to  another  genus. 

2.  Querctu  f  croMsinervU  f  (Ung.).  The  specimen  is  broken  and  shows 
only  the  middle  part  of  a  large,  sharply  dentate  leaf,  apparently  oval-lan- 
ceolate in  outline.  The  broad  nerves  and  secondary  nerves  running  to 
the  point  of  the  teeth  as  the  form  of  the  acute  teeth  also  would  refer  this 
species  to  Quercus  croBsinervU  Ung.,  a  species  found  in  the  Upper  Miocene 
only. 

3.  Querctts  Saffordii  (Lsqx.).  Leaves  nearly  linear,  less  than  one  inch 
broad,  five  to  six  inches  long,  gradually  tapering  to  a  point  Margins 
r^ularly  and  distinctly  mucronately  serrate,  entire  near  the  base  and  de- 
current  in  a  broad  petiole  or  enlarged  nerve.  Medial  nerve  broad  and 
flat ;  secondary  nerves  oblique,  straight,  running  to  the  point  of  the  teeth 
and  alternating  with  short  and  slender  ones.  There  is  not  any  published 
fossil  species  that  might  be  compared  with  this.  It  is  distantly  related  to 
living  species  of  southern  Texas  and  Mexico,  buf  among  the  leaves  kindly 
furnished  to  me  for  comparisom  by  Dr.  Asa  Gray,  there  were  none  of 
these  new  species  to  which  it  could  be  referred. 

4.  Andromeda  dubia  (Lsqx.).  A  thick,  smooth,  elliptical,  obtusely 
pointed  leaf,  with  entire,  wavy,  and  somewhat  reflexed  margins  and  obso- 
lete nervation.  It  is  nearly  related  to  Andromeda  ferru^nea  (Michx.)  of 
the  pine  barrens  of  the  south.  This  near  relation  would  indicate  that  the 
true  identical  species  might  be  found  on  the  islands  or  along  the  shores  of 
the  Southern  States. 

5.  Andromeda  vaccinifolia  affinis.  Thick,  oval,  lanceolate,  pointed  or 
obtuse  leaves  with  perfectly  the  same  size,  outline  and  nervation  as  the 
above  mentioned  A.  vaceinifolia  Heer.  Its  nearest  living  relative  in 
America  is,  I  think,  Andromeda  acunUnaia,  But  the  leaves  of  the  fossil 
species  are  smaller  and  the  nervation  somewhat  different  A,  vaedni/olia 
belongs  to  the  Upper  Miocene. 

6.  Elatagnus  inofqualii  (Lsqx.).  Leaf  long,  elliptical,  obtuse,  with  en- 
tire margins,  rounded  near  the  base  on  one  side,  and  about  one  inch 
longer  and  decurrent  on  the  other  side  of  the  short  petiole.  Secondary 
nerves  well  marked,  thick  near  their  base,  emerging  in  acute  angle,  with 
a  camptodipme  much  divided  nervation.  I  do  not  know  of  any  living 
species  to  which  this  could  be  compared.  Among  the  fossil  plants  ita 
nearest  relative  is  Slctagntu  acuminatus  (Web.)  found  at  Oeningen. 

Fossil  Leaves  collected  in  the  chalky  banks  of  the  Mississippi  Itiver 
near  Oolumbus,  Ey.^  by  Dr.  D.  Dale  Owen  and  L.  Lesqui* 

•      BEUX. 

1.  Quercus  virens  (Michx.).  Live  oak.  The  leaves  of  this  species  are 
abundant  in  the  strata.  On  this  oak  Michaux  remarks  that  its  range  of 
habitat  does  not  extend  to  more  than  ten  to  fifteen  miles  from  the  shores 
of  the  sea  in  the  Southern  States. 
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2.  Castatua  mmaf  (Muhl.).  Our  kftf  is  somewbat  njurowtr  thsn 
generally  fovind  in  this  species,  which  now  inhabits  the  pine  bairens  of 
the  south. 

8.  XTlmMs  alata  f  (Miobz.).  This  species  is  also  mentioned  with  some 
doubt  Our  leaf  is  more  pointed  and  its  teeth  shorter.  It  might  be  only 
a  variety  of  Ulmus  Americana.    The  only  specimen  is  deficient 

With  the  aboYe  species  there  is  another  Ulmtu !  scarcely  one  inch 
long,  ovate,  with  nervation  and  form  of  teeth  of  the  genus,  which  exactlr 
resembles  Ulmus  minuta  (65pp.)  of  the  Upper  Miocene.  Perhaps  it 
may  be  a  variety  of  the  following  species.  But  it  difBers  evidently  m  its 
simple  teeth  and  the  rounded  baM  of  the  leaves. 

4.  Planera  Chnelim  (Michx.).  This  species  grows  now  in  the  river 
swamps  of  Louisiana. 

5.  Prmos  mtegri/olia  (Ell.).  Two  leaves  of  this  m>edes  were  found 
in  the  chalk  banks.  They  agree  in  eveiy  point  with  tne  Prvnos  still  lir> 
ing  in  Florida. 

6.  Ceanothus!  Amerkanusf  (h.).  To  this  very  variable  and  oomm<m 
species,  I  refer  with  some  doubt  two  leaves,  one  large,  r^ularly  ovate- 
obtuse,  with  somewhat  decurrent  margins,  the  other  oval-lanceolate,  widi 
rounded  base.  The  nervation  and  serrature  of  the  leaves  are  just  alike 
and  agree  with  C.  americanus, 

7.  Carya  olivcBformis  (Nutt).  Pecan.  Fruit  and  leaves  in  specimens. 
The  geographical  habitat  of  this  species  is  still  the  same  as  of  old. 

8.  OUditschia  triacanthos  (L.).  A  few  detached  leaflets  evidently  be- 
longing to  the  Locust 

9.  Acorus  calamtu  (L.).    Part  of  a  broken  ledf. 

10.  Some  undeterminable  catkins  of  Alnus  or  Betula, 

The  remarks  of  Prof.  D.  Dale  Owen  in  the  first  volume  of 
the  Survey  of  Kentucky,  p.  22,  indicates  the  position  of  the 
strata  bearing  these  fossu  leaves  as  being  about  120  feet  lower 
than  the  ferruginous  sand  in  which  the  bones  of  the  Jfegalonyx 
J^ersonii  were  found.  The  exact  position  of  the  strata  near 
Sommerville  has  not  been  exactly  determined  by  Prof  Saftbrd. 
But  from  the  species  of  plants  o/^his  collection,  they  are  refera- 
ble to  the'lower  or  middle  Pliocene. 

If  we  now  examine  the  general  distribution  of  the  plants  enu- 
merated above,  we  are  at  once  struck  with  the  remarkable  char- 
acter of  the  Miocenic  flora  of  Oregon  and  Vancouver  Island 
which  evidently  indicates  a  tropical  climate  at  this  period  of  the 
geological  formations.  Palm  trees,  figS;  Cinnamomum,  and  Pro- 
teineiB  are  now  generally  distributed  at  least  80**  lower  than 
they  were  then.  JBut  it  is  still  more  extraordinary  to  find  just 
on  the  same  latitude  but  on  an  opposite  point  of  the  globe,  in 
Switzerland,  a*  contemporaneous  fossil  flora  of  which  the  species 
have  so  near  a  relation  to  those  of  Oregon  that  some  of  them 
may  be  regarded  as  truly  identical.  This  shows  a  remarkable 
iinm>rmity  in  the  direction  of  the  isothermal  lines  at  the  epoch 
of  the  Miocene  formation,  and  establishes  beyond  a  doubt  thai 
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the  oscillations  of  temperature  have  been  generally  marked 
around  our  globe  and  have  not  been  the  result  of  local  geologi- 
cal disturbances.  That  the  oscillations  were  slow  and  j)rogre8- 
sive  is  shown  by  the  distribution  of  the  species  ofplants  in  both 
the  following  formations.  In  the  Miocene  of  Vancouver  the 
Proteine»  are  dominant.  It  has  also  palm  trees  and  Salisburia, 
all  tropical  plants,  and  most  of  the  species  are  without  relation 
to  the  plants  now  living  on  this  continent  In  the  Pliocene  of 
Tennessee  the  Proteineee  appear  still  abundant  and  the  flora 
finds  its  relatives  in  the  southern  shores  of  Florida  and  on  the 
islands  of  the  Gulf -of  Mexico.  The  Post-pliocene  of  the  Mis- 
sissippi near  the  mouth  of  the  Ohio  river,  and  even  above  it, 
has  the  same  species  of  plants  as  are  now  found  along  the  shores 
of  the  Atlantic,  in  the  southern  states.  We  have  thus  appar- 
ently  a  steady  decrease  in  the  temperature  from  the  Miocene  to 
the  Post-pliocene  of  the  Mississippi.  From  this  it  appears  to 
follow  that  the  chalky  banks  of  which  the  true  geological  position 
is  still  uncertain,  ought  to  be  regarded  .as  anterior  in  origin  to 
the  Drift.  For  it  is  probable  that  if  they  had  been  deposited 
after  or  at  the  time  of  the  ice  period,  the  distribution  of  the 
plants  would  show  a  colder  climate  rather  than  the  climate  of 
our  southern  shores. 


Abt.  XL. — On  Bomite  from  Dahhnega,  Georgia;   by  Dr. 
C.  T.  Jackson. 

BoRNiTE  occurs  in  Field's  gold  mine,  in  Dahlonega,  Georgia, 
in  a  vein  of  quartz,  associated  with  native  gold  and  some  aiuif- 
erous  iron  pyrites,  in  hornblende  slate  rocks,  bordering  the  Ches- 
tertee  River. 

The  mineral  is  found  in  thick  foliated  masses,  having  a  crys- 
talline structure  probably  hexagonal,  though  not  perfectly  de- 
fined. The  masses  are  from  half  an  inch  to  one  inch  in  diameter, 
and  they  split  like  talc  and  mica  into  thin  plates,  quite  as  readily 
as  talc. 

Its  lustre  and  color,  kcb  like  those  of  highly  polished  steel. 
It  is  flexible,  sectile,  and  soils  the  fingers  lilce  plumbago  or 
molybdenite.  Its  streak  on  porcelain  is  metallic,  or  near  the 
color  of  the  pulverized  mineral.  Hardness  between  that  of 
gypsum  and  calcareous  spar,  but  nearer  to  the  former,  say 
H.  =  2*25.  Density  7"868.  Before  the  blowpipe  on  charcoal 
melts,  giving  out  white  fumes,  which  have  the  odor  of  selenium, 
leaves  a  white  deposit  on  the  cold  charcoal,  and  near  the  bead 
a  ring  of  yellow  color,  and  a  little  metallic  bismuth  is  obtained. 
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This,  cupelled,  gives  a  little  gold.  In  an  open  glass  tube  no  smell 
of  sulphur  observed ;  a  white  smoke  fills  the  tube,  and  condenses 
in  it  Heated,  this  deposit  forms  little  yellowish  globules.  At 
the  lower  extremity  of  the  tube,  a  fused  metallic  mass  remains 
adherent  to  the  glass.  A  little  brown  sublimate  is  mixed  with 
the  sublimed  telluric  acid,  and  is  selenium. 

OnS  gram  of  this  mineral  selected  with  care,  to  avoid  all  ad- 
mixture of  pyrites,  was  analyzed  and  the  following  results  were 
obtained : 

BiwnuUi,  (BO. 0-88) 0-7908 

Tellurium,  (metallic) 0*1 8C0 

Selenium.  (BaO+SeO»  0-042) 00118 

Gold,  (mechanically  mixed  in  fine  scales)        -       -         -  00060 

Lobs, OOIU 

1-0000 

The  bismuth  was  separated  from  the  nitric  solution  by  car- 
bonate  of  ammonia,  and  was  several  times  redissolved  and  pre- 
cipitated anew,  to  free  it  from  all  traces  of  telluric  acid.  It  was 
then  converted  by  heat,  in  a  porcelain  crucible,  into  oxyd  of 
bismuth.  The  whole  of  the  washings  and  the  filtrate,  mixed, 
was  evaporated  to  small  bulk,  and  the  nitric  acid  was  decom- 
posed and  removed  by  repeated  additions  of  chlorhydric  acid 
and  heat  until  no  more  chlorine  was  given  oflF.  Then  the  solu- 
tion was  brought  to  near  neutrality  by  ammonia  and  a  current 
of  sulphurous  acid  gas  was  passed  through  it,  until  all  the  tellu- 
rium appeared  to  be  reduced.  It  was  then  filtered  and  washed 
with  water  saturated  with  sulphurous  acid,  and  the  filter  which 
had  been  properly  tared  was  weighed,  when  dry,  at  212°  F. 

On  addition  of  a  solution  of  sulphite  of  ammonia  to  the  filtered 
solution,  and  allowing  it  to  stand  for  forty-eight  hours,  more 
metallic  tellurium  subsided,  and  was  collected  in  a  tared  filter 
and  the  amount  was  added  to  that  first  obtained.  Standing 
twelve  hours  longer  this  solution  gives  no  more  deposit,  though 
it  smells  strongly  of  sulphurous  acid  gas. 

The  selenium  was  determined  on  a  separate  sample,  of  one  gram 
of  the  Bomite,  by  converting  the  selenium  into  selenic  acio,  by 
prolonged  digestion  in  nitro-muriatic  acid.  Then  the  selenic 
acid  was  precipitated  by  nitrate  of  baryta,  as  seleniate  of  baryta. 
It  weighed  0*042  gram. 

By  separate  experiments,  it  was  ascertained  that  no  sulphuric 
acid  existed  in  the  solution  of  the  Bomite ;  hence  no  sulphur 
was  present 

Boston,  March  12, 1869. 
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Art.  XLI. — Geographical  Notices.    No.  VH 

Physiography  op  the  Isthmus  op  Choc6,  New  Grai^ada. 
Bv  Arthur  Schott  * — The  transit  line  across  the  Isthmus  of 
Choc6,  New  Granada,  has  been  lately  re-surveyed,  from  ocean  to 
ocean,  in  the  neighborhood  of  the  seventh  parallel  of  north  lati- 
tude, by  a  party  acting  under  the  authority  of  the  U.  S.  govern- 
ment. The  following  facts  were  collected  in  connection  with  the 
field  work  of  the  topographical  party,  under  the  immediate  or- 
ders of  Lieut  N.  Michler,  U.  S.  Topog.  Engineers,  cooperating 
officer  of  the  expedition.  A  more  general  account  of  the  results 
of  the  survey  was  given  in  this  Journal,  November,  1858. 

The  entire  length  of  the  route  surveyed  is  about  160  miles, 
belonging  entirely  to  the  torrid  zone,  as  its  greatest  elevation 
does  not  exceed  1000  feet  above  the  level  of  the  sea.  By  its 
physical  features  this  line  is  divided  into  two  distinct  portions, 
differing  from  each  other  both  in  extent  and  in  meteorological 
condition.  The  western  or  Pacific  slope,  being  only  15  miles 
long,  has  an  almost  constantly  dry  climate,  which  appears  to  be 
peculiar  to  the  whole  extent  of  the  Pacific  coast.  The  eastern 
or  Atlantic  slope,  147  miles  in  length,  situated  under  a  sky  per- 
petually clouded,  is  drenched  for  eight  or  nine  months  of  the 
year  by  daily  rain,  more  or  less  heavy.  Its  atmosphere  at  the 
same  time  is  kept  in  a  state  of  perpetual  oscillation  by  never- 
ceasing  electric  changes.  Along  this  portion  of  the  line,  the 
features  of  the  country  are  decidedly  aquatic,  varying  according 
toHhe  hypsometrical  subdivisions. 

From  tne  level  of  the  salt  water  in  the  Gulf  of  Uraba  to  its 
marshy  uplands  and  scarcely  ventilated  mountain  forests,  every 
kind  of  *4owland"  is  represented, — mangroves,  lagoons,  ever- 
glades, forest  swamps  and  ever-shady  uplands. 

To  facilitate  a  more  detailed  examination  of  the  country  the 
following  synoptical  table  is  submitted :  L  Maneroves  and  tide- 
water lagoons,  n.  Atrato  levees.  III.  Everglades  and  over- 
flow of  the  Atrato.  IV.  The  palisades.  V.  The  lowland.  VL 
The  tableland.  VII.  The  Cordillera  or  Divide.  Vm.  The  al- 
luvium.   IX.  The  mangroves.    X.  The  beach  (La  Playa). 

Not  only  is  the  Atlantic  slope  found  at  first  sight  to  exceed 
very  much  in  extent  the  western  or  Pacific  slope  (a  feature 
which  applies  generally  to  the  whole  of  the  continent,)  but  also 
each  of  the  topographical  subdivisions  mentioned  is  much  more 
developed  on  the  eastern  side  than  on  the  western.  Throughout 
almost  the  entire  route,  the  aquatic  character  already  referred  to  is 
distinctly  marked  in  its  &una  and  flora.    A  more  detailed  review 
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commencing  on  the  Atlantic  shore  in  the  Gulf  of  Uraba  may  be 
added  to  the  table  just  given. 

Section  I.  Mangroves  and  Tidewater  Lagoons, — Among  plants 
we  find  prevailing  here  Rhizophoreae,  aquatic  Gramineae,  Folvffo- 
nacesB,  Aroideae,  lacustric  Palmaceae  and  Musaceae,  all  which  dt 
habit  correspond  to  amphibious  reptiles,  to  Natatores  and  Gral- 
latores  among  the  birds  or  to  the  cetaceous  Manati,  and  to  fluvi- 
atic  Cavidae  Tike  the  Agouti  and  Lancha  (Dasyprocta  and  Hy- 
drochoerus).  As  occasional  forms  of  animals  we  here  find  the 
red  roaring  monkey  (Mycetes  seniculus),  and  of  birds  two  forms 
related  to  Sturnidae,  which  suspend  their  nests  from  the  branch- 
tope  of  the  mangroves,  thus  making  them  inaccessible  to  their 
enemies.  To  these  may  be  added  a  genus  of  Psittacidae  in  tiie 
shape  of  the  psittaceous  Macao.  These  birds  leave  their  home 
in  tne  more  elevated  regions  on  the  eastern  shore  of  the  gulf,  to 
follow  their  daily  sport  all  over  the  Atrato  delta,  which  in  the 
evening  they  leave  again.  Nearly  related,  anatomically,  to  the 
Scansores  are  the  Halcyonidae,  and  we  may  rightfully  consider 
them  as  icthyophagous  climbers.  They  are  represented  by  three 
or  four  distinct  species,  and  form  a  characteristic  type  along  the 
whole  line. 

This  section,  of  an  extent  of  about  twelve  English  miles  by 
way  of  the  river,  may  be  characterized  geologically  as  floating 
alluvium,  which  is  covered  by  a  low  but  densely  interwoven 
arboreal  vegetation. 

Section  11.  The  Atrato  Levees. — ^Where  the  surface  of  the 
country  rises  up  to  and  above  high- water  mark,  plants  of  more 
terrestrial  habits  are  added  to  the  former.  Thus  Leguminosae 
with  their  suborders  Cassieae  and  Mimoseas,  also  Malpighiaceae, 
Malvaceae,  Euphorbiaceae,  Apocynaceae,  Margraviaceae,  Lecythi- 
daceae,  Melastomaceae,  Bignoniaceas,  and  others,  are  met  with  un- 
der a  most  diversified  ffeneric  displav.  While  these  orders  are 
so  varied  in  habit,  and  the  division  of  Scandentes  is  a  prevailing 
type,  we  find  a  close  analogy  to  them  in  the  members  of  the 
fauna  inhabiting  this  ground.  Among  the  reptiles  we  observe 
the  Iguano  and  the  Basilisc,  both  of  arboreal  habits  and  only 
occasionally  taking  to  the  water.  The  Quadruroana  generically 
increase.  Mycetes  Beelzebub  and  Pithecia  leucocepbala  (the 
Zambo  and  the  Mono  cara  blanca)  appear  with  the  roaring 
monkey.  Here  also  the  low  form  of  Bradypus  finds  a  safe  ana 
solitary  retreat.  Among  the  birds,  the  Scansores,  the  most  ap- 
propriate form  for  this  section  of  country,  are  represented  by 
almost  every  variety.  The  carpophagous  Psittacidae,  the  ento- 
mophagous  Picidae,  and  the  sarco-  or  at  least  oo-phagous  Earn- 
phastioae  are  leading  forms,  together  with  the  ichthyophagous 
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Halcyonidae  and  the  Anhinga  which  is  a  Pelicanid  of  arboreal 
habit. 

Keeping  step  with  the  gradual  elevation  of  the  country  the 
fauna  and  flora  increase.  Musacea^  and  Amomacese,  with  their 
pjeculiar  maximum  development  of  chloroj)hyllum,  mav  be  con- 
sidered as  equivalents  of  the  two  herbivorous  pachyderms, 
which  seem  to  feed  on  them ;  they  are  the  tapir  ana  the  peccari 
(Danta  and  Sajino  of  the  natives).  Corresponding  to  them  is 
the  Manati,  wmch  is  said  to  abound  through  this  section  as  it 
does  also  within  the  delta. 

The  section  of  the  Atrato  levees  in  its  geological  character  is, 
if  the  expression  is  admissible,  truly  amphibious,  for  during 
eight  or  ten  months  it  is  thoroughly  swamped  by  the  overflow 
of  the  Atrato, 

The  growth  of  trees  upon  it  is  nevertheless  very  heavy,  and  the 
traveller  here  meets  tiiose  well  known  mightv  leguminous  giants 
in  companv  with  mammoth  forms  of  Bombax  ceiba,  and  also 
with  Cedrela,  Carolinea  or  a  Tecoma.  They  maintain  a  promi- 
nent stand  upon  the  banks  of  the  river  or  arrange  themselves 
there  in  closed  ranks  as  an  impenetrable  phalanx. 

Here  the  river  flows  in  sohtary  grandeur,  reflecting  from  its 
mighty  sheet  of  water  an  ocean  of  light  and  ^ving  freedom  to 
the  aerial  currents,  which  show  their  effects  in  the  surpassing 
beauty  of  a  tropical  flora.  Such  is  the  difference,  where  light 
and  air  have  access,  that  even  the  plague  of  mosquitos  and  the 
lurking  effects  of  sickly  miasms,  which  have  their  dominion 
within  the  enclosures  of  the  swampy  forests,  disappear  upon  the 
openings  of  the  river. 

It  is  a  peculiarity  of  the  Atrato  that  it  forms,  throughout  its 
course  of  nearly  sixty  miles  from  the  head  of  its  delta  up  to  the 
mouth  of  the  Sucio  and  still  higher  up,  but  one  bed,  within 
which  it  keeps  collected  the  whole  body  of  water,  bordered  by 
vertical  banlw  and  having  an  average  depth  of  over  fifty  feet 

The  Atrato  levees  are  scarcely  inhabitable.  Even  the  Indians 
and  few  Zamboe  remain  upon  them  only  occasionally  for  tempo- 
rary fishing  and  hunting.  The  only  settlement  is  found  at  Sado, 
and  this  is  but  a  mere  trading  station  for  the  Atrato  navigators 
and  a  shipping  depot  for  the  collected  raw  material  of  caout- 
chouc and  ivory-nuts.  A  few  natives  only  remain  in  this  place 
to  profit  by  raising  plantains,  bananas  and  other  fruits,  Indian 
com,  calabassas  and  cacao,  which  latter  prospers  here  and  is  of 
superior  quality. 

Section  m.  The  Everglades. — ^In  leaving  the  Atrato  levees 
through  the  mouth  of  the  Truand6  a  relapse  of  level  is  reached, 
which  leads  for  about  18  or  19  miles  through  a  region  of  ever- 
glades.   They  form  on  both  aides  of  the  Atrato  £e  recipients 


Digitized  by  VjOOQ IC 


Physiography  of  the  Isthmus  of  Choc6.  371 

of  the  river's  annual  overflow.  Here  forest- vegetation  is  almost 
entirely  checked  by  the  eddying  currents  of  the  main  river  tmd 
its  tributariea  Only  certain  swells  of  the  bottom  or  levees 
bordering  on  running  streams  are  indicated  by  the  growth  of 
larger  trees,  and  so  we  recognize  here  those  vegetable  cause- 
ways called  cafLos  or  calles  by  the  natives,  or  regular  hummocks 
in  the  shape  of  small  bushy  islands,  which  stud  this  vast  grassy 
ocean. 

This  region  is  preeminently  aquatic  and  characterized  as  such 
by  its  animal  ana  vegetable  forms,  among  which  the  "waders" 
prevail.  The  trees  wear  the  same  mournful  adornments  as  the 
cypresses  do  in  the  dismal  swamps  of  Louisiana  or  the  Carolinas. 
liong  flakes  of  Tillandsia  usneoides  are  suspended  from  the  tree- 
tops,  playing  in  the  wind  like  nature's  funeral  streamers.  In 
many  of  the  trees  life  seems  to  be  extinct,  and  a  host  of  para- 
sites and  pseudo-parasitic  heirs  have  taken  possession  of  their 
leafless  branches  and  withering  trunks.  Here  we  find  a  variety 
of  dendricolous  Filices,  Musci,  Jungermanniaceae,  Hepaticsd, 
Lichenes,  Bromeliacei»,  AroidesB,  and  Orchidaceaa. 

Numerically  the  most  prominent  vegetable  forms  are  a  Poly- 
gonum and  a  ranicum  (the  Gramalote  and  the  Tabaquillo  of  the  . 
natives).  They  are  frequently  interspersed  with  a  conspicuous 
arborescent  Aroid  (perhaps  the  poisonous  Caladium  arboreum)  in 
company  with  which  they  often  stand  in  from  three  to  ten  feet 
of  water.  ^  The  margin  of  such  growth  appears  frequently  lined 
with  patches  of  Pontederia  azurea  (perhaps  crassipes  ?)  and  the 
gracenil  floating  I>esmanthus  lacustris,  the  Dormidera  or  sensi- 
tiva  Nadadora  of  the  natives.  Both  the  latter  forms  are  of  mi. 
^ratory  habits,  and  the  traveller  on  the  Atrato  often  meets  them 
in  the  form  of  large  floating  islands,  upon  which  little  herons 
and  the  neat  Parra  Jacanna  have  their  sport  after  insects  and 
waterworms. 

Corresponding  to  the  dense  herbaceous  cover  of  the  everglades 
in  which  millions  of  ichthyophagous  alligators  are  found,  is  the 
generic  and  numeric  display  of  wading  birds.  Among  them 
the  most  prominent  for  its  size  is  the  herbivorous  Cabrilla  of  the 
natives  (ralamedea  chavarilla).  Scansores  are  also  fully  repre- 
sented, and  also  some  Conirostres  of  which  the  most  interesting 
are  a  Crotophaga,  a  Cassicus  (cristatus?)  and  a  Tanagra.  Of 
mammals  onl  v  Mycetes  seniculus  was  noticed. 

The  everglades  are  uninhabited^  and  from  their  nature  wiU 
necessarily  remain  sa 

Section  17.  T?ie  Palisades  {Las  palizadcui). — ^If  we  consider  the 
evergladeflf  as  a  fresh  water  repetition  of  the  tide-water  lagoons 
below,  the  section  of  the  so-called  palisades  may  be  looked  at  as 
corresponding  to  the  Atrato  levees  only  with  this  difference,  that 
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they  are  not  traversed  by  a  wide  running  stream  like  the  Atiato 
but  by  a  multitude  of  minor  rivers  and  bayous,  firom  which  air 
and  light  are  more  or  less  excluded  by  the  over-lapping  branches 
of  the  great  forest  covering  it  Consequently  we  here  meet  a 
marked  generical  decrease  of  organic  forms,  when  compared 
with  the  vegetation  upon  the  banks  of  the  Atrato. 

The  pali^es  thus  form  a  belt  of  forest  swamps,  which  bor- 
j  ders  the  everglades  to  the  west  and  covers  the  eastern  limits  of 
die  sloping  lowlands. 

If  we  do  not  find  here  that  magnificent  display  of  individual 
development  in  organic  formd  which  was  noticed  upon  the 
Atrato  levees,  we  still  find  a  great  increase  both  in  species  and 
number,  when  compared  with  the  lagoons.  Here  forms  of  the 
most  diverse  nature  are  thrown  together  and  flourish  in  closest 
contact.  The  same  feature  is  repeated  also  in  the  animal  king* 
dom. 

Plants  and  animals  of  more  terrestrial  habits  enliven  this 
nocturnal  region,  where  the  sun  never  reaches  to  the  bottom, 
and  where  not  the  slightest  breeze  penetrates  beneath  the  tree- 
tops. 

For  this  reason  the  higher  forms  of  mammals  are  confined  to 
but  few  orders,  as  Felidse,  Quadrumanse,  and  Sciurid88,  which 
are  naturally  fit  for  arboreal  life,  and  thus  avoid  the  dark  swamps 
below.  A  far  greater  increase  was  noticed  among  the  feathery 
tribe,  among  which  we  find  represented:  Accipitres,  Conirostres 
with  a  considerable  variety  of  Buccidae,  Rasores,  Columbid», 
Merulid»,  Tenuirostres,  Trochilidse,  MuscicapidsB  of  every  shape 
and  size,  SylphiadsB  and  Scansorea,  whilst  otners  as  certain  Bal- 
lidae  and  Araeidsd  take  leave.  Of  the  Bail  family,  however,  the 
remarkable  '^Psophia  crepitans"  seems  to  be  still  retained. 

The  ^logical  character  of  this  alluvial  section  is  peculiar, 
for  with)n  its  limits  fallen  and  drifiing  timber  forms  a  sort  of  a 
skeleton  for  the  more  firm  though  only  temporary  support  of  an 
otherwise  incessantly  shifting  soiL  This  same  timber,  however, 
which  causes  such  ^^ground-mooring"  produces  on  the  other 
band  a  great  nxunber  of  obstructions  to  the  navigation  npon  the 
^^  eubsylvatic"  Iwranches  of  the  Truand6  river  and  its  affluents. 
This  characteristic  of  the  palisades  imdoubtedly  save  rise  to  the 
Spanish  vernacular  name  "las  palizadas,"  which  signifies  any 
place  naturally  or  artificially  aefended  by  fence-work.  The 
name  is  certain  well  chosen,  for  it  applies  as  well  to  the  hydro- 
graphy as  to  the  topography  of  the  region. 

Like  Section  11,  the  palisades  are  scarcely  inhabitable,  and 
only  a  few  families  of  Choc6es  (Indians)  occasionally  buUd  here 
their  temporary  lodges,  as  their  hunting  and  fishinff  or  migra- 
tions may  require.  The  cross  extent  of  the  palisaoes  amounts 
to  about  14  miles. 
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Section  V.  The  Lowland — Closely  allied  to  section  IV.  are 
the  lowlands  with  an  east  to  west  extent  of  about  fifteen  miles. 
The  geological  physiognomy  of  this  belt  differs  from  that  of  the 
palisades  only  oy  having  a  more  inclined  surface.  The  up- 
holding strata  towards  the  west  end  of  the  section  exhibit  more 
or  less  disturbed,  often  broken  and  isolated  layers  of  tertiary 
Tocks. 

Nature's  means  for  producing  the  most  surprising  results  ap- 
pear often  very  trifling.  Here  a  slight  increase  of  the  angle  of 
inclination  changes  almost  the  whole  physiognomy  of  the  surface. 
The  Truand6,  before  divided  into  enaless  branches  and  sweeping 
Ivke  a  many-headed  Hydra  through  the  nocturnal  forests  below, 
iK)w  gathers  its  waters  into  one  bed.  Its  winding  course  is  bor- 
dered by  more  elevated  banks,  which  are  crowned  alternately  by 
the  growth  of  heavy  timber  or  densely  interwoven  brushwork, 
or  appear  lined  by  patches  of  succulent  Endogens  of  the  orders 
of  Musacese,  Amomacese  and  Gramineae,  whilst  the  whole  seems 
to  be  festooned  all  over  with  the  rich  garlands  of  a  perpetual 
festival. 

The  general  increase  of  vegetable  forms  through  this  section 
becomes  especially  marked  with  Filices,  of  which  nearly  all 
throughout  the  lower  sections  have  been  dendricolous.  Now 
quite  a  number  of  forms  are  noticed  to  be  terricolous  within  the 
lowlands.  At  the  same  time  other  orders,  as  Orchideie  and 
AroidesB,  decrease  in  a  similar  ratio  as  others  increase. 

Similar  changes  take  place  in  regard  to  animal  life.  Several 
species  of  Basores  and  Columbidse  appear  in  addition  to  those 
fiEonilies  observed  along  the  Atrato  banks. 

Alligators  seemed  to  be  lessened  in  number,  probably  in  con- 
sequence of  the  reduced  space,  occupied  by  water.  These  car- 
nivorous Saurians  seem  to  ascend  the  rivers  of  the  country  to 
deposit  their  eg|s  in  the  warm  sand  along  the  streams,  thus 
securing  their  drapring  above  overflow,  during  the  dry  season. 

The  elevation  of  this  section  seems  to  justify  somewhat,  hu- 
man habitations  within  its  limits.  Thus  we  find  in  its  western 
portion  one  tambo?  (station  house  of  the  Indians)  near  the 
mouth  of  the  Salado,  a  little  tributary  of  the  Truand6.  This 
locally  is  also  oryctognostically  marked  by  a  fossiliferous  meta- 
morphic  limestone?  which  in  all  probability  will  answer  the 
purposes  of  a  first  class  building  stone. 

Section  VL  ITie  TaHe-land. — ^At  the  western  margin  of  the 
Lowland  a  rocky  terrace  rises,  the  steep  side  of  which  fiices  east 
Upon  the  top  of  it  the  table-lands  of  the  upper  Truand6  and 
Nercua  are  placed.  The  position  of  the  vanous  strata  consti- 
tuting these  table-lands  are  augitic  (perhaps  trappean)'  rock, 
either  strongly  granular  crystalline  or  compact  amygdaloid  or 
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porphyritic  in  texture,  and  schistose  in  stracture.  Layers  of  an 
argillaceous  sedimentary  rock  of  little  specific  ^vitV;  stratified 
but  bearing  marks  of  disturbance,  since  their  original  deposition 
are  overlymg  the  former.  In  the  bed  of  the  river,  erratic  and 
drifted  boulders  of  concretionanr  or  semi-rock  occur.  Alluvium 
uniformly  covers  the  whole.  The  lower  strata  are  only  exposed 
at  the  east  end  of  the  section  and  partly  along  the  Truand6. 
From  the  mouth  of  the  Nercua  upwards  only  quaternary  depos- 
its are  standing  out. 

The  upheavings  of  the  metamorphic  rocks  risk  to  a  height 
(approximate! V  of  fi:om  250  to  800  feet)  above  the  waters  of  the 
Truand6 ;  ana  form  here  a  series  of  falls  and  rapids,  the  river 
rushing  through  the  narrow  pass  of  this  formation  for  the  dis- 
tance of  about  three  miles. 

This  catenary  mountain  range,  made  up  of  this  Tock^  seems  to 
be  a  northeasterly  outrunner  of  the  Cordillera  to  the  west,  and 
has  received  fix)m  the  surveying  party  the  name  "  Sierra  de  los 
Saltos ;"  for  under  the  vernacular  name  "  Saltos"  this  region  is 
known  to  the  natives. 

Not  only  within  the  enclosures  of  the  mountain  pass  of  the 
Saltos,  but  all  through  the  table-lands  and  their  ^xext  vicinity 
below,  more  distinct  potamographical  features  are  perceptible. 
They  consist  of  a  number  of  real  tributaries,  each  one  draining 
a  regular  basin  of.  its  own.  This  is  quite  different  from  the 
swampy  sections  below,  the  whole  extent  of  which  is  to  be  con- 
sidered as  a  common  estuary,  where  all  the  affluents  of  the 
Atrato  and  Truando  lose  their  identity  beneath  the  dead  level 
of  a  network  of  lagoons  and  sloughs. 

On  the  western  limits  of  the  table-land  interesting  s^ns  of 
a  volcanic  axis  were  observed  in  some  thermal  springs,  one  of 
which  was  found  to  have  a  temperature  of  107^  F.  Here  the 
water  is  saline  and  smells  like  carburetted  hydrogen. 

On  the  surface  of  the  table-lands  the  array  of  vegetable  and 
animal  forms,  reaches  its  highest  pitch  of  development  This 
undoubtedly  is  the  result  of  a  more  thorough  ventilation  and 
insolation  of  the  country,  in  addition  to  a  better  regulated  drain- 
age, and  a  diversified  sloping  of  the  surface.  It  is  this  section 
only,  which  a  few  fiimilies  of  Choc6  Indians  have  taken  as  a 
permanent  abode,  to  follow,  though  constantly  roaming,  their 
semi-agricultural  pursuits. 

Here  also  the  plague  of  mosquitos  and  sandgnats  ceases  gradu- 
ally; but  now  the  traveller  has  to  guard  acainst  the  almost  im- 
percej)tible  aggressions  of  the  "nigua"  (Pulex  penetrans). 

Articulata  in  general  appear  still  more  diversified,  especially 
Apida^,  FormicidsD  and  Camicidae,  as  also  a  great  number  of 
wood-destroying  Coleoptera.  Xylocolous  and  troglodytic  Arach* 
nid»,  become  quite  a  prominent  feature,  while  the  Lepidopters» 


Digitized  by  VjOOQ IC 


Phynography  of  the  Isthmus  of  Choc6.  375 

and  Neuropter8B,  the  beau  monde  among  insectSj  display  their 
utmostj 

Beptiles  also  appear  in  full  force  with  the  exception  of  the 
alligators,  whichseem  to  prefer  their  sport  through  more  aquatic 
regions.  New  forms  of  fish  also  appear,  as  if  to  exceed  the 
superabundance  of  the  regions  below. 

Aphidae  have  rarely  been  met  with,  and  only  few  were  col- 
lected. The  flora  is  also  filtther  enriched  by  several  genera  and 
species  of  palms,  which  did  not  occur  below ;  Areca,  Phy telephas, 
Carludovioea  appear  strongly  represented.  A  still  larger  addi- 
tion however  is  to  be  mention^  as  regards  ferns,  which  now 
according  to  their  habitat  may  be  classed  as  TerricolaB,  Saxicolae, 
DendrioolflB,  and  subdivided  again  into  Insedentes,  ScJandentes, 
Bipariaa. 

It  win  be  observed  that  no  mention  has  been  made  of  the 
higher  orders  of  Vertebrata  being  represented  here,  though  there 
is  no  doubt  that  such  is  really  the  case.  The  scanty  means  of 
our  travel  generally,  but  especially  through  this  and  the  follow- 
ing sections,  permitted  but  imperfect  observations  on  this  point. 
One  deer  was  observed  however  by  the  majority  of  the  party, 
and  so  a  member  of  the  Ruminantia,  (one  of  the  most  interesting 
orders  and  apparentlv  rare  throughout,)  came  to  be  noticed.  As 
the  table-lands  are  inliabited  by  hunting  Indians,  the  representa- 
tives of  higher  animals,  must  necessarily  be  limited. 

The  line  of  travel  through  this  section,  amounted  to  about 
80  miles. 

Section  Vn.  The  dividing  ridge. — The  dense  and  imbroken 
forests  covering  this  low  sierra  or  cordillera,  as  some  call  it,  are 
characterized  by  a  numeric  prevalence  of  palms  and  quite  a 
selection  of  "  Fiuces"  not  seen  before.  Among  the  latter  several 
so-called  flowering  ferns  appear.  Otherwise  a  marked  decline 
as  well  in  generic  as  also  in  numerical  development  of  floral 
forms  was  observed.  This  is  probably  caused  by  a  lessened 
drainage.  The  head  of  the  last  Atlantic  stream,  Hingad6r,  is 
remariEable  for  the  occurrence  of  several  beautiful  examples  of 
an  arboreous  fern,  (probably  a  Cyathea?)  attaining  a  height  of 
from  25  to  80  feet  A  second  terrestrial  orchid  came  into  notice 
through  this  section. 

With  animal  forms  the  general  decrease  is  still  n^ore  percepti- 
ble, and  larger  animals  do  not  seem  to  exist  here  at  all,  with  the 
exception  of  the  peccarL 

A  well  beaten  Indian  patii  loosely  connects  the  Indians  on  the 
Nercua  with  a  Zambo  settiement  on  the  Pacific  shore,  which 
may  also  account  to  some  degree  for  tiie  general  scarcity  of 
game. 
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In  its  geological  features  the  dividing  ridge  bears  some  anal- 
ogy to  the  structure  of  the  table-land.  -  A  similar  trappean  rock 
of  a  schistose  texture,  perhaps  less  compact,  underlies  a  deep 
quaternary  bed.  Between  both,  traces  of  tertiary  layers  may  te 
aiscovered  by  parties  better  fitted  out  for  exploring  purposes 
than  we  were. 

In  the  bed  of  .small  streams  on  both  sides,  an  argillaoeouB 
deposit  of  quite  recent  origin,  anc^a  calcareous  conglomerate 
(nagelfiuhe)  containing  coarse  sand  cemented  together  with  a 
mortar-like  nfiatrix,  were  observed  covering  the  metamorphic' 
rock  beneath.  The  alluvium  sustaining  a  dense  and  heavy  forest 
vegetation,  made  it  very  difficult  inde^  to  bring  out  clearly  the 
geological  structure  of  this  section. 

Except  in  the  beds  of  the  small  streams,  rocks  were  nowhere 
observed.  Nothing  of  the  more  solid  frame  of  the  dividing 
rid^  was  discovered  except  at  the  head  of  the  Hingad6r  &1Ll 
and  on  the  other  side  on  the  banks  of  the  "Pie  de  Nercua. 
On  the  latter  place,  rocks  in  situ  were  seen  nearly  related  to  those 
on  the  Truana6  falls. 

The  prevalence  of  terrestrial  plants  a^inst  aereal  and  arboreal 
forms  observed  through  the  lower  portion  of  the  Atlantic  slope 
may  justify  the  idea  of  supposing  the  crest  of  this  dividing 
ridge  to  be  likewise  a  water-shed  and  a  meteorological  divide 
between  both  oceans. 

This  section,  though  not  uninhabitable,  is  not  populated  at 
all ;  it  looks  more  like  a  neutral  ground  between  the  quiet  In- 
dians and  the  adventurous  Zambos  on  the  other  side. 

The  distance  travelled  across  this  section  is  about  7*5  miles. 

Section  VIIL  The  AUuviitm. — This  section  forms  a  narrow 
belt  linking  together  the  western  slope  of  the  dividing  ridge  and 
the  tide- water  flats  below.  There  seems  1o  be  an  increase  of  at- 
mospheric humidity,  which  produces  vegetable  increase  again. 
The  generic  and  numeric  animal  and  vegetable  forms  lost  before 
are  somewhat  regained,  but  the  region  itself  is  of  too  little  ex- 
tent to  sustain  again  that  opulence  which  was  observed  through 
the  corresponding  sections  on  the  Atlantic  side.  It  is  true  the 
fituna  may  have  oeen  intruded  upon  by  the  population  of  the 
seaside  near  by. 

This  section  also  contains  a  number  of  clearings  (rozas^  for 
the  cultivation  of  tropical  field  and  garden  fruits^  which  inaeed 
is  fiiirly  commenced  by  the  Zambos. 

The  width  of  this  alluvial  belt,  as  it  was  travelled  over,  is 
about  three  miles. 

Section  IX.  The  Mcmaroves. — ^This  section  is  entirely  and 
almost  exclusively  rhizophorous,  much  more  so  than  its  equiva- 
lent on  the  Atlantic  side.    In  regard  to  the  individual  growtii 
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of  this  remarkable  tree,  I  have  seen  nowhere  in  all  my  travels 
mangle  columns  of  such  size. 

One  species  of  fern  within  this  section  descends  to  the  tide- 
water mark  in  the  same  way  as  another  species  of  apparently 
the  same  genus  on  the  Atlantic.  These  two  sea-side  ferns  thus 
may  be  looked  at  as  the  alpha  and  omega  of  filical  growth,  hold- 
ing  respectively  both  termini  of  the  isthmus  line. 

The  &una  rapidly  decreases,  clearing  the  scene  for  only  a  few 
orders  and  femilies  of  lower  organization. 

The  travelling  line  through  the  mangrove  belt  amounted  to 
about  two  miles. 

Section  X.  The  Beach  (La  playa  of  the  natives). — This  narrow 
peninsular  neck  of  land  is  separated  from  the  main  by  a  narrow 
Day.  It  is  a  mere  gain  from  the  salt  water,  made  by  the  free 
beat  of  the  ocean  wave,  the  maximum  rise  of  which  amounts 
to  about  fifteen  feet 

The  formation  of  an  eastern  equivalent  within  the  Gulf  of 
Uraba  seems  to  be  prevented  there  by  the  peculiar  stowage  of 
the  waters,  which  hold  the  gulf  shores  in  a  continued  state  of 
submersion,  where  the  tidal  movements  do  not  change  over  two 
feet 

The  open  beach  on  the  Pacific  forms  the  Peninsula  of  Para- 
cnchichi,  named  after  one  of  the  three  rivers  emptying  their 
waters  into  the  ocean  in  its  immediate  neighborhood.  In  fact 
the  seaward  tendency  of  their  currents  has  been  the  principal 
agency  in  the  formation  and  partial  detachment  of  this  conti- 
nental appendix,  as  we  may  call  this  peninsula. 

The  top  of  this  beach  above  high-tide  mark  is  crowned  by  a 
dense  growth  of  brushwork,  sparingly  interspersed  with  single 
trees  of  larger  size,  and  outwardly  Imed  by  a  dense  row  of  mag- 
nificent Cocos  palms. 

The  fauna  upon  this  outlying  flat  is  entirely  littoral  and  but 
poorly  represented. 

The  flora  is  a  motley  growth  of  seashore  plants  and  continen- 
tal forms.  The  orders  of  Apocynacese,  Bignoniacew,  Cassicw, 
Mimose®  and  Leguminosse  are  general,  also  Passifloracese,  Sola- 
naceae,  Convolvulace»,  and  Qramineee  have  been  observed. 
Among  the  latter  bunches  of  a  graceful  Uniola  were  very  con- 
spicuous. 

The  distance  across  the  bay  (bahia  ensenada)  and  the  beach  is 
about  three  quarters  of  a  mile. 

Note. — In  what  has  preceded  it  should  be  ren;iarked  that  the 
measurements  are  only  approximative,  having  been  taken  firom 
rough  field  notes. 

Georgetown,  D.  0„  February,  1869. 
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Lieut.  Wareen's  Pbbliminaby  Report  op  Explobations 
IK  Nebraska  and  Dakota. — ^Lieut  G.  K.  Warren,  U.  S.  To- 

Sog.  Engineer,  has  prepared  and  published  a  preliminary  report 
ated  Washington,  Nov.  24,  1858,  (178  Dp.  8vo,  Washington, 
1869)  of  his  explorations  in  Nebraska  ana  Dakota.  It  includes 
a  part  of  his  observations  in  three  expeditions ;  the  first  in  1856, 
wnen  he  made  a  reconnaissance  of  the  Dakota  country,  espe- 
cially of  the  routes  between  Fort  Pierre  and  Fort  Kearney,  Fort 
Kearney  and  Fort  Laramie,  hence  again  to  Fort  Pierre,  and 
thence  to  the  mouth  of  the  Big  Sioux ;  the  s«X)nd  in  1866, 
when  he  made  a  reconnaissance  of  the  Upper  Missouri,  and  of 
the  Yellowstone  river  as  far  as  the  mouth  of  Powder  river;  the 
third  in  1857,  when  under  the  directions  of  the  Secretaiy  of 
War,  he  undertook  to  determine  the  best  route  for  oontinuine 
the  military  road  between  Mendota  and  the  Big  Sioux,  westwara 
to  Fort  Laramie  and  the  South  Pass,  thence  to  proceed  north- 
ward and  examine  the  Black  Hills,  returning  by  the  valley  of 
the  Niobrara  and  making  thereof  a  careful  examination.  In  the 
last  named  expedition,  the  most  important  of  ^he  three,  he  waa 
accompanied  by  Messrs.  J.  H.  Snowden  and  P.  M.  Engel,  as  to- 
pographers ;  Dr.  F.  V.  Hayden  as  geologist ;  W.  P.  0.  Carrington 
as  meteorologist;  Dr.  S.  Mofifet  as  surgeon;  and  Lieut.  James 
McMillan  as  commander  of  the  escort,  which  consisted  of  thirty 
men.    The  report  is  divided  as  follows : 

1st  Eoutes  explored,  and  main  incidents  affecting  the  direc- 
tion and  extent 

•2d.  Physical  geography  of  Nebraska,  character  of  the  soil, 
and  resources  of  the  country. 

8d.  Remarks  upon  the  climate  and  meteorology. 

4th.  A  description  of  the  principal  rivers,  and  discussion  of 
the  merits  of  different  routes.    Ana 

5th,  An  enumeration  of  the  Indian  tribes,  miKtary  posts,  and 
routes  for  military  operations. 

It  is  accompanied  by  catalogues  of  the  palseontological,  mine* 
ralogical,  botanical,  and  zoological  specimens  collected  on  the 
explorations,  prepared  by  Dr.  F.  V.  Hayden,  so  as  to  show  the 
locSsJities  where  thev  were  found. 

Accompanying  the  copy  of  the  report  which  we  have  received, 
is  a  map  (referred  to  in  the  text  as  in  course  of  preparation)  of 
all  the  region  occupied  by  the  Dakotas,  and  the  best  routes  hj 
which  to  approach  and  traverse  it  In  the  preparation  of  this 
map  the  materials  of  other  explorers,  from  those  of  Lewis  and 
Clajk  and  Long,  to  those  of  the  Pacific  E.  R  expeditions,  have 
been  emploved.  It  is  prepared  on  a  scale  of  1  to  1,200,000,  and 
embraces  all  the  country  from  the  94th  to  the  106th  meridian, 
between  the  38th  and  50th  parallels.  In  its  northeast  corner  is 
the  Lake  of  the  Woods,  in  the  southeast  Fort  Leavenworth,  in 
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the  southwest  Pike's  Peak,  and  in  the  northwest  the  junction  of 
Milk  river  with  the  Missouri.  A  number  of  rivers  are  put  down 
on  this  map  which  have  never  yet  been  explored,  except  at 
their  mouths ;  these  are  the  Knife  river,  Heart  river,  Cannon 
Ball  river,  and  Moreau  river.  But  Lieut.  Williamson  remarks 
that  as  the  expeditions  under  his  command  have  gone  almost 
around  the  section  through  which  they  flow,  and  determined 
with  a  great  degree  of  certainty  that  it  is  an  open  prairie,  and 
have  KS^ned  some  knowledge  of  their  lengths  ana  directions 
from  the  Indians,  they  are  p'obably  represented  with  a  consider* 
able  d^ree  of  exactness. 

We  quote  the  following  general  remarks  in  respect  to  the 
physical  geography  of  Nebraska. 

**  Leaving  out  of  consideration  for  the  |M'esent  the  smaller  detached 
mountain  masses,  and  beginning  with  the  main  range  of  the  Rocky 
mountains,  on  the  49th  parallel,  we  find  their  eastern  l^se  to  have  a  di- 
rection nearly  northwest  and  southeast,  and  the  range  crossing  the  Mis- 
souri at  '  The  Gate  of  the  Mountains**  Continuing  southeast,  it  crosses 
the  Yellowstone  near  where  Captain  Clark  reached  that  river  in  180d, 

Satitude  46,)  just  south  oi  which  it  forms  high,  snow-covered  peaks, 
his  line  of  mountains  is  broken  throwh  again  bj  the  Big  Horn  river^ 
and  the  mountains  receive  the  name  of  Sig  Horn  mountains.  The  south- 
east terminus  of  the  Big  Horn  moimtains  sinks  into  the  elevated  table 
land  prairie,  and  the  range  perhaps  reappears  again  as  the  Laramie  moun- 
tains. (South  of  the  latitude  of  Fort  Laramie  the  line  of  the  eastern 
front  of  the  mountains  is  nearly  north  and  south.) 

*^  The  Black  Bills,  whose  geographical  position  we  have  determined^ 
are  the  most  eastern  portion  of  what  has  heretofore  been  considered  a 
pcul  of  the  great  mountain  region  west  of  the  Mississippi ;  and  it  is  wor- 
thy of  note  that,  if  a  line  be  drawn  from  them  to  the  Little  Rocky  moun- 
tains, on  the  48th  parallel,  which  are  the  most  eastern  portion  in  that 
latitude,  this  line  will  be  parallel  to  the  line  of  the  mam  front  of  the 
mountains  which  I  have  already  traced.  What  is  still  more  significant 
is,  that  if  a  straight  line  be  drawn  ^m  the  mouth  of  the  Yellowstone  to 
the  mouth  of  the  Kansas  river,  it  will  also  be  parallel  to  the  lines  before 
mentioned,  and  will  have  about  an  equal  portion  of  the  Missoari  on  each 
side  of  it 

^  The  liae  of  the  east  bsffe  of  the  mun  mountain  mass  is  the  highest, 
of  coone,  of  any  portion  of  the  plains,  and  at  Raw  Hide  pei^  near  Fort 
Laramie,  is  about  5,500  Ibet  elevation,  as  determined  by  me  horizontally 
stratified  tertiary  depodts,  though  owing  to  great  denudatioa  the  average 
height  there  of  this  line  of  the  plains  will  not  be  so  great  The  same 
line,  near  the  49th  parallel,  has  probably  a  somewhat  less  elevation.  The 
lowest  line  of  the  plains  is  that  along  the  Missouri,  and  its  elevation,  taken 
near  Bijou  Hills,  (a  point  about  on  the  perpendicular  to  it  from  Fort 
Laramie,)  is  about  2,130  feet,  which  does  not  difier  materially  from  its 
height  at  the  mouth  of  the  Yellowstone.  The  slope  of  all  this  part  of 
the  plains  Tbeing  in  a  direction  perpendicular  to  the  lines  of  equal  eleva- 
tion; has  therefore  its  line  of  greatest  descent  in  a  northeast  direction. 
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and  north  of  the  Niobrara ;  this  is  the  direction  in  which  a  majority  of 
the  rivers  flow  till  thej  join  with  the  Missouri  or  Yellowstone.  To  the 
south  of  the  Niobrara  the  greatest  slope  of  the  plains  is  to  the  southeast, 
towards  the  Gulf  of  Mexico,  and  this  is  the  direction  pursued  there  by 
nearly  all  the  rivers  of  the  plains.  Thus  the  Niobrara  would  seem,  as  it 
were,  to  run  along  a  swell  or  ridge  on  the  surfiace.  The  average  slope 
of  the  plains  from  the  Missouri  to  uie  mountains  make  nowhere  an  angle 
with  the  horizon  greater  than  one-half  degree. 

^  A  remarkable  feature  in  regard  to  this  change  of  slope  which  occurs 
in  the  neighborhood  of  the  course  of  the  Niobrara  is  the  shortness  of  its 
tributaries,  the  surface  drainage  seeming  to  be  away  from  and  not  towards 
its  banks.  A  result  of  this  is  the  absence  of  the  amphitheatre-like  valley 
which  rivers  generally  have,  and  which  enable  us  to  look  down  at  the 
stream  often  many  miles  distant  Through  the  greater  portion  of  the 
middle  half  of  its  course  you  have  scarcely  any  indication  of  it  as  you 
approach,  till  within  close  proximity,  and  then  you  look  down  from  the 
steep  blufls,  and  catch,  at  the  distance  of  two  hundred  to  five  hundred 
yards,  only  here  and  there  a  glimpse  of  the  river  below,  so  much  is  it 
nidden  by  the  precipitous  blu&  which  at  the  bends  stand  at  the  water- 
edge.  So  strongly  was  I  impressed  with  the  fact  that  the  surface  drain- 
age could  never  have  been  directed  along  its  course  so  as  to  have  worn 
out  this  channel,  that  I  think  a  portion  of  it  must  have  originated  in  a 
fissure  in  the  rocks  which  the  waters  have  since  enlarged  and  made  more 
uniform  in  size,  and  which  the  soft  nature  of  the  rock  would  render  easy 
of  accomplishment  It  is  worthy  of  remark,  in  this  connection,  that  the 
bed  of  the  stream  in  longitude  102^  is  four  hundred  feet  higher  than  that 
of  the  White  river  at  the  point  nearest  to  this ;  White  river  having  there 
cut  its  way  entirely  through  the  tertiary  formation,  flows  along  the  creta- 
ceous, while  the  bed  of  the  Niobrara  is  in  the  miocene  tertiary,  the  plio- 
cene forming  the  blufis.  The  bed  of  the  Niobrara  is  also,  in  two-thirds 
of  its  upper  course,  from  three  hundred  to  five  hundred  feet  above  the 
bed  of  the  Platte  river  at  corresponding  points  at  the  south. 

^  In  the  section  of  the  country  through  which  the  Niobrara  flows  the 
soil  is  very  sandy,  so  that  what  rain  or  snow  falls  sinks  under  the  surface, 
and  none  is  lost  by  evaporation.  This  is  gradually  all  poured  into  the 
stream  by  the  springs  in  the  ravines,  and  in  this  way  the  river  is  mainly 
supplied  in  seasons  of  low  water,  at  which  times  it  is  one  of  the  largest 
streams  of  Nebraska." — ^pp.  60,  61, 

Wabeen's  Map  to  accompany  the  Pacific  Kailboad 
Bepobts. — ^A  map  prepared  under  the  direction  of  the  Secretary 
of  War,  to  accompany  the  Pacific  Railroad  Eeports  has  been 
published  on  a  scale  of  1  to  8,000,000,  including  the  country,  so 
far  as  surveyed,  between  26°  and  49°  N.  lat.  and  90°  and  122'' 
W.  long.  It  is  prepared  by  Lieut  G.  K.  Warren,  U.  S.  Topog. 
Eng.,  acting  under  the  department  of  Explorations  and  Surveys, 
of  which  Capt.  Humphreys  is  director.  In  its  construction,  not 
only  the  results  of  the  Pacific  R  R  Exploring  Expeditions,  and 
ihose  of  the  Mexican  Boundary  Commission,  but  all  the  earlier 
investigationa,  which  are  reliable,  including  those  of  Lewis  and 


Digitized  by  VjOOQ IC 


Report  an  Progress  of  U.  8.  Explorations  and  Surveys.    881 

Clarke,  1804-6,  Long,  1819-28,  and  many  of  a  more  recent  date, 
have  been  collated  and  employed.  Although  much  information 
is  yet  wanting  in  respect  to  the.vast  regions  thus  delineated,  the 
map  is  an  important  embodiment  of  what  has  been  ascertained. 
Capt.  Humphreys's  Report  on  the  Progress  op  U.  S.  Ex- 
plorations AND  Surveys.— The  report  of  Capt.  A.  A.  Hum- 
phreys, of  the  office  of  Explorations  and  Surveys,  under  the 
Secretary  of  War,  presented  to  Congress  at  its  recent  session  has 
been  recently  distnbuted.  In  addition  to  a  statement  of  Lieut. 
"Warren's  operations,  the  following  particulars  are  given. 

1.  The  experiment  of  sinking  artesian  wells  on  the  public 
lands  has  been  prosecuted  by  Capt.  Pope  so  far  as  to  demonstrate 
that  with  any  reasonable  amount  of  expenditure,  artesian  wells 
on  the  Llano  Estacado,  and  plains  of  similar  formation  and  po* 
sition,  are  impracticable.  A  well  was  sunk  to  the  depth  of  a 
one  thousand  and  fifty  feet;  beyond  that  dcDth  it  could  not  be 
carried.  Apprehensions  are  even  entertainea  as  to  whether  the 
water  would  flow  at  the  sur&ce,  if  the  boring  were  carried  to 
the  depth  originally  intended. 

2.  The  field  work  of  the  exploration  of  the  Kio  Colorado  of 
the  West  has  been  completed,  and  the  report  and  maps  are  now 
in  preparation.  The  river  was  ascended  by  steamboat  to  a  point 
nearly  500  miles  from  its  mouth  (lat  SQ""  06%  beyond  which  it 
was  impracticable  to  proceed  in  boats.  The  ascent  occupied 
about  70  days,  but  is  said  to  be  practicable  in  ten  or  twen^ 
days  by  steamboats  of  suitable  construction  and  two  feet  dran. 
The  head  of  navigation  is  220  miles  from  the  first  Mormon  set- 
tlement in  the  Great  Lake  Basin,  and  500  firom  the  Great  Salt 
Lake. 

3.  The  explorations  recommended  for  the  next  season  are  the 
examination  of  the  interior  of  Nebraska,  especially  the  sources 
of  the  Yellowstone;  the  region  along  the  San  Juan  to  its  junc- 
tion with  the  Kio  Colorado  of  the  West,  and  alonff  the  Spanish 
trail  from  that  river  to  Abiqui ;  the  route  across  the  Sierra  Ne- 
vada to  Carson's  river  to  ascertain  its  railroad  practicability  and 
the  upper  Columbia  river  to  ascertain  its  navigability. 

DiETERici's  Estimate  of  the  Population  of  the  Wobld. 
— ^Prof.  C.  F.  W.  Dieterici,  Director  of  the  Statistical  Bureau  of 
Prussia,  presented  to  the  Berlin  Academy  of  Sciences  in  March, 
1868,  an  estimate  of  the  population  of  the  earth,  which  is  printed 
in  Petermann's  Journal  for  January,  1859,  together  with  two 
other  articles  from  the  same  pen,  giving  corresponding  estimates 
for  the  different  races  and  religions.  Dr.  Petermann  has  accom- 
panied  the  articles  with  a  map  of  the  world,  exhibiting  at  a 
glance  the  comparative  density  of  the  population  in  different 
parts  of  the  globe.  The  eminence  of  Dieterici  as  a  statistician 
gives  peculiar  value  to  these  estimates.    We  quote  his  resultSi 
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remarking  that  the  data  upon  which  they  are  based  are  giren  in 
the  joornal  above  referred  to. 


1. 

Total  Papulation 

of  tha  Earth. 

Square  mitos.* 

Europe, 

182,671 

272,000,000 

1490 

Asia, 

793,964 

766,000,000 

961 

Africa, 

643,570 

200,000,000 

368 

America, 

760,066 

69,000,000 

79 

Australia, 

151,462 

2,000,000 

12 

South  Polar  lands, 

2,288 
2,433,900 

In  the  world, 

1,288,000,000 

629 

2.  FojpuieUim  cf  ih$  £arih  5y  Baoi$. 

CkMcoiUmj- 

Europe, 

270,000,000 

Asia, 

sesooo.ooo 

Afnea, 

4,000,000 

America, 

58^000,000 

Australia, 

1,000,000 
369.000,000 

ifmgolian^ 

Asia, 

622,000,000 

Eihioptan^ 

Africa, 

196^000,000 

American^ 

(The  Indians,)          1,000,000 

Malay, 

Asia  &  Austr,      200,000,000 

1,288,000,000 

Or,  in  round  numbers,  we  may  say  that  of  1,800,000,000  inhabit- 
rats  of  the  globe,  876,000,000  are  Caucasian,  628,000,000  Mon- 
golian, 200,000,000  Malay,  196,000,000  African,  and  1,000,000 
American ;  or  by  percentage,  28'85  are  Caucasian,  40*61  Mongo- 
lian, 16*88  Malay,  16*08  African,  and  0*08  American. 

3.  Populatim  of  the  Sarik  by  Beligione. 
ChristiaQs,  836,000,000      or      26*77  per  cent 

Jews,  6,000,000      or  -88  "      " 

Asiatic  religions,       600,000,000      or      46*16  ""      "" 
Mahommedans,  160,000,000      or      12-81  ''      "^ 

Heathen,  200,000,000      or      16*89  "^      "" 

1,300,000,000 

The  Christians  include 

Roman  Catholics,  170,000,000    or    60*7  per  oent. 

Protestants,  89,000,000    or    266      « 

Greeks,  76,000,000    or    22-7      «< 

Fernando  di  Cobta  Leal's  Repobt  op  the  Expeditiok 
TO  THE  Mouth  op  the  KrviCR  Cunenb,  Southern  Aprica. 
— ^The  aooounts  already  published  of  Dr.  Livingstone's  explora- 

*  TImw  are  Genuoi  tqusre  miles,  one  of  which  equals  sizteea  Engliah  sq.  miles. 
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lions  in  Sonthenx  Afrioa,  and  the  eamestaiefls  with  wUch  this  in- 
trepid traveller  has  engaged  in  a  new  expedition,  give  a  peculiar 
interest  to  all  investigations  in  that  part  of  the  world.  Among 
other  inaniries  whioh  have  long  been  unsettled,  the  extent  and 
course  ot  the  Kiver  Cunene,  or  Nourse,  emptying  into  the  At- 
lantic Ocean,  in  lat.  17^  80'  S.,  now  appears  to  l^  determined. 
Pimentel,  Chapman,  Owen,  and  others  had  ^iven  conceminff  it 
such  contradictory  accounts,  that  at  one  time  it  was  supposed  to 
be  a  lar^  river  furnishing  the  readiest  access  to  Oential  Afirica, 
and  navigable  for  the  largest  ships,  and  at  another  it  was  doubt- 
fid  whether  it  even  extended  to  the  ocean. 

A  Portugese  expedition,  in  1864,  undertook  to  ascertain  the 
truth,  proceeding  uom  Mossamedes,  a  colony  on  the  west  coast 
of  Southern  Africa^  to  the  mouth  of  the  I^urse,  and  then  as- 
cending the  river  a  considerable  distance.  In  Petermann's  Jour- 
nal (1868,  p.  412)  an  account  of  this  expedition  and  its  results 
is  given  from  the  manuscript  just  received,  of  Fernando  de  Costa 
LeaL  We  translate  the  entire  article.  It  is  dated  Mossamedo^ 
Nov.  24, 1864,  and  is  as  follows. 

For  a  considerable  time  past  mention  has  frequently  been 
made  of  the  Biver  Cunene,  the  fertility  of  its  banks,  and  its 
mineral  wealth ;  but  these  communications  from  the  traders  of 
the  Desert  contained  nothing  in  reference  to  the  mouth  of  the 
river,  and  hence  it  remained  undetermined  whether  the  river 
was  navigable  throughout  its  course. 

The  mouth  of  the  river  is  on  the  west  coast  and  not  upon  the 
east^  as  m  erroneously  represented  on  the  chart  to  the  ^  Investi* 

futions  of  Lopez  de  Lima  into  the  Statistics  of  our  transmarine 
ossessions.' 

According  to  the  representation  of  the  Bush  traders  respect- 
ing the  course  c^  tbe  river,  and  the  account  of  the  Muimbas  and 
Musimbas,  tribes  living  upon  the  left  shope  of  the  CunenC;  this 
river  has  its  source  in  uie  land  of  Nano  (which,  in  the  language 
of  the  natives,  means  Highlands),  constitutes  the  boundary  ht- 
tween  Molomba  and  Kamoa,  passes  by  Canhama,  situated  on  its 
right  bank,  and  then  curves  round  to  the  coast,  below  17**  61' 
south  latitude. 

With  a  view  of  rendering  a  service  to  my  country,  I  deter- 
mined to  proceed,  in  person,  to  the  mouth  of  the  river,  in  order 
to  convince  myself  of  what  degree  of  importance  it  might  prove 
to  the  interests  of  the  commerce  with  Africa.  I  accordingly 
sailed  from  Mossamedes  Bay  in  the  schooner  ^  Conselho,'  on  the 
8d  of  November,  in  companv  with  Messrs.  Bernardino  da  Cas- 
tro, director  of  the  colony,  A.  A.  de  Oliveiro  Cavalho,  Joe6  D. 
Franco,  and  Antonio  R  ("ranco,  who  had  expressed  an  earnest 
desire  to  accompany  me.  We  sailed  southward,  and  arrived  at 
the  northern  pomt  of  the  G^reat  Fish  bay  on  the  8th  of  Novem- 
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ber.  This  bay,  6^  miles  in  breadth,  is  bounded  on  the  east  by 
immense  sandy  plains,  and  on  the  west  by  a  peninsula  of  sand ; 
it  aflFords  most  convenient  shelter  to  ships  of  every  size,  and 
abounds  in  fish;  great  profits  would  be  realized  from  fisheries 
here  established. 

The  surrounding  region  presents  no  trace  of  vegetation,  save 
a  small  plant  of  the  genus  Oactm,  but  fresh  water  can  be  ob- 
tained in  the  immediate  vicinity,  and  upon  the  coast  towards  the 
south,  an  area  of  about  80  miles  in  extent  is  thickly  strewn  with 
trunks  of  trees,  which  have  been  carried,  during  the  great  fresh- 
ets, from  the  banks  of  the  Cunene  to  the  ocean,  and  have  been 
thrown  by  the  waves  upon  the  coast  to  the  north  of  its  mouih. 

As  we  approached  the  head  of  the  bay,  it  seemed  as  though 
a  forest  and  a  large  sea  lay  before  us,  which  gave  to  the  country 
a  charming  appearance.  This  vanished  in  a  few  moments,  for 
the  mirage  haa  converted  the  smallest  bushes  into  forest  trees, 
and  what  appeared  to  be  a  sea  in  which  were  mirrored  the  large 
trees  and  other  lofty  objects,  proved  to  be  only  a  sandy  plain  I 
We  spent  November  8th,  9th  and  10th  in  the  bay.  Our  object 
originally  was  to  proceed  to  the  mouth  of  the  river  by  sea,  but 
since  the  exact  situation  of  that  point  was  but  little  known,  and 
it  had  been  reported  that  we  should  find  the  entrance  difficult, 
as  well  as  be  unable  to  come  to  a  secure  anchorage,  we  deter- 
mined to  prosecute  the  remainder  of  the  journey  on  land  along 
the  coast 

After  the  necessary  preparations  had  been  made,  the  entire 
company,  consisting  of  ten  whites  and  eleven  negroes,  disem- 
barked, and  we  proceeded  on  our  journey  on  foot.  The  shifting 
sand  and  the  hot  sun  made  our  advance  slow  and  tedious;  at  5 
o'clock  P.  M.  we  pitched  our  tent  on  the  borders  of  Esponjas 
(the  swamps).  On  the  morning  of  the  12th  we  continued  our 
march  southwards,  advancing  over  huge  beds  of  granite,  which 
were  intersected  by  basaltic  dikes ;  on  our  right  were  still  seen 
the  dunes  of  sand.  Our  progress  was  now  rendered  more  easy, 
and  Bfter  having  advanced  twelve  miles,  we  halted  for  the  night 
near  the  coast,  although  not  the  smallest  trace  indicated  the 
proximity  of  the  river.  A  small  supply  of  water  remained, 
with  no  expectation  of  our  being  able  to  obtain  any  in  the  im- 
mediate vicinity.  Two  persons  were  sent  to  some  distance  into 
the  interior,  and  directea  to  dig  pits  for  the  purpose  of  obtaining 
water,  but  their  eflforts  were  fruitless.  In  no  wise  disheartened, 
firmly  resolved  to  overcome  all  the  difficulties  of  our  march,  a 
few  other  persons  set  out  with  the  same  object  in  view.  In  the 
evening,  at  half  past  9  o'clock,  they  returned  from  their  suc- 
cessful expedition,  bringing  two  vessels  full  of  clear  and  fresh 
water  which  they  had  taken  from  the  river  only  4}  miles  distant 
from  us. 
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Filled  with  joy  and  anxiously  awaiting  the  break  of  day,  we 
j^nt  the  night,  and  at  4  o'clock  in  the  morning  we  struck  our 
tent ;  at  5^  o'clock  we  reached  the  right  bank  of  the  Cunene, 
about  IJ  leagues  from  its  mouth.  We  followed  the  course  of 
the  river  from  this  point  to  its  mouth.  Here  we  found  that  the 
xaouth  is  completely  closed  up  by  a  sand  bank,  which  is  over- 
flowed only  at  times  of  high  tide ;  at  other  times  the  water  is 
lost  in  the  sand.  Pimental,  in  his  Descriptions  makes  the  re- 
mark, that  the  current  of  the  river  can  be  traced  in  the  ocean  for 
seyeral  miles;  he  also  designates  the  course  to  be  pursued  with  a 
boat  on  attempting  the  entrance  into  the  river.  I  am  convinced 
that  this  navigator  passed  at  the  time  of  high  tide,  and  regarded 
this  as  the  usual  depth  of  the  stream,  hence  he  failed  to  remark 
this  circumstance.  Had  we  prosecuted  the  rest  of  our  journey 
by  sea,  we  would  in  all  probability  have  determined  very  little 
in  reference  to  the  river,  from  the  fact  that  the  sand-bank  is  very 
high,  and  completely  connected  with  the  banks  of  the  river  at 
its  mouth.  This  would  certainly  have  been  the  result  unless 
the  latitude  of  the  river  had  been  previously  determined  with 
accuracy.  Even  if  we  had  succeeded  in  discovering  the  river, 
the  sea,  very  rough  at  this  point,  would  have  exposed  the  boat 
to  great  peril. 

Near  the  coast,  upon  the  right  bank  of  the  river,  vegetation 
is  quite  abundant,  and  we  met  there  with  great  numbers  of  deer, 
antelopes  and  goats.  The  sea  coast  takes  a  south-southeasterly 
dirwjtion,  and  Sflfords  not  the  least  protection.  The  stream  near 
the  sand-bank  is  very  shallow,  too  much  so  even  to  carry  a  flat- 
bottomed  boat.  The  banks  are  but  slightly  elevated,  formed  of 
sand  and  pebbles,  and  covered  with  some  vegetation.  On  our  re- 
turn to  the  camp,  an  elephant  presented  himself  to  our  view,  on 
tine  opposite  bank,  and  m  spite  of  the  perils  from  the  crocodiles 
swarming  the  river,  to  which  our  hunters  were  exposed,  they 
crossed  in  safety  and  speedily  drove  the  elephant  into  the  in- 
terior. 

On  the  14th  of  November  we  followed  up  the  course  of  the 
river  on  its  right  bank,  observing  on  both  sides  of  the  river  large 
piles  of  wood  and  thick  trunks  of  trees  similar  to  those  seen 
upon  the  sea  coast  The  banks  gradually  rose  to  greater  height, 
the  stream  grew  narrower,  but  thus  far  no  obstructions  in  the 
bed  of  the  river  were  met  with ;  after  a  two  hours  march  we 
fell  in  with  high  waterfalls.  Sand  dunes  constituting  the  left 
bank,  and  perpendicular  masses  of  granite  rock  the  right  bank, 
compelled  us  to  leave  the  shore  and  we  only  returned  to  it  after 
a  march  of  4^-  hours.  The  deep  winding  valleys  which  inter- 
sected the  surface  in  this  region,  rendered  this  portion  of  our 
march  much  more  wearisome  than  the  earlier  portion  of  it. 
Finding  it  impossible  to  advance  any  fieuiiier  on  tms  day,  we  re- 
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tamed  to  the  river  in  order  to  halt  for  the  night  on  its  banks. 
We  found  here  an  agreeable  and  picturesque  spot,  vegetation 
rather  rich,  consisting  mostly  of  cedar  trees,  of  a  size  fer  infe- 
rior  to  the  European  cedar.  The  banks  here  were  less  elevated, 
Md  afPord  an  easy  passage,  although  large  rocks  abound  in  the 
river;  and  upon  the  left  bank  sand-dunes  are  still  seen.  At 
this  point  we  met  with  many  traces  of  the  elephant,  zebra,  the 
deer,  the  fox,  the  monkey,  and  the  lion.  The  direction  of  the 
stream  is  N.  i  West 

We  resumed  the  march  on  the  following  day,  with  no  expec- 
tation of  replenishing  an  almost  exhausted  stock  of  provisions. 
We  halted  at  9^  in  the  morning,  and  after  disposing  of  the  re- 
mainder of  our  provisions,  were  on  the  point  of  turning  back, 
when  very  luckily  one  of  our  soldiers  killed  a  young  elephant 
that  accompanied  by  its  dam  had  ventured  withm  range  of  our 
guns.  Soon  after  we  resumed  our  march.  The  general  appeai» 
ance  of  the  region  through  which  we  were  advancing  was  the 
same,  with  this  exception,  that  the  vegetation  seemed  to  be  more 
fully  developed,  and  the  traces  of  the  various  animals,  especially 
the  elephant,  became  more  numerous.  This  led  us  to  believe 
that  farther  in  the  interior,  great  herds  of  elephants  frequent 
the  banks  of  the  Cunene,  which  at  certain  seasons  of  the  year, 
advance  towards  the  mouth  of  the  river.  From  the  source  of 
the  stream  to  the  point  which  we  were  able  to  attain,  a  dia* 
tance  of  about  21  miles,  we  fell  in  with  eight  elephants,  which 
all  withdrew  into  the  interior. 

Up  to  this  point  the  Cunene  presents  no  points  oi  any  im* 
portance ;  its  course  is  winding,  the  bed  of  the  river  narrow  and 
obstructed  by  waterfalls,  and  hence  not  navigable.  For  even 
if  these  were  to  be  removed,  (which  is  not  impossible,)  yet  the 
mouth  of  the  river  could  not  be  cleared ;  for  the  current  of  the 
river,  removing  the  sand-dunes  on  the  left  bank  constantly  de- 
posits them  near  the  mouth  where  the  water  is  shallow  ana  the 
current  not  so  strong.  Whether  the  Cunene  be  navigable  at 
any  point,  we  are  as  little  able  to  say,  as  at  how  great  a  distance 
the  tribes  living  on  its  banks  kept  themsdves  from  us. 

We  discovered  a  mountain  range  of  considerable  height,  run* 
ning  in  a  direction  from  north  to  south ;  but  it  was  impossibk 
for  us  to  cross  this  range,  since  we  were  in  no  respect  furnished 
with  the  necessary  means.  Our  mission  being  quite  a  different 
one  and  already  accomplished,  we  commenced  our  journey 
homeward  on  the  16th  of  November,  and  arrived  at  the  Great 
Fish  Bay  on  the  following  morning  at  10  o'clock.  The  extent 
of  our  whole  journey  on  foot  being  about  SO  miles. 

The  result  of  the  expedition  is  already  apparent.  Many  of 
the  inhabitants  of  Mossamedes,  engaged  in  the  trade  of  the  des* 
ert,  are  pr^)aring  themselves  for  an  excursion  by  land  to  the 
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banks  of  the  Cunene.  K  a  friendly  intercourse  with  the  people 
of  this  region  be  kept  up,  the  colony  will  here  find  a  new  source 
of  trade  and  wealth.  This  would  result  in  leading  that  nation 
to  carry  on  a  direct  trade  with  Mossamedes,  after  the  example 
of  the  people  of  Gamba,  Huilla,  Jau,  Humputa,  Quillengues, 
Humbe,  Kamba,  Mulonde,  and  other  places.  D.  c.  G. 

Yale  College  Library,  April,  18(9. 


Abt.  XLII. — On  a  new  Sulphid  of  Copper  and  Lead;  hy 
Frederick  Field. 

In  the  *Mina  Grande'  near  Coquimbo,  Chili^  there  exists  a 
mineral  containing  sulphur,  lead  and  copper,  in  certain  propHor- 
tions  which  render  it  nighly  interesting.  From  the  same  mine 
have  been  obtained  the  following  ores  of  lead:  yanadiate  of 
lead,  yanadiate  of  lead  and  copper,  arseno-phosphate  of  lead, 
sulphate  of  copiper  and  lead,  and  carbonate  and  sulphid  of  lead,, 
besides  an  intimate  mixture  of  sulphid  and  sulphate  of  lead,  the 
former  mineral  evidently  undergoing  gradual  oxydation. 

The  double  sulphid  of  copper  and  lead  has  the  following  prop- 
erties. Sp.  gr.  610.  H.  from  2*5  to  8.  Massive.  When  broken, 
a  slight  conchoidal  fracture,  having  a  deep  indigo-blue  color^ 
quickly  tarnishing  on  exposure  to  the  atmosphere.  Immediately 
associated  with  carbonate  of  lead  and  carbonate  of  copper. 

The  pure  mineral  is  violently  acted  upon  by  nitric  acid^  with 
the  fDrmation  of  sulphate  of  lead  and  liberation  of  free  sulphur* 
100  parts  yielded — 

Coppex;            •..-•.  55-66 

L^    .  ./ 28-26 

skU^v, n-oo 

96-86 

corresponding  to  8Cu,S^  PbS,  which  requires  Cu5S-83, 7h2S'&$, 
S 17-77. 

The  only  other  simple  combination  of  sulphid  of  copper  and 
lead  with  which  I  am  acauainted  is  the  cupro-plumbite  of 
Plattner,  (also  from  CSbili,)  wmch  is  a  compound  of  Cu.S^  2PbS. 

I  have  proposed  the  name  Alkeniie  for  this  mineral,  in  honor 
of  E.  E.  Alison,  who  has  ^nt  many  yean>  in  (ievelopiAg  ib» 
laineral  wealth  of  Chili. 

Onayacaii»  Coquimbo^  Jan.  29, 1869. 

Appendix. — ^In  a  letter  to  one  of  the  editors  of  the  same  date^ 
Mr.  Field  observes,  that  the  mineral  described  bv  hixn  under  the 
name  of  Ouayacanite  (tlm  voluinay  p.  52),  he  W  found  to  be 
the  rare  sj^ecies  Enargite. 
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Abt.  "^TjTTT. — An  Abstract  o/Pjv/.  von  KdbelCs  tSaurosayptc  Ob- 
servations; by  Ogden  N.  Rood,  Professor  of  Chemistry  in 
Troy  University. 

The  following  pages  contain  a  brief  abstract  of  Prof,  von 
KobelPs  observations  with  the  siauroscope,  an  optical  instrument 
lately  invented  by  him  and  designed  to  be  used  in  optico-crystal- 
lographical  researches.* 

In  a  previous  number  of  this  Journalf  the  instrument  waa  de- 
scribed and  figured ;  the  annexed  diagram  will  therefore  be  suf- 
ficient to  point  out  its  optical  arrangement.  i. 

P  is  a  plate  of  glass  which  re- 
flects polarized  light  toward  the 
eye  at  E,  S  is  the  sta^e-plate  or 
engraved  square,  C  the  crystal 
nnder  investigation,  R  a  plate  of 
calc  spar  cut  at  right  angles  to  its 
optic  axis,  and  T  is  the  analyz- 
ing tourmaline.  During  the  ex- 
periments the  stage-plate  S  with  the  crystal  is  revolved  about 
the  axis  EP,  the  rest  remains  stationary. 

I  have  found  it  much  better  to  use  two  Nicol's  prisms  in- 
stead of  the  glass  plate  and  the  tourmaline,  and  in  my  own 
experiments  at  the  end  of  this  article  they  were  employed  ex- 
clusively. 

The  plate  of  calc  spar  being  in  its  proper  position,  the  tour- 
maline is  turned  so  as  to  darken  the  field,  and  upon  looking 
through  the  instrument  the  usual  black  cross  is  seen,  of  which 
we  shall  afterward*  speak,  surrounded  with  its  concentric  colored 
rings.  The  dark  field  which  would  be  seen  without  the  plate  of 
calc  spar  is  more  sharply  defined  by  the  cross. 

When  the  third  cylinder  is  put  in,  its  slider  fitted  to  the  sec- 
ond, and  the  divided  circle  turned  around  to  zero,  then  two  sides 
of  the  engraved  square  coincide  in  position  with  the  axis  of  the 
tourmaline.  If  it  be  wished  to  aetermine  the  directions  (or 
planes)  in  which  the  polarized  rays  of  a  double  refracting  crys- 
tal vibrate  with  regard  to  the  edges  of  the  observed  crystal 
plane,  the  crystal  is  to  be  fastened  with  wax  on  the  engraved 
plate  over  its  opening,  and  turned  till  one  of  its  sides  is  par- 
allel with  one  of  the  sides  of  the  engraved  square,  the  cyl- 
inder with  the  crystal  is  then  slid  in,  and  the  graduated  circle 
turned  to  0. 

•  See  Ton  EobelVs  "  MiDeralogie,"  Sod  edit  1858,  p.  41 
t  Vol  nz,  2Dd  Seriet»  p.  426,  and  zz,  416. 
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If  the  crofls  is  seen  unchanged  in  its  position  then  the  polar- 
ized rays  of  the  crystal  vibrate  in  the  direction  of  the  side  of  its 
plane  and  at  right  angles  to  it,  but  if  no  cross  should  appear,  or 
if  it  should  be  changed  in  its  position,  it  is  a  proof  that  the  rays 
do  not  vibrate  in  the  direction  of  the  edge  of  the  crystal  plane 
under  observation,  and  it  is  necessary  to  turn  the  cylinder  to 
which  the  crystal  is  attached  a  certain  fixed  number  of  degrees 
till  this  happens  and  the  cross  again  appears  in  its  upright  nor- 
mal position ;  the  an^le  is  read  off  bv  means  of  the  vernier.  In 
this  manner  it  is  possible  to  obtain  tnrough  the  stauroscope  cer- 
tain characteristic  optical  distinctions  for  the  different  crystalline 
sjrstems,  by  which  they  often  may  be  determined  when  other 
means  &il. 

I.  System  of  simply  refracting  crystals. 

MONOMBTRIC   ST8TBM. 

Monometric  crystals  show,  in  every  position  in  which  they  can 
be  put  on  the  sta^,  the  cross  normal ;  however  the  stage  may 
be  turned  it  remains  unchanged. 

Examples:  Bock  salt,  alum,  spinel,  fluor.  Amorphous  piecea 
behave  m  the  same  manner. 

n.  Systems  of  doubly  reacting  crystals. 

All  doubly  refiracting  crystals  show  in  certain  directions  the 
cross  indined^  or  by  revolving  them  they  extinguish  the  normal 
cross ;  it  is  only  in  the  directions  of  their  optic  axes  that  they 
behave  to  a  certain  extent  like  monometric  crystals. 

Systems  with  one  optic  axis. 

1.  DDfSTRIO   STSTSM. 

(1.)  Seen  through  a  plane  of  the  quadratic  pyramid  the  cross 
arranges  itself  according  to  the  verticals  of  the  triangle  or  at 
right  angles  to  each  of  its  sides. 

(2.)  Through  the  prismatic  &ces  the  cross  has  the  position  of 
the  principal  axis. 

(3.)  Through  the  basal  plane  the  cross  appears  normal  and 
remains  unchanged  when  the  crystal  is  revolved. 

JSxamples:  Apophyllite,  idocrase,  zircon,  scapolite. 

2.  HEXAGONAL  8T8TBM. 

(1.)  Through  *a  plane  of  the  hexagonal  pyramid  the  cross 
stands  in  the  directions  of  the  verticals  of  the  triangle  or  at 
right  Sk'Qgles  to  each  of  its  sides. 

(2.)  Through  the  sides  of  the  rhombohedron  the  cross  arranges 
itself  in  the  directions  of  the  diagonala 
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(8.)  Througli  the  faces  of  the  scalenohedron  the  croes  arranges 
itself  according  to  the  lines  of  altitude  of  the  sides  of  its  holo» 
hedral  dihexagonal  p^amid,  or  at  right  angles  to  Uie  sides  of 
its  horizontal  twelve-sided  transverse  section. 

(4.)  Through  all  the  prismatic  sides  the  cross  is  seen  normal 
in  the  direction  of  the  principal  axis. 

(5.)  Through  the  basal  plane  the  cross  is  seen  normal  and  un- 
changed by  the  revolution  of  the  crystal. 

Examples:  Apatite,  quartz,  calcite,  chabazite,  emerald. 

Systems  wUh  two  opticaoses. 

In  these  systems  there  occur  no  planes  through  which  the  nor- 
mal  cross  remains  unchanged  during  the  revolution  of  the  crystal. 

3.   TRIHBTRIC   SYSTEM. 

(1.)  Seen  through  a  plane  of  the  rhombic  pyramid  the  cross 
makes  three  angles  with  the  three  sides,  corresponding  to  the  in- 
equality of  the  sides  of  the  triangle. 

(2.)  Through  the  prismatic  faces  and  also  through  the  macro- 
ana  brachy-oiagonal  planes  the  cross  is  in  the  direction  of  the 
principal  axis,  also  through  the  domes  it  is  in  the  direction  of 
the  dome  edge. 

(8.)  Through  the  basal  plane  when  it  is  rhombic  the  cross 
stands  in  the  direction  of  the  diagonals,  when  it  is  rectangular  in 
the  direction  of  its  sides. 

By  revolving  the  crystal  the  cross  becomes  pale  or  is  altered 
by  colors. 

Examples:  Heavy  spar,  topaz,  sulphate  of  magnesia,  arago- 
nite,  chrysolite. 

4.    CUNO-RHOMBIO    OB  IfONOOLINIC   BY8TSM, 

(1.)  Through  the  lateral  planes  of  the  oblique  rhombic  prism 
the  cross  is  inclined  to  the  principal  axis;  also  througn  tbo 
planes  of  the  clinodome  it  is  inclined  to  the  dom^-edge.  The 
angle  through  which  it  is  necessary  to  turn  is  the  same  for  like 
planes,  and  the  crosses  are  turned  towards  or  away  from  the 
clinodiagonal  chief  section  to  the  right  or  left  with  eq^ual  aagka, 
when  seen  respectively  through  the  back  or  front  sides  of  the 
crystal 

(2.)  Through  the  orthodiagonal  plane  the  cross  is  normal  in 
the  direction  of  the  principal  axis. 

(8.)  Through  the  clinodiagonal  plane  the  croes  is  inclined  to 
the  principal  axis. 

(4.)  Through  the  basal  plane  of  the  rhombic  priflm  the  cross 
stands  according  to  the  diagcMials. 

Examples:  Diopside,  selenite,  orthodase,  epidote,  borax. 
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5.    TBIOLlNIO   SYBTEIf. 

The  cross  appears  through  every  plane  inclined  at  a  certain 
angle,  when  any  one  of  the  planes  or  corresponding  edges  of  the 
crystal  is  placed  horizontal  or  vertical  on  the  engraved  stage. 

McampUs:  Kyanite,  albite,  pulphate  of  copper. 


Art.  XTiTY. — Stauroscopic  and  other  Optical  JExperimmis;  by 
Prof.  Ogden  K  Kood.— Part  I. 

1.   Stauroscopic  Observations  on  Cooled  Glasses. 

In  the  Stauroscopic  observations  of  Prof,  von  Kobell  plates  of 
crystals  with  natural  or  artificial  parallel  sides  were  employed, 
and  it  is  of  course  a  matter  of  indifference  through  which  part  of 
the  plate  the  polarized  beam  is  transmitted,  the  phenomena  ob- 
served beinff  the  same  whether  the  centre  or  any  of  the  edges 
be  employed.  The  case  is  however  different  with  plates  of  glass 
of  a  definite  shape  to  which  double  refiraction  has  been  commu- 
nicated by  sudden  cooling  from  a  red  heat  or  otherwise. 

Having  arranged  a  stauroscope  with  an  open  stage  I  submitted 
to  examination  pieces  of  glass  of  different  figures  to  which  double 
refi:t»ction  had  oeen  thus  communicated ;  the  following  are  some 
of  the  simpler  results  obtained. 

1.  Through  the  centre  of  the  equilateral  triangle  the  cross  ar^ 
ranges  itself  in  three  positions,  at  right  angles  to  its  three  sides ; 
the  cross  is  of  course  not  stationary  when  the  triangular  plate  is 
revolved.  The  same  is  true  when  the  polarized  beam  is  trans- 
mitted through  three  spaces  near  the  miadle  of  its  sides. 

Through  t£e  angles  of  the  triangle  the  cross  is  inclined  to  the 
above  mentioned  planes. 

I  found  no  spot  in  the  triangle  where  the  cross  remained  unal* 
tared  when  the  glass  plate  was  revolved. 

2.  Through  the  centre  of  a  cir-  i. 
cular  plate  of  glass  the  cross  re-           ^.^^ 
mained  tolerably  unaltered  by  rev-         x^o° 
olution,  this  position  of  the  plate      /o 
corresponds  therefore  to  the  basal   f 

Slane  of  a  crystal  belonging  to  the  / 
imetric  svstem.  jg 

Through  the  spaces  0, 0, 0, 0,  the  \ 
crosses  are  altered  by  revolution  \ 
and  arrange  themselves  in  the  po-     y^^o 
sitions  of  the  dotted  lines.     Seen      vT 
through  the  spaces  marked  with  \jo^ 

figures  the  crosses  arranged  them-  ^**^ 

selves  at  these  angles  to  the  dotted  lines. 
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8. 


S.  Tbrouffh  the  cental  of  an  elliptically  shaped  plate  the  crom 
was  altered  Dy  revolution  and  arranged  ^ 

itself  in  the  directions  of  the  major  and 
minor  axea  The  same  is  true  for  the 
spaces  alon^  the  dotted  lines. 

The  inclmations  of  the  crosses  to  the 
axes  of  the  ellipse  in  diflferent  portions 
of  the  plate  will  at  once  be  seen  by  the 
annexea  diagram,  and  also  that  the  ar- 
rangement of  the  outer  portions  is  essen- 
tiallj  the  same  as  in  the  circle,  the  main 
diiSerence  being  in  the  occurrence  of  the 
oval-shaded  spaces  on  either  side  of  the 
foci. 

4.  Through  the  centre  of  the  square 
the  cross  remains  tolerablv  imchanged  by 
revolution  j  near  the  miadle  of  its  sides 
the  cross  is  filtered  by  revolution  and 
arranges  itself  at  right  angles  to  the  sides. 

In  the  angles  it  was  inclined  to  the  sides  of  the  square  at  an- 
gles of  from  30°  to  50°.  In  a  perfectly  evenly  cooled  plate  it 
would  probably  arrange  itself  according  to  the  diagonals. 

5.  Through  the  centre  of  a  rhombic- 
shaped  plate  the  cross  arranged  itself 
parallel  to  only  two  sides  of  the  rhomb ; 
It  remained  always  somewhat  colored. 
(See  under  circular  polarized  lightj 
Through  the  spaces  «, «, «, «,  it  arrangea 
itself  according  to  the  diagonals. 

6.  Through  the  centre  of  a  rectangle,  whose  length  was  four 
times  its  biiadth,  the  cross  arranges  itself  according  to  the  di- 
ameters :  in  the  angles  the  crosses  are  inclined  at  certain  angles 
to  the  diameters. 

When  two  pieces  of  this  shape  are  laid  one  upon  the  other, 
parallel  or  at  right  angles,  and  viewed  through  their  common 
centre,  the  cross  still  arranges  itself  parallel  and  at  right  angles 
to  their  sides. 

When  the  plates  were  inclined  45°  to  each 
other  no  blacK  cross  was  seen  in  any  position ; 
in  its  place  a  red  or  green  nebulous  cross  ap- 
pearea  at  all  inclinations.    (See  below.) 

7.  Through  the  centre  of  an  octagonal  shaped 
plate  the  cross  remained  tolerably  unaltered  by 
revolution :  in  the  spots  marked  0  the  cross  was 
alt^*ed  and  arranged  itself  accordingly  to  the 
dotted  lines ;  in  l£e  spaces  marked  with  num- 
bers the  crosses  made  these  angles  with  the  dotted  lines. 


/^ 
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From  these  observations  it  will  be  seen  tbat  the  crosses  remain 
tmaltered  when  viewed  through  the  centres  of  regular  polygons, 
as  for  example,  the  square,  the  octagon,  and  the  circle,  the  latter 
being  considered  a  regular  polygon  with  an  infinite  number  of 
aides ;  the  centres  of  such  polygons  are  therefore  uniaxial  and  cor- 
respond to  the  basal  plane  of  uniaxial  crystals :  the  positions  of 
these  solids  which  I  nave  marked  0  correspond  with  the  pris; 
maticjaces  of  uniaxial  crystals ;  the  portions  marked  with  num- 
bers correspond  in  a  certain  sense  with  the  planes  of  the  quad- 
ratic pyramid.  It  is  remarkable  that  we  should  have  in  portions 
of  one  plate  a  representation  of  the  action  of  all  the  planes  of  a 
crystal. 

The  central  portions  of  the  ellipse  and  rectangle  correspond 
to  the  basal  plane  of  a  crystal  belonging  to  the  rhombic  system ; 
the  rhombic  plate  of  glass  had  not  been  cooled  with  sumcient 
regularity  to  oase  a  conclusion  on  its  action  though  indications 
were  observed  which  would  place  it  along  with  the  ellipse — at 
all  events  the  spots  marked  s  acted  like  the  rhombic  shaped  ba- 
sal plane  of  a  rhombic  prism. 

The  centre  of  the  triangle  corresponds  in  action  to  a  plane  of 
the  quadratic  pyramid. 

2.  Observations  on  Circular  Polarization  by  means  of  Cooled  Glasses. 

(1.)  The  celebrated  physicist,  Dove,  found  when  a  ctibe  of  glass 
was  suddenly  cooled  and  afterwards  placed  in  a  polarizing  appara- 
tus and  inclined  46°  to  the  plane  of  primitive  polarization,  that 
the  plane  polarized  beam  was  converted  into  circular  polarized 
li^ht  by  transmission  through  the  comers  of  the  sjjuare  plate  ; 
this  he  proposed  as  an  easy  method  of  producing  circularly  po- 
larized light 

I  have  found  that  when  a  beam  of  polarized  light  is  trans- 
mitted through  the  centre  of  a  rhombic  shaped  plate  of  glass  (see 
above)  which  had  been  thus  treated  that  the  light  was  more  or 
less  circularly  polarized  whatever  the  position  of  the  rhomb  with 
regard  to  the  plane  of  primitive  polarization  might  be,  though 
the  experiment  succeeded  more  strikingly  when  its  position  cor- 
responds to  that  of  Dove's  cube.  The  polarization  was  right- 
handed,  and  the  colors  were  as  brilliant  and  followed  each  other 
with  as  much  regularity  as  when  seen  through  a  quartz  plate  cut 


expresdy  for  this  purpose. 
(2.)  iftir      '  ^ 


irouffh  the  centre  and  portions  along  the  major  diameter 
of  an  ellipticaily  shaped  piece  of  glass  the  light  is  also  circularlv 
polarizea  when  either  of  the  axes  are  inclined  at  angles  of  45  , 
185°,  &c.,  to  the  plane  of  primitive  polarization.  The  polariza- 
tion was  right-handed,  and  in  both  these  cases  a  large  beam  ofcir- 
cular polarvsed  light  was  obtained;  by  changing  the  angle  of  the 

SECOND  SBRISS,  Vol.  XXVn,  Na  81.— MAT,  1869. 
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plate  with  the  plane  of  primitiye  polarization  I  easily  obtained 
ellipticallj  polarized  lignt,  the  axes  of  the  ellipse,  haying  any 
desired  relation  to  eadi  other. 

(8.^  Through  the  ceixtres  and  along  the  chief  diametera  of  rect- 
angular shamd  pieces  of  glass,  whose  length  was  four  times 
thdr  bceadth,  the  light  was  also  circularly  polarized  when  the 
inclination  was  46°  to  the  plane  of  jaimitive  polarization.  When 
two  rectangles  were  crossed  at  an  angle  of  46°  and  placed  as 
above,  the  Ught  was  more  completely  circularly  polarized,  it  was 
found  to  be  right-handed;  upcm  reversing  the  inclination  of  the 
rectan^s  to  e^ich  oth^  the  beam  was  tunied  to  the  l^t  hand. 

It  Tnll  be  seen  therefore  that  by  means  of  two  similar  rectan- 
gles of  cooled  glass,  either  right  or  left-handed  circular  polariza- 
tion may  be  obtained  at  pleasure,  an  observation  I  believe  which 
has  nevOT  before  been  made. 

(4)  The  light  in  all  the  angles  of  the  octagon  was  circularly 
polanzed. 

S.  On  the  appearance  presented  by  circularly  polarizing  cryekdi,  Ac. 
in  the  ^uroecope.  The  cross  a  mewne  of  detecting  circular  or 
elliptical  polarization. 

If  a  plate  of  quartz  be  cut  at  right  angles  to  its  axis  and  of 
such  tluckness  that  for  example  it  gives  the  yellow  tint  when 
placed  in  the  field  of  a  polariscope,  then  when  introduced  into 
the  stauroBCope  it  will  modify  in  a  certain  manner  the  oross  and 
the  colored  nnjgs, 

(1.)  No  black  croBs  will  be  seen  in  any  position  of  the  quartz 
plate ;  in  its  plaoe  a  yellow  cross  appears  which  remains  station- 
ary and  in  its  normal  position  when  the  quartz  is  revolved,  and 
the  white  quadrants  next  to  the  calc  spar  cross  are  replaced  with 
patches  of  red  and  blue  color. 

(2.)  When  the  analyzing  plate  is  revolved  the  yellow  cross 
revolves  vnth  it,  passiujg  at  the  same  time  through  all  me  prismatic 
tintsi,  the  rings  not  bemg  greatly  changed.  Ifthe  plate  is  thicker 
or  thinner  than  the  above  mentioned,  the  initial  cross  will  merely 
in  the  first  instance  be  differently  tinted,  but  the  color  will  in 
every  case  be  the  same  with  that  which  the  whole  plate  would 
have  if  placed  in  the  darkened  field  of  a  polariscope ;  the  rest  of 
the  phenomenon  remains  the  same.  The  circular  polarized  light 
obtained  through  cooled  glass  acted  in  exactly  the  same  manner. 

I  have  found  this  colored  cross,  stationary  and  revolving,  an 
excellent  means  of  detecting  circular  pokuized  light  when  it 
would  otherwise  have  been  overlooked,  that  is,  when  such  a 
brilliantly  colored  cross  is  seen  which  revolves  with  the  analyzer 
through  the  whole  circle,  changing  always  in  tint  but  .never  be- 
coming black,  it  is  a  proof  that  the  light  is  circularly  polarized. 
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When  the  polarization  is  elliptical  a  colored  cross  it  is  true 
will  be  seen  and  it  will  revolve  with  the  analyzer  and  change  in 
tint,  but  at  angles  of  180°  it  becomes  normal  and  nearly  black. 

Of  course  light  occurs  in  every  state  of  polarization,  paasiDg 
fipm  elliptical  through  circular  to  plane,  according  to  the  relative 
dimensions  of  the  axes  of  the  ellipse,  but  after  some  practice  it 
is  possible  bv  means  of  the  cross  to  judge  of  these  d&nensioni 
approximately. 

in  examining  this  matter,  besides  using  plates  of  quartz,  &c., 
I  constructed  an  apparatus  for  producing  plane,  circular,  or  ellip- 
tical pK>larization  by  means  oi  the  inclinations  to  the  plane  of 
primitive  polarization  given  to  a  lamina  of  mica  of  a  certain 
thickness,  the  state  of  nolarization  of  the  light  from  the  mica 
was  examined  with  a  ooubly  refracting  rhomb  of  calc  spar  be- 
fore observing  the  cross. 

Tfoj  UniTenitj,  Dea  26th,  1868. 


Abt.  XLY,—On  Boltonite;  by  Prof.  Geo.  J.  Bbush. 

Thb  identity  of  this  mineral  with  chrysolite  was  pointed 
out  by  Professor  J.  Lawrence  Smith  in  this  Journal,  vol.  xviii, 
p.  872  (November,  1864).  Previously  to  this  Dr.  Kenngott* 
endeavored  to  show  from  analyses  made  by  v.  Hauer  that 
boltonite  was  a  distinct  species.  Subsequently  f  Kenngott  calla 
in  question  Smith's  conclusions:  from  v.  Bauer's  analyses  ha 
draws  the  formula  B«Si*,  and  insists  that  this,  together  with  the 
low  hardness  (5'6)  of  the  mineral,  shows  that  boltonite  is  not 
chrysolite.  In  Dr.  Smith's  examination,  the  mineral  was  as 
carefullv  selected  from  the  gangue  as  possible  and  then  freed 
from  adhering  carbonates  hy  repeated  treatment  with  dilute  hy- 
drochloric acid ;  afterwards  great  caare  was  taken  in  choosing  for 
analysis  the  purest  of  the  fragments  thus  treated.  Three  analy- 
ses made  upon  specimens  so  selected  gave : 

Si               iig  te  SL  IgjoiiiatL 

1.  42-66  61-11  2-85  010  2^2  =«  9r00 

2.  41-96  5194  8-20  0*9  1'68  =  98-M 
8.          42-41  60-06                    8-69                  not  dei    

which  excepting  the  dight  amount  of  loss  by  heat  (not  necessa* 
rily  water)  indicate  a  perfect  correspondence  with  chrysolite. 

von  Hauer  did  not  find  it  practicable  to  separate  the  boltonite 
fit)m  the  gangue,  but  analyzed  a  specimen  with  the  accompany- 
ing gangue.  In  his  first  analysis  the  mineral  was  decomposed 
by  fiifiion  with  carbonate  of  soda.    His  results  gave — 

*  Kneniloffische  Kotisen,  ZwStfte  Folgo  (M«Pdi,  1864). 
f  TJebenicht  der  Reraltate  muMnlogiaciMr  FonchaBgeirim  Jafa6,1804    Ii6^ 
iig,1868. 
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Bi  te  &  Aff  C 

No.  1.         18-82'  880  2iWM)  2117  82-71 

The  carbonic  acid  (32-71  per  cent)  was  detennined  by  the  loss. 

In  the  second  analysis,  made  upon  the  same  mixture,  the  min- 
eral was  treated  with  dilute  hydrochloric  acid,  and  the  bases  in 
the  acid  solution  were  detennined  and  calcidcUed  as  carbonates. 
The  insoluble  portion  was  decomposed  by  fusion  with  carbonate 
of  soda.  The  magnesia  in  both  the  soluble  and  insoluble  por- 
tions were  determined  by  the  Joss,    Analysis  No.  2  gave — 

fe^  8-87) 

Ca  0*  60-98  >  71-70  soluble  in  H  CL 

ftgC  1840) 

5i  12-86^ 

t^  Ht  y  2'?*80  iMoluMe  in  Ha 

Oa  0-94  r 

SLg  11-77J 

Assuming  the  carbonic  acid  (which  was  determined  by  the 
loss)  in  No.  1  to  be  combined  with  the  bases  in  the  same  man- 
ner as  found  in  No.  2,  Kenngott  shows  that  No.  1  contained 
28*64  per  cent  insoluble  in  acid.  The  percentages  of  the  sub- 
stances in  the  insoluble  portions  in  both  analyses  would  then  be : 

Si  iig  tt  (h 

l.(a)  46-60  48-89  ^-08  868 

2.  (a)  47-07  4811  688  844 

Kenngott  calls  attention  to  the  close  correspondence  between 
the  analyses  and  insists  that  the  method  employed  by  v.  Hauer 
to  obtain  the  true  composition  of  boltonite  is  quite  as  satisfectory 
as  that  adopted  by  Smith. 

It  is  however  worthy  of  remark,  that  the  carboni6  acid  in 
both  of  V.  Hauer's  analyses  was  determined  by  the  loss,  that  the 
magnesia  in  both  soluble  and  insoluble  portions  in  No.  2  was 
also  determined  by  the  loss,  and  that  the  errors  have  been 
increased  more  than  threefold  by  the  manner  in  which  the 
analyses  were  calculated.  It  may  well  be  questioned  whether 
conclusions  based  upon  analyses  made  in  such  an  indirect  man- 
ner should  be  permitted  to  throw  doubts  on  analyses  of  carefully 
selected  material  where  everything  was  determined  directly. 

The  fundamental  point  in  the  conclusions  which  Kenngott 
draws  from  v.  Hauer's  analyses. depends  upon  the  assumptionf 
that  boltonite  is  not  attacked  by  dilute  hydrochloric  acid,  for  in 

*  Id  tbe  analysis  the  iifO  is  stated  to  be  60*98  and  CaC  18*40,  but  the  remarks 
that  follow  show  that  this  inversion  is  a  tTpographical  error. 

^  To  aroid  misrepresentation  on  this  important  point  I  quote  from  the  original 
article,  p.  27  of  the  12th  No.  of  Eenngott's  Mineraloguehg  Notixen:  "Da  aus  der 
AnaWse  herrorgeht,  dass  das  Grundgestein  kern  reiner  Caldt  ist,  auch  der  igififlnaff 
der  Lnft  auf  das  Gnmdgestein  zeigt,  dass  es  Eisenoi^dul  entfaklt,  to  wnrde  eine 


sweite  Probe  desselbeii  Gemengea  mit  edir  Terdiinnter  Salisttnre  digerirt,  wobel  daa 
Silicat)  der  Boltonit,  gewin  ni^t  angegriffen  werdea  konnte." 
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No.  2  the  portion  inaoltible  in  dilate  hydrochloric  acid  was  con- 
sidered to  be  pure  boltonite,  and  from  this  was  calctdat^  Uie 
composition  of  Doltonite  as  giyen  in  1  (a)  and  2  (a^. 

But  I  have  found  by  experiment  that  boltonite  is  acted*  upon 
even  by  very  dilute  hydrochloric  acid,  and  this  being  the  case, 
the  insoluble  portion  in  v.  Bauer's  analysis  must  have  contained 
an  excess  of  silica  derived  from  the  partial  decomposition  of 
boltonite  by  dilute  add.  It  is  therefore  evident  that  any  con- 
clusions in  regard  to  the  composition  of  boltonite  based  upon 
the  analysis  of  this  insoluble  portion  must  be  erroneous.  This 
partial  decomposition  of  boltonite  also  affords  a  satisfactory  ex- 
planation of  the  excess  of  silica  in  v.  Bauer's  analysis  over  that 
obtained  by  Smith. 

It  is  unnecessary  to  follow  Kenngott  £uther,  as  I  shall  pro- 
ceed to  show  from  my  own  analyses  the  correctness  of  Smith's 
conclusions. 

In  the  year  1854 1  made  an  examination  of  boltonite,  but  not 
being  entirely  satisfied  with  the  purity  of  the  substance  analyzed, 
the  analysis  was  not  published.  The  mineral  was  separated  from 
the  gangue  byacetic  acid  and  selected  as  carefully  as  possible. 
Fused  with  carbonate  of  soda  it  gave — 


Bi 

Ag 

n 

Oa 

Si 

IgnitioD. 

40rU 

50-64 

4-87 

1-20 

0^7 

8-28  =  100^0 

Disregarding  the  ignition,  the  result  confirmed  Dr.  Smith's  analy- 
ses, but  I  could  not  be  certain  that  the  mineral  was  perfec^ 
pure,  and  it  was  not  until  a  few  weeks  since  that  Prof  C.  U. 
Shepard  kindly  placed  at  my  disposal  a  specimen  containing 
large  irregular  crystals  of  boltonite  from  which  I  have  been  able 
to  select  the  mineral  pure  for  analysis. 

It  occurs  in  a  ma^esian  limestone  in  crystals  which  are  some- 
times more  than  an  mch  in  diameter ;  these  irregular  crystals  im- 
Slanted  in  the  gangue  often  present  rectangpilar  sections,  and 
aye  a  very  distinct  cleavage  in  one  direction.  The  color  of 
the  specimens  I  examined  was  dark  ash-grey,  but  small  frag- 
ments were  almost  colorless.  It  scratches  feldspar,  and  there- 
fore the  hardness  is  6  or  a  little  above.  Its  sj>e(ific  gravity  is 
8*21.  Before  the  blowpipe  in  platinum  forceps  it  does  not  rase 
but  the  color  chan^  to  light-yellow ;  with  salt  of  phosphoms 

E'ves  reactions  for  silica  ana  iron.  When  treated  with  yenr  di- 
te  hydrocloric  acid  (i.  e.,  one  part  acid  to  ten  parts  water)  the 
powdered  mineral  is  partially  decomposed.  In  the  quantitative 
analysis  the  mineral  was  first  powerfully  heated  over  a  blast 
lamp  and  subsequently  decomposed  by  carbonate  of  soda.  The 
analysis  gave — 

•  Dr.  Smith  ako  tSMm  to  thk  ikoi  io«.  a<. 
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OzxfMi. 

latj 

Silica. 

42-82 

22-25 

22-25 

1 

Magnesia, 

54-44 

2H7T 

Protozjd  of  iron, 

1-47 

*n 

22-84 

1 

Alamina, 

trace. 

Lime, 

0-85 

•24, 

Ignition, 

0-75 

100-84 


This  ratio  gives  the  formida  of  ohrjaolite  &'  Si.  The  analyaia 
Aillj  oonfirms  Dr.  Smith's  condusioDS,  and  shows  that  boltonite 
is  a  magnesian  chiysolite,  that  is,  unlike  other  yarieties  of  the 
species,  it  is  a  silicate  of  magnesia  and  not  of  magnesia  and  iron. 

Tale  Analytical  Labratory,  Dec.  let,  1858. 


Art.  XLVI. — Varying  Level  of  Lake  Ontario;  by  Prof.  0.  Dewet. 

Ik  vol.  xxxiii  of  this  Journal  I  gave  the  varyinff  temperature  of 
Lake  Ontario  in  1837,  and  confirmed  the  result  try  observations 
in  vol.  xxxvii.  The  variations  in  the  level  of  this  lake,  as  well 
as  of  the  other  great  lakes  of  this  chain  of  waters,  has  been  the 
subject  of  much  observation  and  of  many  singular,  if  not  absurd, 
traditions  and  speculations.  The  want  of  measures,  known  to 
be  reliable,  has  oeen  a  great  support  of  these  fitncies.  In  the 
following  Table  the  remedv  is  in  part  attained.  The  measures 
were  made  at  the  Port  of  Genesee,  Charlotte,  at  tlie  mouth  of 
Genesee  Eiver,  by  order  of  the  Government  They  have  been 
reported  annually  in  the  local  pi^)er8,  and  in  the  Begenis'  Report^ 
and  I  now  present  the  measures  and  results  obtained  for  tke 
thirteen  past  years. 

VariatioM  of  the  Level  of  Lake  Ontario^  for  the  enumerated  yeort,  meot- 
ured  firom  a  fixed  point  downward^  to  the  water, — The  larger  the 
measure,  the  lower  the  level. 

TABL&— MiMora  ia  ioelMi. 


Tetn. 

Jan. 

Ftb. 

M«JApr. 

May 

Junt 

July 

Ani. 

8»R 

Oct 

Not. 

Dm. 

Maaii 

Rang. 

B«htiTa. 

1846 

51 

54 

48 

45 

43 

39 

39 

43 

45 

45 

48 

45 

45^ 

15 

Low, 

1847 

48 

43 

36 

36 

39 

35 

35 

35 

36 

39 

43 

46 

35-8 

33 

Befwrneni. 

1848 

39 

34 

43 

38 

38 

37 

38 

39 

44 

49 

54 

53 

41*3 

35 

((          a 

1849 

50 

50 

53 

46 

36 

33 

44 

39 

45 

38 

38 

41 

43-7 

19 

M             tt 

1850 

45 

40 

40 

40 

33 

39 

34 

46 

47 

53 

55 

43 

41*9 

36 

tt         tr 

1851 

44 

54 

48 

47 

44 

38 

36 

38 

42 

47 

53 

51 

45^ 

l» 

Uw. 

1853 

50 

51 

48 

44 

36 

36 

33 

34 

30 

33 

38 

34 

34-7 

39 

HigiMr. 

1853 

35 

33 

33 

35 

30 

14 

37 

30 

34 

38 

38 

39 

37-8  35 

BePwinean. 

1854 

39 

39 

38 

38 

37 

34 

35 

37 

36 

44 

48 

50 

36-3  36 

1855 

53 

53 

36 

40 

40 

36 

34 

36 

36 

34 

33 

33 

38*6  30 

«         a 

1856 

35 

35 

33 

31 

33 

18 

33 

30 

37 

46 

53 

53 

347^  35 
30O  47 
Hl7 

Higher. 

1857 

54 

56 

46 

44 

35 

34 

19 

13 

14 

9 

34 

33 

High. 

1858 

19 

13  13 

18 

4 

6 

4 

3 

8 

13 

14 

16 

Very  high. 

Mf»«n«.  4Q 

43  39 

38  30  37 

38 

39] 

34 

36 

41 

40 

39-8  35 
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Some  results  are  obvious  on  the  Table.      • 

1.  The  summer  months  have  higher  water,  for  10  of  the  13 
years.  As  this  depends  on  the  melted  snows  and  spring  rains  over 
the  greater  watershed,  the  water  is  higher  in  the  eastern  of  the 
lakes  later  in  the  season,  affecting  Lake  Ontario  after  Lake  Erie. 

2.  The  winter  months  have  me  lower  water  for  ten  of  the 
thirteen  years.  This  is  owing  to  the  less  water  which  falls  over 
the  seodon  in  the  Ml  months  and  the  greater  evaporation  through 
thepreceding  months. 

The  means  of  the  months  at  the  bottom  of  the  table  illustrate 
the  general  conclusion  involved  in  these  two  results. 

8.  In  1848  the  level  was  the  lowest  in  November;  in  1850  in 
November,  and  in  1856  equally  low  in  November  and  Decem- 
ber, firom  the  less  rains  in  tne  preceding  months. 

4.  In  1848  the  highest  was  m  January ;  and  in  1857  in  Octo- 
ber; and  in  1855  in  November,  fix)m  preceding  rains. 

5.  The  lowest  measured  in  these  jears  was  in  February,  1857, 
and  the  highest  in  August,  1858,  Saving  the  range  in  the  whole 
period  to  1^  56—2=54  inches.  [The  maximum  and  minimum 
level  was  at  Toronto  in  the  same  two  months  of  these  two  years, 
and  the  range  was  the  same,  54  inches.  For  this  fact  I  am  in- 
debted to  the  intelligent  and  accurate  observer  at  that  port  in 
C^iada  West,  the  Harbor  Master.  The  range  is  found  to  be 
nearly  the  same  in  Lake  Michigan.]  These  fects  show  thai  the 
common  statements,  in  the  summer  of  1858,  of  the  lake  being 
some  feet  higher  tia^  before  known  or  in  many  years,  were  ut- 
terly fidse.  la  1858  the  level  was  seven  inches  higher  than  in  1857. 

6.  There  is  no  periodical  rise  and  fall  of  the  late  discernible  on 
the  table,  and  the  variations  in  the  level  of  the  lake  seem  to  be  de- 
pendent on  very  regular  and  adequate  causes  of  supply  and  drain, 

7.  Observation  shows  that  the  direction  and  force  of  the  winds 
make  the  variations  not  altogether  simultaneous  at  the  ports 
having  positions  differently  affected  by  the  winds.  Still  a  series 
of  ob^rvations  must  lead  to  closely  approximate  results. 

8.  The  table  contains  only  the  slow  monthly  and  annual 
changes  of  the  level.  I  have  not  introduced  other  measures^ 
made  in  some  other  parts  of  this  lake,  on  account  of  the  impos- 
sibility of  reducing  them  to  the  same  zero,  as  there  has  been  no 
standard,  but  different  points  have  been  assumed  bv  observers. 
Neither  have  I  noticed  those  sudden  changes  of  the  level,  where 
the.  water  &dls  or  rises  several  feet  in  a  &w  moments ;  and  when 
the  return  wave  causes  the  water  to  rise  or  fall  alternately  three 
to  six  feet.  These  alternations  occur  several  times  about  twelve 
or  fifteen  minutes  apart  till  the  water  comes  to  the  previous  level. 
Some  of  these  are  known  to  have  been  caused  by  violent  winds 
or  whirlwind  tempests.  Probably  this  is  the  uniform  cause,  as 
it  is  fully  adequate  to  the  effect. 

Bodierter,  N.  Y.,  March,  1869. 
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Art.  XLVIL.—Contribuiions  to  Mineralogy;  by  F.  A.  GeKth. 

1.   Whitneyite,  a  new  species. 

Massive,  structure  crystalline,  finely  granular.  H.  =8'5.  Sp. 
gr.  at  16°  Gels,  =  8'408.  Lustre  inetaUic ;  color  reddish-white 
(about  that  of  the  new  American  cent,  or  of  an  alloy  of  equal 
quantities  of  copper  and  silver).  Admits  of  a  fine  polish,  out 
soon  tarnishes,  first  assuming  a  yellowish  hue,  which  gradually 
changes  to  brown  and  finally  to  brownish-black;  sometimes 
>  iridescent.    Somewhat  malleable. 

B.B.  it  fiises  readily  and  gives  off  the  odor  of  arsenic.  -^  Insolu- 
ble in  chlorhydric  acid ;  soluble  in  nitric  acid.  Composition : 
Cu ,  ^  As.    Analyses : 


Calc«lmt«d. 

Copper, 

.   88-07 

88-19 

88-87 

Arsenic, 

11-81 

11-41 

11-63 

Silver, 
luoluble, 

1 

0-33 

0-47 

100-21 


100-07 


10000 


The  material  for  the  analyses  was  selected  with  the  greatest  care 
and  was  apparently  quite  pure. 

It  occurs  coated  with  red  copper,  and  a  copper-salt  resulting 
firom  its  oxydation,  probably  ouvenite.  One  boulder  of  forty 
pounds  in  weight  has  been  found  at  the  Pewabic  Mine,  Hough- 
ton County,  Mich.,  and  was  mistaken  for  silver.  The  material 
for  the  above  analyses  has  been  kindly  presented  to' me  by  John 
F.  Blandjr,  Esq.,  of  Philadelphia.  According  to  the  informa- 
tion received  firom  him,  the  agent  of  the  Albion  Mine  recognizes 
the  same  mineral  as  occurring  in  a  small  vein  of  from  three  to 
four  inches  in  width,  and  8iK>\xt  one  mile  fix)m  the  Cliff  Mine, 
at  the  Albion  location.  I  have  named  the  mineral  in  honor 
of  Professor  J.  D.  Whitney,  who  informs  me  that  a  mineral, 
which  he  found  at  the  Minnesota  Mine,  is  identical  with  my  new 
species. 

In  its  chemical  relations  it  is  of  considerable  interest,  because 
it  is  another  example  in  which  a  multiple  of  six  equivalents 
of  copper  combines  with  one  of  arsenic,  forming  with  domey kite 
and  algodonite  a  beautiful  series  of  arsenids  of  copper,  viz : 


Domeykite, 
Algodonite, 
YThitneyite, 


(7b  be  catUinued.) 


GugAs. 

CUj2^ 

Cuj.As. 
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Art*  XLVIII. — On  Spontaneous  Generation. 

1.  Remarks  of  Prof,  MiLNE  Edwards  on  the  value  of  certain 
facts  as  evidence  of  the  spontaneous  generation  of  animals^  mado 
oefore  the  Academy  of  Sciences  at  Paris,^  at  the  session  of  Janu* 
aiy  3,  1859. 

Physiologists  have  long  been  divided  on  the  subject  of  the 
origin  of  life  in  organized  beings.  The  larger  part  believe 
that  this  force  exists  only  where  it  has  been  transmitted ;  that 
from  the  creation  of  the  species  till  the  present  time,  an  unin- 
terrupted chain  of  possessors  of  this  power  has  communicated 
it  successively ;  and  that  dead  matter  has  no  power  of  organizing 
a  plant  or  an  animal  unless  it  be  submitted  to  the  action  of  a 
living  b^ing  or  a  germ  that  has  proceeded  from  an  individual  of 
some  species. 

Others,  on  the  contrary,  have  held  that  inert  matter,  under 
certain  chemical  and  physical  conditions,  could  take  on  life  with- 
out the  agency  of  a  generating  being;  that  plants  and  animals 
may  produce  themselves  in  all  their  parts  without  deriving  the 
principle  of  existence  from  another  living  body ;  and  that  conse- 
quently life  Itself  must  be  considered,  not  as  a  force  which  has 
been  imparted  peculiarly  to  organized  beings,  but  as  a  general 
property  of  organizable  matter  manifesting  itself  under  certain 
favorable  conditions. 

In  my  lectures  and  writings,  I  have  often  combatted  this  last 
doctrine ;  and  the  hypothesis  of  spontaneous  generation  has  to-day 
so  few  supporters  among  zoologists,  that  I  should  have  feared 
to  abuse  the  patience  of  the  Academy  in  discussing  it  at  this  , 
time,  had  I  not  seen  in  the  Report  of  a  recent  session  of  this 
body,  that  one  of  our  correspondents,  Mr.  Pouchet,  had  made 
it  the  object  of  new  researches  and  had  arrived  at  conclusions, 
which,  if  right,  sustain  the  idea  that  living  beings  may  be  made 
by  the  same  general  forces  on  which  chemical  combinations  in 
inorganic  nature  depend.  Since  reading  this  memoir,  I  have 
thought  it  might  be  useful  to  submit  to  the  judgment  of  my 
colleagues  my  reasons  for  rejecting  its  conclusions;  and  it  ap- 
pears to  me  desirable  also  to  know  the  opinions  of  other  physi- 
ologists on  a  point  of  so  much  importance:  besides,  the  question 
reaches  beyond  the  don^ain  of  the  natural  sciences,  and  we  may 
look  for  additional  light  from  our  chemists. 

Long  before  the  invention  of  the  microscope  had  enabled 
zoologists  to  discover  the  animalcules  which  are  produced  in 

*  Comptet  Rendua,  1869,  p.  23.  The  Zoologists  and  other  members  of  the  Acad- 
emy who  have  here  expressed  their  views  oo  spoDtaneoos  generation,  are  at  the 
head  of  their  respective  sciences  in  France. 

CECOXD  8BRICS.  Vou  tXVil.  No.  81.— MAY,  1869. 
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myriads  in  waters  containing  an  infusion  of  organic  matters,  it 
had  been  observed  that  dead  bodies  when  left  to  putrefy  often 
became  populated  with  swarms  of  life ;  and  as  the  intervention 
of  no  living  being  was  manifest  in  their  production,  the  old  nat- 
uralists supposed  them  a  product  of  the  putrefaction  which  was 
in  progress,  believing  that  the  material,  after  ceasing  to  pertain 
to  a  living  being,  could  reorganize  itself  under  a  new  form  and 
80  constitute  animals  which  had  no  parent;  accordingly,  that  life 
is  not  the  cause,  but  the  consequence  of  a  certain  mode  of  ar- 
rangement of  the  molecules  composing  these  substances,  and 
that  this  kind  of  molecular  grouping  could  be  determined  by 
inorganic  forces  in  nature. 

The  occurrence  of  maggots  in  carrion  was  one  of  the'  cases. 
But  since  the  study  of  the  origin  of  these  animals  by  the  Flor- 
entine Academy,  happily  named  '*  del  Cimento,"  and  the  exact 
investigations  of  Sedi,  one  of  its  members,  it  has  been  well 
understood  that  these  worms  about  dead  bodies,  far  ftx)m  being 
a  resuU  of  spontaneous  generation,  are  the  brood  of  well  known 
insects,  species  which  find  in  such  bodies  the  conditions  requisite 
for  development,  and  hence,  through  a  marvellous  instinct,  de- 
posit there  their  eggs. 

The  experiments  of  Eedi,  which  date  from  the  middle  of  the 
17th  century,  left  no  uncertainty  respecting  these  larves.  But 
while  very  easy  to  establish  the  fact  respecting  animals  as  large 
as  flies,  it  was  far  less  so  with  regard  to  infusorv  animalcules, 
which  are  discernible  only  by  means  of  the  microscope,  and 
whose  germs  are  so  excessively  minute  that  they  have  escaped 
all  the  methods  of  observation  which  the  science  of  optics  has 
supplied.  When,  therefore,  Lewenhoek  and  his  successors  made 
known  the  existence  of  these  animalcules,  the  hypothesis  of 
spontaneous  generation  regained  favor.  While  some  physiolo- 
gists regarded  them  as  derived  from  germs  of  extreme  mmuteneas 
which  were  spread  every  where  in  nature,  and  floating  as  fine 
dust  in  the  atmosphere,  settled  on  all  bodies  to  develop  only 
where  the  conditions  of  air,  water  and  organic  decomposition 
favored;  others  denied  the  existence  of  germs,  and  supposed 
that  under  the  dissolving  action  of  the  water,  the  dead  organic 
substance  took  on  life  and  so  came  out  as  new  beings. 

Analogy  afforded  a  strong  argument  for  the  first  of  these 
opinions.  The  second  has  often  been  sustained  by  appeals  to 
researches  claiming  that  animalcules  were  pi'oduced  under  cir- 
cumstances in  which  all  germs  from  external  sources  were  ex- 
cluded, and  all  present  in  the  waters  used  had  been  destroyed. 
Frey  and  several  other  observers  have  thought  that  they  had 
succeeded  in  securing  these  conditions  and  still  had  found  their 
infusions  populated  with  microscopic  plants  and  animals;  whence 
the  conclusion  that  these  organisms  were  a  result  of  spontane- 
ous generation. 
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It  does  not  pertain  to  me  to  pronounce  on  the  origin  of  mi* 
croscopic  plants,  for  this  difficult  subject  must  be  left  to  botanists. 
But  as  r^ards  animals,  I  do  not  hesitate  to  saj  that  the  experi* 
mental  conditions  required  to  prove  the  truth  of  spontaneous 

Sneration  have  not  been  realized  by  any  of  the  predecessors  of 
r.  Foachet  And  are  the  researches  of  this  naturalist,  that 
have  recently  been  commuoicated  to  the  Academy,  tree  from 
the  objections  which  are  made  a^nst  earlier  experiments?  I 
believe  not:  and  before  mentionmg  some  observations  I  have 
had  occasion  to  make  on  this  subject,  I  will  briefly  state  the  ifea- 
sons  that  lead  me  to  this  conclusion. 

I  do  not  question  the  facts  stated  by  Mr.  Pouchet  The  poiat 
is,  Have  these  &cts  the  significance  attributed  to  them  ?  I  be- 
lieve not.  His  experiment  is  briefly  as  follows.  Afler  having 
boiled  some  water  and  kept  the  liquid  from  contact  with  the  air, 
be  puts  it  into  contact  with  pure  oxygen,  and  introduces  a  cer* 
tain  quantity  of  hay,  which  nad  been  previously  enclosed  in  a 
flask  and  heated  for  a  half  hour  in  a  stove  whose  heat  was  car- 
ried up  to  100°  C.  or  to  the  boiling  point  of  water.  The  infusion 
thus  prepared  was  hermetically  sealed,  and  after  some  days  Mr. 
Pouchet  found  infusoria  developed  in  it* 

To  make  these  facts  sure  proof  that  the  animalcules  obtained 
were  not  derived  from  the  hay  put  into  the  infusion,  it  must  be 
shown  that  the  heat  of  the  stove  had  destroyed  all  the  germs. 
Mr.  Pouchet  presumes  that  this  is  true,  because  on  boiling  in 
water  the  spores  of  a  PeneciUum  he  has  seen  that  they  were  de- 
composed.   But  this  reason  does  not  satisfv  me. 

In  the  first  place,  was  the  hay,  although  enclosed  in  a  flask 
and  kept  thirty  minutes  in  a  stove  at  100°  C.  (212°  F.),  really 
carried  up  to  the  temperature  of  boiling  water?  Mr.  Pouchet 
believes  it ;  but  I  think  to  the  contrary,  and  I  think  that  physic- 
ists and  chemists  will  judge  so  too.  The  equilibrium  of  tem- 
perature under  such  conditions  is  not  estabhshed  so  promptly 
as  this ;  it  appears  to  me  probable  that  the  hay,  enclosed  in  a 
glass  vessel  and  surrounded  by  air  in  repose,  both  substances  bad 
conductors  of  heat,  was  in  reality  heated  but  little  by  the  heat 
of  the  stove  during  the  short  time  it  was  exposed  to  it. 

But  supposing  that  the  hay  was  heated  up  to  100°  C,  can  we 
then  conclude  that  the  germs  had  lost  their  vitality  and  were  inca- 

Jable  of  development?  No,  for  there  is  an  important  distinction 
ere  to  be  recognized  between  the  action  of  heat  on  organized 
bodies  which  contain  water  and  on  those  which  are  in  the  dry 
state.  This  follows  directly  from  the  researches,  already  oJd,  of 
our  learned  colleague,  Mr.  Chevreul.  Although  in  ordinary  <nr- 
cumstanoes  death  takes  place  when  animals  are  expo^  to  ^ 

*  S«a  page  ^Z  of  this  Toloint. 
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temperature  suflScient  to  determine  the  coagulation  of  the  hy- 
drated  albumen  in  their  tissues,  we  know  that  this  is  not  always 
80  in  the  case  of  those  which  have  been  previously  dried.  In 
fact,  fifteen  years  since,  Mr.  Doy^re  made  known  that  certain 
animalcules,  such  as  the  Tardigrades*  after  being  sufficiently 
dried  would  preserve  their  vitality  for  several  hours  while  ex- 
posed in  a  stove  whose  temperature  is  much  higher  than  that 
used  by  Mr.  Pouchet  for  his  flask  of  hay.  I  have  seen  these 
animalcules  resist  thus  the  very  prolonged  action  of  a  stove 
whose  temperature  stood  at  120^  Centigrade  (248''  F.) ;  and  in 
the  researcnes  of  Mr.  Doyfere,  the  heat  of  the  ambiant  medium 
was  carried  to  140®  C.  (284°  F.)  without  death  ensuing  from  the 
heat. 

What  is  true  for  the  TardigradeSj  animals  of  a  very  complex 
structure,  may  also  be  true  for  the  germs  of  Infusoria  in  general ; 
and  I  conclude  that  nothing  in  the  trials  of  Mr.  Pouchet  author- 
izes us  to  Infer  that  the  germs  of  the  animalcules  obtained  by 
this  naturalist  were  not  in  the  hay  that  was  used  in- his  experi- 
ment. I  will  even  say  that  the  experiments  of  our  correspon- 
dent do  not  seem  to  me  to  add  any  new  probability  in  fevor  of 
the  hypothesis  of  spontaneous  generation. 

I  have  often  made  analogous  experiments ;  and  I  have  always 
found  that  the  living  animalcules  which  appeared  in  water  con* 
taining  dead  organic  matters,  were  increasingly  rare  the  more 
complete  the  precautions  employed  for  protecting  the  liquids 
from  the  introduction  of  germs.  In  more  than  one  trial,  I 
should  have  believed  that  spontaneous  generation  had  taken 
place  under  my  own  eye,  haa  I  not,  on  reflecting  on  the  condi- 
tions under  which  I  was  operating,  perceived  sources  of  error, 
and  on  setting  these  aside,  observed  negative  results  to  multiply. 

I  will  not  occupy  the  Academy  with  the  general  recital  of 
these  trials,  but  will  ask  permission  to  recount  briefly  a  single 
series  of  experirtients  in  which  some  infusions,  that  if  expo^ 
to  the  air  would  in  all  probability  have  given  birth  to  animal- 
cules, affi^rded  none  when  the  imprisoned  matters  in  the  her- 
metically sealed  vessel  had  been  suojected  to  a  temperature  hi^h 
enough  to  cause  the  coagulation  of  the  contained  albuminoid 
substances. 

I  placed  in  two  tubes,  having  the  form  of  test-tubes,  the  water 
and  the  organic  matters  for  the  trial.  One  of  these  tubes,  which 
was  two-thirds  filled  with  air,  was  then  closed  by  means  of  a 
lamp,  and  both  this  and  the  other  tube  were  then  plunged  into 
a  bath  of  boiling  water.  The  bath*  was  kept  in  ebullition  long 
enough  to  establish  an  equilibrium  between  the  water  outside 

*  The  Tardigrade  animalcules  are  minute  worm-shape  animals  about  a  fortieth  of 
an  inch  in  length,  belonging  to  the  Rotatoria  of  Ehrenbei^,  and  therefore  mudi 
higher  in  structure  than  the  ordinary  Infusoria. 


Digitized  by  VjOOQ IC 


Prf^.  Payen  on  Spontaneous  Oeneration.  405 

and  the  liquid  of  th^  two  inftisiona ;  and  then  the  tubes  were 
allowed  to  eool  and  left  to  themselves,  care  being  taken  to  ex- 
amine tiie  contents  from  time  to  time.  After  some  days,  I  found 
animalcules  in  the  tube  which  remained  open  to  the  atmosphere, 
but  not  a  aingle  one  in  that  which  had  been  hermetically  sealed, 

I  have  been  accustomed  to  cite  these  experiments  in  tny  lec- 
tures, but  had  not  thought  of  bringing  them  before  the  Academy, 
because  negative  results  acquire  importance  only  when  they  have 
been  obtained  constantly  in  a  large  number  of  trials,  and  also 
because  the  spontaneous  generation  of  animals  appears  to  me  so 
little  probable  that  I  would  not  devote  time  to  tne  repetition  of 
researches  on  a  subject  which  seems  to  be  ajlready  settled.  Only 
in  view  of  the  communication  of  our  correspondent,  and  the  in- 
terest that  experimenting  in  this  direction  may  excite  in  our 
young  physiologists,  have  I  been  induced  to  bring  out  these 
fiicts  among  the  reasons  for  still  rejecting  the  hypothesis  of  spon- 
taneous generation  as  an  explanation  of  facts  connected  with  the 
multiplication  of  animalcules. 

An  hypothesis  which  is  not  necessary  in  order  to  understand 
the  phenomena  made  known  by  observations,  and  which  is  in  fla- 
grant discordance  with  all  that  analogy  teaches  us,  seems  to  have 
no  right  to  a  place  in  science.  It  may  be  that  chemistry  will  be 
able  to  make  all  the  kinds  of  substances  which  occur  in  the  con- 
stitution of  living  bodies ;  but  as  to  the  genesis  of  living  organ- 
isms without  the  concurrence  of  vital  force,  I  see  no  reason  for 
believing  it  Until  more  amply  instructed,  I  shall  therefore  con- 
tinue to  think  that  in  the  animal  kingdom  there  is  no  such  thing 
as  spontaneous  generation,  and  that  all  animals,  large  and  small, 
are  subject  to  tiie  same  law,  and  can  exist  only  when  they  have 
been  generated  by  living  beings* 

2.  Bemarks  on  the  same  occasionj  by  Mr.  Payek,  Professor  in  the 
Conservatoire  Imperial  des  Arts  et  Metiers. 

Some  time  in  1848,  there  occurred  an  alteration  of  the  bread 
at  Paris  by  a  rapid  growth  of  cryptogamic  vegetation ;  and  after 
having  determined  in  connection  with  Mr.  Miroel  the  cause  of  the 
phenomenon,  which  had  produced  some  excited  dissatisfaction 
among  the  people,  I  endeavored  to  determine  the  temperature 
at  which  the  sporules  of  the  Oidium  aurantiacum  lost  their  ger- 
minative  power.  These  sporules  were  heated  at  first  for  an  hour 
to  100°  C.  (212°  F.)  in  a  tube  inserted  in  an  oil-bath.  A  part 
were  then  withdrawn  and  exposed  in  the  proper  circumstances 
for  growth ;  and  germination  took  place.  The  remainder  of  the 
sporules  were  then  heated  to  120°  C. ;  and  they  neither  under- 
went change  of  color  nor  lost  their  property  of  germination. 
Finally,  they  were  heated  to  140°  C,  when  their  appearance 
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was  altered,  the  color  became  reddish-orange  in  place  of  brown- 
ish-yellow, and  the  germinative  power  was  destroyed. 

These  results  sustain,  as  regards  the  lower  orders  of  vegeta- 
tion, the  opinion  expressed  by  Prof.  Milne  Edwards  respecting 
animalcules. 

8.  Bemarks  pn  the  same  occasion,  by  A.  de  Quatrefaqes. 

I  have  often  expressed  on  the  subject  of  spontaneous  generation 
similar  opinions  to  those  of  Milne  Edwards;  and  I  now  give  my 
full  adhesion  to  the  conclusions  of  my  learned  associate.  I  take 
the  floor  only  to  communicate  to  the  Academy  an  observation, 
which,  although  incomplete,  confirms  ideas  now  generally  ad- 
mitted.    [De  Quatre&ges  adds  some  facts  sustaining  his  opinion.] 

4.  Bemarks  on  the  same  occasion^  by  Dr.  Claude  Bernabd. 

Among  a  larse  number  of  experiments  which  I  have  made  to 
ascertain  the  influence  of  saccharine  substances  in  liquids  where 
microscopic  vegetation  was  developed,  I  will  cite  one,  as  it  bears 
directly  on  this  subject  of  spontaneous  generation  now  under 
discussion. 

On  the  1st  of  September,  1857,  I  put  into  two  glass  flasks, 
each  half  a  litre  in  capacity,  about  fifty  cubic  centimeters  of  a 
same  dilute  solution  of  gelatine  in  water  to  which  some  thou- 
sandths of  cane-sugar  had  been  added.  The  liquid  was  then 
kept  boiling  in  the  two  flasks  for  a  quarter  of  an  hour,  the  tu- 
bular neck  of  each  having  been  previously  drawn  out  so  that 
it  could  easily  be  sealed.  Up  to  this  point  there  was  no  diflfer- 
ence  between  the  flasks.  Now,  When  the  flasks  were  still  boiling 
and  filled  with  steam,  a  difference  was  begun  by  allowing  ordi- 
nary air  to  enter  one,  and  highly  heated  air  the  other.  To  accom- 
plish this,  while  ebullition  was  going  on,  the  neck  of  one  of  the 
flasks  was  connected  with  one  of  the  extremities  of  a  porcelain 
tube  filled  with  fragments  of  porcelain  and  brought  up  to  a  red 
heat  by  a  furnace ;  at  the  other  extremity  the  porcelain  tube 
was  terminated  in  a  glass  tube  of  fine  bore,  so  that  the  air  should 
enter  gradually  and  pass  very  slowly  over  the  red-hot  porcelain. 
Thus  situated,  the  vapor  of  the  liquid  in  ebullition  rose  into  and 
filled  the  porcelain  tube,  and  even  passed  out  at  the  end  of  the 
fine  tube.  The  lamp  was  then  removed  to  arrest  the  ebullition ; 
and  by  degrees  the  steam  was  condensed  and  the  outside  air  (air 
of  the  laboratory)  entered  to  take  its  place,  passing  through  the 
red-hot  porcelain  tube  above  described.  After  the  liquid  had 
cooled,  tne  flask  was  hermetically  sealed  at  the  neck. 

The  other  flask  was  allowed  to  cool  without  any  connection 
with  the  porcelain  tube,  and  the  atmospheric  air  entered  fireelj. 
When  the  flask  was  cooled  it  was  sealea  li^  the  olJ^er. 
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The  two  flasks  were  then  placed  in  the  same  conditions,  ex- 
posed to  the  light  and  to  the  ordinary  temperature.  After  ten 
or  twelve  days,  at  the  surface  of  the.  flask  containing  the  ordi- 
nary air,  Tegetation  was  visible,  a  well-characterized  mould, 
whilst  in  that  which  had  received  the  heated  air  the  liquid  re- 
mained perfectly  limpid,  and  without  any  thing  on  its  surface. 
Afl^r  a  month  the  mould  had  much  increased  in  the  former, 
while  nothing  had  appeared  in  the  latter,  except  that  the  water 
had  slightly  lost  its  clearness.  After  six  months  (March  4, 1858) 
tiie  mould  remained  stationary  in  the  former,  while  in  the  other 
the  liquid  continued  the  same,  without  any  trace  of  mould. 

The  extremities  of  the  two  flasks  were  now  broken  under 
mercury.  In  the  case  of  the  one  with  heated  air,  considerable 
mercury  was  absorbed,  but  none  in  the  other.  The  air  of  the 
two  flasks  being  analyzed,  no  oxygen  was  found  in  either.  The 
air  from  the  flask  with  ordinary  air  contained  18-48  per  cent  of 
carbonic  acid,  that  of  the  other,  in  which  no  mould  had  formed, 
12*48  percent 

The  liquid  of  the  flask  with  ordinary  air  had  a  putrid  and 
very  disagreeable  odor,  while  the  other  had  none.  These  liquids 
were  examined  by  Mr.  Montague ;  and  our  Associate  ascertained 
that  the  mould  developed  in  the  flask  with  ordinary  air  was  the 
PeneciUum  glaucum^  which  was  in  full  fructification;  in  the 
other  he  found  no  trace  of  any  vegetable  or  animal  organism. 

It  is  plain  that  this  experiment,  like  those  which  have  been 
before  cited,  is  not  &vorable  to  the  hypothesis  of  spontaneous 
generation. 

5.  jRemarks  on  the  same  occasion  and  subject  by  the  chemist  DuMAS. 

Dumas  stated  that  he  was  in  full  agreement  with  his  honorable 
Associates.  For  thirty  years  he  had  bad  under  careful  examin- 
ation the  question  on  which  Prof.  Milne  Edwards  had  instructed 
the  Academy  with  so  high  authority,  and  he  had  arrived  at  pre- 
cisely the  same  conclusions. 

H!e  was  incited  to  experiment  on  the  subject  by  the  publica- 
tion of  Mr.  Frey,  who  had  announced  results  analogous  to  those 
communicated  to  the  Academy  by  Mr.  Pouchet 

In  bis  experiments  he  has  assured  himself  that  organized  mat- 
ters heated  to  120''  C.  or  130**  G.  with  water  artificially  made  bjr 
means  of  hydrogen  and  oxyd  of  copper,  and  with  artificial  air 
in  closed  tubes,  the  glass  of  which  had  been  recently  heated  to 
a  red  heat,  produced  neither  vegetation  nor  animalcules.  On 
opening  these  tubes  and  allowing  ordinary  air  to  enter,  there 
was  soon  an  appearance  of  vegetation  and  animalcules.  These 
results  had  surprised  him,  as  he  was  disposed  to  think  that  the 
germs  of  these  plants  and  animalcules  might  be  distributed  in 
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the  organized  matter  as  well  as  in  the  air  itself,  and  that  certain 
of  these  germs  might  well  be  of  a  nature  to  resist  a  temperature 
of  100''  C.  or  even  a  higher  temperature. 

As  the  Tardigrades  when  absolutely  dry  resist  140®  C,  and 
the  sporules  of  Oidium  aurantiacum  100®  0.  in  a  moist  medium, 
it  will  not  suffice  in  order  to  establish  the  hypotheses  of  sponta- 
neous generation,  that  living  beings  should  sometimes  appear  in 
boiling  water  in  contact  with  artificial  air  and  with  the  presence 
of  organic  matters  that  had  before  been  heated,  especially  if 
these  matters  were  heated  when  dry.  When  among  these  infe- 
rior animals  and  plants,  life  is  suspended  by  absolute  desiccation 
to  return  to  action  again  on  a  return  of  humidity,  the  being  so 
treated  is  in  that  state  of  latent  animation  which  belongs  to 
germs.  It  is  hence  a  matter  of  astonishment  that  on  putting 
heated  organic  matters  into  connection  with  oxygen  and  artificial 
water,  we  do  not  sometimes  find  living  beings  to  ^Pp^^*  Even 
such  an  observation  as  this,  would  not  therefore  suffice  to  estab- 
lish the  theory  of  spontaneous  generation,  or  prove  that  the 
germs  of  these  beings  were  not  previously  deposited  in  the  or- 
ganic matters  employed.  But,  in  fact,  whilst  animalcules  appear 
when  the  ordinary  air  has  access,  without  this  access  under  the 
precautions  mentioned  they  do  not  appear. 

6.  Note  on  Spontaneous  Qtneration^  by  Jamis  D.  Daka. 

1.  There  is  a  well-known  principle  in  the  system  of  nature  that 
deserves  to  be  considered  in  this  connection.  The  principle  is  so 
fully  sustained  by  all  research  both  in  chemistry  and  zoology,  in- 
cluding the  important  experiments  above  mentioned,  that  it 
may  well  carry  with  it  great  weight,  and  quiet  both  apprehension 
ana  expectation  on  this  subject.  It  is  this : — ^The  rorces  in  life 
and  inorganic  nature  act  in  opposite  directions,  the  former  up- 
ward^ the  latter  downward. 

The  vital  force,  in  the  organic  substances  it  forms,  ascends 
through  vegetable  and  animal  life  to  an  exalted  height  in  the 
scale  of  compounds  at  an  extreme  remove  from  saturation  with 
oxygen;  inorganic  foree  descends  towards  the  saturated  oxyd. 
The  former  reaches  a  point  which  from  its  very  elevation  is  one 
of  great  xnstahUitu ;  the  latter  tends  towards  one  of  perfect  sta- 
bility.  There  is  hence  a  counterpart  or  cyclical  relation  between 
the  two  great  lines  of  action  in  nature. 

As  some  readers  of  these  remarks  may  not  be  familiar  with 
chemistry,  a  further  word  of  explanation  is  added. 

When  an  element  unites  with  its  full  allowance  of  oxygen,  as 
determined  by  its  affinities,  it  is  in  a  sense  saturated  with  it 
Since  the  attraction  of  the  elements  for  oxygen  is  the  most  uni- 
versal and,  in  general,  the  strongest  in  nature,  the  oxyds  as  a 
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class  are  the  most  stable  of  compounds;  the  rocks,  the  earth's 
foundations,  are  made  of  them.  But  evanescence  and  unceasing 
change  are  in  the  fundamental  idea  of  the  living  structure ;  and 
oonsequ^itly  the  material  of  the  plant  or  animal  contains  only 
oxygen  enough  to  give  increased  instability  to  the  combination. 
Moreover  the  compounds  augment  in  instability,  through  this 
and  other  ways,  with  the  rise  in  the  grade  of  organic  life,  and 
reach  probably  their  farthest  extreme  in  this  respect  in  the  brain. 
Here  then  is  the  summit  of  the  series  of  compounds  which  arise 
under  the  agency  of  life.  The  stable  oxyd  is  at  the  lower  end  of 
the  series  in  nature,  the  material  of  the  brain  at  the  upper.  Pass- 
ing fix>m  the  latter  condition  towards  the  former  is  tnerefore  a 
reid  descent ;  and  it  is  the  natural  downwtuxl  course  of  inorganic 
forces ; — while  passing  towards  the  latter  is  as  truly  an  ascent ; 
it  is  the  counter-movement  of  life. 

The  plant  through  its  vital  functions  may  take  carbonic  acid, 
and  finom  it,  continue  to  elaborate  the  organic  products  constitut- 
ing vegetable  fibre,  until  a  whole  tree  of  such  material  is  made, 
and  then  produce  the  higher  material  of  the  flower  and  seed. 
The  animal  may  then  go  to  the  plants  and  use  them  in  making 
a  still  higher  class  of  products,  muscular  fibre  and  nerve.  After 
all  this  is  done,  now  turn  over  the  material  to  the  action  of 
chemical  and  physical  forces, — and  the  work  of  years  of  life  is 
soon  pulled  down  from  its  height,  and  one  part  after  another  de- 
8oend3  towards  that  state  of  comparative  inactivity,  the  condition 
of  an  oxyd.  Chemistry  makes  organic  products  by  commencing 
with  those  of  a  higher  grade  than  the  kind  to  be  made,  but  not 
otherwise.  Albumen  is  a  prominent  material  of  the  egg :  and 
chemistry  has  not  succeeded  in  making  dead  albumen,  muck  less 
living. 

The  very  relation  of  life  to  chemistry  is  therefore  evidence 
that  chemistry  cannot  make  life ;  it  works  in  just  the  reverse  di» 
rection.  And  in  this  reciprocal  relation  one  of  the  profoundest 
laws  of  nature  is  exhibited.  It  leads  the  mind  to  recognize  one 
author  for  both,  and  not  to  imagine  that  one  side  in  the  cycle 
has  generated  the  other. 

2.  There  is  another  consideration,  which,  if  it  has  not  the  force 
of  den^pnstration,  may  help  the  mind  to  understand  the  extent 
of  the  transition  fi'om  dead  matter  to  living. 

(a)  In  ordinary  inorganic  composition,  there  is  the  simple  forma- 
tion of  inorganic  particles,  and,  on  consolidation,  their  aggrega- 
tion into  crystals,  the  perfect  individuals  of  inorganic  nature. 
With  the  enlargement  of  tlie  crystal  there  is  no  gain  of  new 
powers  or  qualities:  it  simply  exists.  In  fact,  in  entering  this 
state  of  perfection,  there  is  a  loss  of  latent  force;  for  the  gas  is 
the  highest  condition  of  stored  or  magazined  force  in  inorganic 

SKCONB  lERIBS,  Vol.  XXVII,  Ko.  8U-MAY,  ldS9. 
53 


Digitized  by  VjOOQIC 


410  Eruption  of  Mauna  Loo,  Hawaii. 

nature,  the  liquid  the  next,  and  the  solid  the  lowest,  this  con* 
dition  of  power  being  related  directly  to  the  amount  of  heat. 

{b)  The  plant  grows  from  its  germ,  enlarges,  accumuliU^es  force 
storing  it  away  in  vegetable  fibre,  and  accomplishes  its  highest 
functions  in  its  blossoms  fmd  fruit.  But  there  is  here  only  latent 
or  stored  force  generated,  besides  that  which  is  used  up  in  growth, 
and  no  mechanical  force.  The  minute  spore  or  reproductive 
cellule  of  some  seaweeds  has  locomotive  power,  but  it  is  lost  at 
the  commencement  of  germination ;  and  the  plant  is  ev^  after 
as  incapable  of  self-locomotion  as  a  rock. 

(c\  In  the  animal,  there  is  not  only  a  storing  of  force  in  animal 
proaucts  (the  fifth  and  highest  grade  of  stored  force  in  nature), 
out  there  is  also  increasing  me^niccd  force  from  the  first  be- 
ginning of  development  It  is  almost  or  quite  zero  in  the  germ ; 
but  from  this,  it  goes  on  increasing  until  in  the  horse,  it  gets  to 
be  a  one-horse  power;  or  in  the  ant,  a  one-ant  power;  and  so  for 
each  species.  And  in  addition  to  mechanical  force^  there  ia,  in 
the  higher  group,  the  more  exalted  mental  force;  for  the  mind, 
while  not  itself  material,  is  yet  so  dependent  on  the  material, 
that  its  action  draws  deeplv  upon  the  energies  of  the  body.  To 
make  an  animal  germ  is  then  to  make  a  particle  of  albuminoid 
substance  that  will  grow  and  spontaneously  develop  a  powerful 
piece  of  enginery,  and  continue  a  system  of  such  generationa 
through  ages  of  reproduction. 

The  creation  of  any  such  animal  germ  out  of  dead  carbon,, 
nitrogen,  hydrogen  and  oxygen,  or  any  of  their  dead  compounds, 
is  therefore  opposed  to  ail  known  action  or  law  of  cnemical 
forces ;  and  as  much  so,  the  creation  of  a  vegetable  germ  fix>m 
inorganic  elements. 

liforeover,  it  is  seen  that  the  two  kingdoms,  the  vegetable  and 
animal,  have  their  specific  limits  and  c()mprehensive  reciprocal 
relations,  and  are  obviously  embraced  as  parts  of  one  idea  in 
a  single  primal  plan : — ^not  a  plan  involving  the  generation  of 
one  out  of  the  other,  or  of  either  out  of  inorganic  nature,  but 
of  the  three,  thiapugh  some  Creating  Power  hi^er  than  all. 


Abt.  XTiTX. — Untptian  of  Mauna  Loa,  Hdtoaii. 

Tax  central  crater  of  Mauna  Loa  is  again  in  action.  Accord- 
ing 1p  a  letter  from  the  Bev.  T.  Coan  of  Hilo  and  the  public 
papera,  the  eruption  began  on  Sunday  the  28d  of  January  last 

This  is  the  fourth  great  eruption  since  the  beginning  of  the 
year  1843.  Previous  to  that  time  Ktlauea,  the  still  more  spa- 
cious crater  on  the  eastern  slopes  of  the  mountain,  had  been 
often  in  violent  action,  while  the  summit  crater  was  quiet,  and 
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bad  long  so  remained.  The  acoount  of  boiling  fires  in  the  pit  at 
the  summit)  brought  down  by  the  unfortunate  Douglas  in  the 
year  1884  was  disbelieved,  because  of  the  aocustom^  quiet  of 
die  crater,  in  addition  to  some  evident  exaggerations  in  nis  de- 
scription and  the  absence  of  any  manifestations  of  fires  distin- 
guishable  fi*om  the  foot  of  the  mountain.^ 

Kilauea  discharged  its  lavas  through  the  sides  of  the  mountain 
in  1823,  June  1882,  and  June  1840.  The  lower  pit,  which  was 
400  feet  deep  after  the  eruption  of  1840,  had  filled  up  again  by 
1848,  and  the  bottom  had  Dea>me  raised  by  the  overflows  of  tlie 
pool  even  above  the  level  of  the  old  black  ledge*  In  the  course 
of  these  changes  a  broad  dome  was  raised  over  the  site  of  the 
great  lake  of  boiling  lavas  in  the  southwestern  extremity  of  the 
omter;  in  a  basin  at  the  centre  of  the  dome  the  lavas  were  still 
smoking,  and  boiling  or  subsiding  with  its  varying  phases. 
Eleven  years  have  since  passed,  and  Kilauea  has  had  no  new 
eruption.   Mr.  Coan  in  his  recent  letter  (Feb.  8, 1869,)  observes  ; 

''  I  was  at  Kilauea  last  August.  No  striking  changes  have 
occurred  there  for  three  yeara  The  great  lake  now  some  500 
feet  in  diameter — still  boils  and  sputters  lazily  in  the  centre  of 
the  deep  depression  or  basin  which  occupies  the  locality  of  the 
old  dome  and  the  still  older  lake  of  far  larger  dimensions.  The 
action  in  it  alternates  between  a  refrigeration  and  a  breaking  up 
of  the  whole  surface  with  intense  ebullition.  Mr.  Sleeper  of 
Gharlestown,  tells  me  that  during  a  recent  visit  to  this  pool  he 
saw  it  throw  up  jets  of  fire  100  feet  high." 

After  the  last  eruption  of  Kilauea,  the  acti<m  of  the  central 
crater  of  Mauna  Loa  (called  Mokua-weo-weo")  began  to  revive.- 
In  January  1843  there  was  an  outflow  whicn  commenced  at  a 
height  of  18,000  feet,  and  extended  on  for  25  or  80  miles  running 
ncHTthward  toward  Mauna  Kea,  and  part  northwestward.  It  is 
No.  1  in  the  annexed  map.  Again  on  the  17th  of  February,  1852^ 
another  eruption  (No.  2,)  took  place,  making  its  first  appearance 
near  the  summit,  but  aiter  three  days,  beginning  its  principal 
outflow  firom  a  point  10,000  feet  above  the  sea,  where  there  was 
a  fountain  of  lava  1000  feet  in  diameter  and  800  to  700  feet 
high  described  by  Messrs  Coan,  Fuller,  and  others  (this  Journal, 
[2},  xiv,  219,  254,  xv,  63).  It  flowed  off  to  the  eastward  with 
a  winding  course  for  about  40  miles.  In  August  Ist^  1865,  a 
third  eruption  (No.  8  on  the  map)  took  place,  b^inning  at  a 
height  of  about  12000  feet,  according  to  Mr,  Coan,  and  oontinu- 

•  This  iford  foot,  although  correctly  used,  fa  sore  to  conrcy  a  wtod^  impression 
unless  it  is  remembered  that  Mamia  Loa  has  a  breadth  of  W  mnee,  and  a  height  of 
only  2|  miles.  By  laying  off  an  equilateral  triangle  havhig  the  base  20  times  the 
height,  and  then  rounding  a  little  the  top,  an  approximate  section  will  be  obtained. 
It  will  be  improred  by  extending  the  eastern  slope  one  fourth  farther  at  an  angle 
diminidiing  gradually  to  one  degree.  The  crater  Kilauea  is  but  8,970  feet  aboT« 
the  sea,  although  18  to  SO  miles  from  the  coast 
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ing  its  progress  for  a  year  and  a  hal^  it  stopped  within  five 
miles  of  Hilo.  (This  Journal,  xxi,  100,  139,  237,  241,  xxii, 
240,  xxiii,  435). 

Finally,  on  the  23d  of 
last  January,  according  to 
Mr.  Coan,  a  fourth  great 
outflow  commenced :  ma- 
king three  eruptions  at 
intervals  of  3^  years,  and 
four  from  January,  1843. 
Mauna  Loa  is  hence  quite 
taking  the  lead  in  activity 
among  the  earth's  larger 
volcanoes.  AndasKilauea 
has  remained  quiet  since 
the  older  crater  began  its 
outbreaks,  it  would  seem 
as  if  the  mountain  had 
transferred  to  the  latter  its 
principal  activity.  Yet 
according  to  all  reports, 
hitberto,Kilauea,  although 
the  larger  crater  and  an 
open  vent  at  a  level  10,000 
feet  lower,  has  shown  no     UMaonaLoa; 

^     '  xi        •       -x      KilaueaorLua-Pele;  1,  Eruption  of  1843:  2,  ori832:  o.oi 

Signs   of  sympathy  m   its    1855;  4)Ori869;  a,  Walmea;  6,Kawaihaa;  c,  Waioa* 

lavas  with  the  violent  ac-  ^L%'^'SUi^!ir^^^f)^^S!Xr!:hi/^ 


ISLAND  or  HAWAII. 

K,  Manna  Kea ;  H,  Maniw  Hvalalmij  P, 
"   ~  "  3,of 


wale; 
that  of 


L  Waipia    Tba  oo«im«  ot  tiia  oartvnta,  aseapthif 
'  Na  4,  are  from  a  manuscript  map  by  Mr.  Coan. 


lion  at  the  summit. 

From  the  letter  of  Mr. 
Coan  and  the  notices  in  the  public  paper  of  Honolulu  referred 
to,  we  derive  the  following  accounts  of  the  recent  eruption* 
It  has  yet  been  but  imperfectly  explored. 

The  editorial  writer  in  the  "Commercial  Advertiser"  of  Hono- 
lulu, in  his  visit  to  the  region,  reached  the  central  plain  of  the 
island  between  Mauna  Loa,  M.  Kea  and  Hualalai,  elevated  about 
4000  feet  above  the  sea.    He  says  : 

"  This  new  crater,  for  which  we  can  find  no  native  name  exoept 
*Pcfe  Aou,'  (the  new  eruption,)  is  located  on  the  northern  slope 
of  Mauna  Loa,  at  an  elevation  of,  say  6,500  feet,  above  the  sea, 
and  at  an  equal  distance  below  the  level  of  the  summit  of  the 
mountain.  It  is  some  ten  miles  or  so  more  to  the  westward,  and 
about  4000  feet  lower  down,  than  the  last  eruption  of  1866.  The 
course  of  the  stream,  from  its  source  to  the  sea,  we  judge  to  be 
nearly  N.  W.  by  N.  The  crater  bears  due  east  from  Kailua  by 
the  compass,  and  is  about  24  miles  from  that  harbor  in  a  straight 
line.  Its  latitude,  as  near  as  we  are  able  to  determine  without 
instruments,  is  19^  87',  and  the  longitude  leS"*  40'. 
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From  the  distance  at  which  we  observed  the  crater,  about  ten 
miles,  and  from  various  points  of  observation,  it  appeared  to  be 
circular,  its  width  being  about  equal  to  its  breadth,  and  perhaps 
800  feet  across  the  mouth.  This  may  be  too  moderate  an  esti- 
mate, and  it  may  prove  to  be  500  or  even  800  feet  across  it. 
The  rim  of  the  crater  is  surrounded  or  made  up  of  cones  formed 
from  the  stones  and  scoria  thrown  out.  The  lava  does  not  sim- 
ply run  out  from  the  side  of  the  crater  like  water  from  the  side 
of  a  bowl,  but  is  thrown  up  in  continuous  columns,  very  much 
like  the  Gteyser  springs,  as  represented  in  school  geographies. 
At  times  this  spouting  appeared  to  be  feeble,  rising  but  little 
above  the  rim  of  the  crater,  but  generally,  as  if  eager  to  escape 
from  the  pent-up  bowels  of  the  earth,  it  rose  to  a  height  nearly 
equal  to  the  base  of  the  crater.  But  the  columns  and  masses  of 
lava  thrown  out  were  ever  varying  in  form  and  height  Some- 
times, when  very  active,  a  spire  or  cone  of  lava  would  shoot  up 
like  a  rocket  or  in  the  form  of  a  huge  pyramid  to  a  height 
nearly  double  the  base  of  the  crater.  If  the  mouth  of  the  crater 
is  five  hundred  feet  across,  the  perpendicular  column  must  be 
eight  hundred  to  one  thousand  feet  in  height  I  Then  by  watch- 
ing it  with  a  spyglass,  the  colimins  could  be  seen  to  diverge  and 
fitU  in  all  manner  of  shapes,  like  a  beautiful  fountain. 

This  part  of  the  scene  was  of  wonderful  grandeur,  ^he  fiery 
redness  of  the  molten  lava,  ever  varying  its  form,  from  the  sim- 
ple gurgling  of  a  spring  to  the  hugest  fountain  conceivable,  is  a 
scene  that  will  remain  on  the  memory  of  the  observer  till  deaUi. 
Laree  masses  of  red-hot  lava,  weigning  hundreds  if  not  thou- 
sands of  tons,  thrown  up  with  inconceivable  power  to  a  great 
height,  could  be  seen  occasionally  &lling  outside  or  on  the  rim 
of  the  crater,  tumbling  down  the  cones  and  rolling  over  the 
precipice,  remaining  brilliant  for  a  few  moments,  then  becoming 
cold  and  black,  ana  lost  among  the  surrounding  blocks  of  lava. 

A  dense  heavy  column  of  smoke  continually  rose  out  from 
the  crater,  but  always  on  the  north  side  and  took  a  northeasterly 
direction,  rising  in  one  continuous  column  hx  above  the  moun* 
tain,  to  a  height  of  perhaps  10,000  feet  from  the  crater. 

On  leaving  the  crater,  the  lava  stream  does  not  appear  at  the 
sar&ce  for  some  distance,  say  an  eighth  of  a  mile,  as  it  has  cut 
its  waythrough  a  deq)  ravine  or  gulch,  which  hides  it  firom  the 
eye.  How  deep  this  gulch  may  be  is  all  oonjecture,  as  it  is  im- 
possible to  get  near  enough  to  look  into  it,  bat  it  probably  is- 
several  hundred  feet  deep.  The  first  then  that  we  see  of  the 
lava  after  being  thrown  up  in  the  crater  is  its  branching  out  into 
various  streams  some  distance  below  the  fountain  head.  Instead 
of  running  in  one  large  stream,  it  parts  and  divides  into  a  great 
number,  spreading  out  over  a  tract  of  five  or  six  miles  in  width. 
For  the&atBix,  miles  from  the  crater,  the  descent  is rapd,  and 
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the  flow  of  the  lava  varies  firom  four  to  ten  miles  an  hour,  ac- 
cording to  the  descent  But  after  it  reached  the  plain,  where  it 
is  level,  the  stream  moves  more  slowly.  Here  tne  streams  aie 
not  so  numerous  as  higher  up,  there  being  a  principal  one  which 
varies  and  is  very  irregular,  from  an  eightn  to  half  a  mile  in 
width,  though  there  are  frequent  branches  running  off  from  it. 
This  principal  stream  reached  the  sea  near  Wainanalii,  or  about 
fifteen  miles  south  of  Kawaihae,  on  the  81st,  after  a  flow  of  eiffht 
days  from  the  time  that  the  eruption  commenced  on  the  23a  of 
January.  This  stream,  on  reaching  the  sea,  spread  out  to  about 
half  a  mile  in  width,  and  clouds  of  steam  rose  several  hundred 
feet  high,  and  covered  the  region. 

The  length  of  the  lava  stream  from  the  crater  to  where  it  en- 
ters the  sea  at  Wainanalii,  we  estimate  to  be  thirty-ei^ht  miles. 
For  the  first  ten  miles  from  the  crater,  the  flow  is  divided  into 
many  streams — perhaps  as  many  as  fifty — ^but  lower  down,  it  is 
confined  to  one  or  two  principal  streams  with  frequent  brandies 
to  the  right  and  left." 

Anoth^  writer  in  the  same  paper,  L.  Lyons,  dating  Waimea, 
Feb.  4,  makes  the  important  statement  that  an  outbreak  took 
place  first  "  very  near  the  top  of  the  mountain,"  and  that  the 
outflow  at  6500  feet  was  only  a  continuation  of  the  eruption. 

^'  On  Sabbath,  Jan.  23d,  volcanic  smoke  was  seen  satherin^ 
on  Mauna  Loa.  In  the  evening  the  mountain  presented  a  grand 
yet  fearful  spectacle.  Two  streams  of  fire  were  issuing  from 
two  different  sources,  and  flowing,  apparently,  in  two  different 
directions.  The  whole  region,  earth  and  heaven,  were  lighted 
up,  and  even  the  interior  of  our  houses  received  the  lurid  vol- 
canic light  direct  from  its  source.  In  the  morning  <^  the  second 
day,  we  could  discern  where  the  eruptions  were.  One  appeared 
to  be  very  near  the  top  of  the  mountain,  but  its  stream  and 
smoke  soon  after  disappeared.  The  other  was  on  the  north  side, 
further  below  the  top,  and  was  sending  out  its  fires  in  a  north- 
westerly direction.  On  the  second  ana  third  nights,  tho  dense 
smoke  and  clouds  prevented  us  from  a  fair  view  of  the  action : 
but  on  the  four  following  nights  we  had  a  view — and  such  a 
scene  I  It  seemed  as  though  the  eye  could  never  weary  in  gaz- 
ing at  it  The  burning  crater  seemed  to  be  constantly  enlarging 
and  throwing  up  its  volumes  of  liquid  fire  above  the  mouth  <^ 
the  crater — I  will  not  venture  to  say  how  high — and  the  fiery- 
stream  rolled  onward  and  onward,  still  adding  grandeur  and 
terror  as  it  proceeded,  till,  on  the  morning  of  the  3l8t,  about 
sunrise,  the  stream  was  compelled,  though  reluctantly,  to  stop, 
by  meeting  the  waters  of  the  ocean.  Even  then  its  resistless 
and  opposing  energy  carried  it  on  some  distance  into  the  sea. 
The  poor  innabitants  of  Wainanalii,  the  name  of  the  village 
where  the  fire  reached  the  ocean,  were  aroused  at  the  midnight 
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hour  bj  the  biasing  and  roaring  of  tbe  approaching  fire,  and 
bad  but  just  time  to  save  themselves.  Some  of  the  houses  of 
tbe  inlana  portion  of  the  village  were  partly  surrounded  before 
tbe  inmates  were  aware  of  their  danger.  Wainanalii  is  near  the 
northern  boundary  of  North  Kona,  and  about  twelve  or  fourteen 
miles  from  Kawaihae.  It  is,  of  course,  all  destroyed,  and  its 
pleasant  little  harbor  filled  up  with  lava.  The  volcanic  stream 
was  one  mile  wide  or  more  in  some  places,  and  much  less  in 
others.  It  crossed  the  Kona  road  and  interrupted  the  mail  com- 
munication. The  whole  distance  of  the  flow  from  the  crater  to 
tbe  sea  is  some  forty  miles. 

Last  night  (the  8d  Feb.)  the  volcano  was  in  full  blast,  and 
the  burning  stream  seems  to  have  taken  another  direction." 

Mr.  Coan  writes  from  Hilo  on  Feb.  8,  having  projected  but 
not  yet  undertaken  a  journey  of  exploration. 

"  On  the  28d  ult.  Mauna  Loa  opened  near  its  summit  and  out 
rushed  a  flood  of  lavas,  which  made  unusually  rapid  progress 
in  its  descent.  So  vigorous  was  the  action  and  so  immense  the 
floods  of  l(tva  poured  out,  that,  for  a  long  time,  there  seemed  no 
blackening  and  refrigerating  process  on  the  surfaces,  but  a  vast 
incandescent  river  rushing  madly  down  and  throwing  up  such 
an  intense  glare  as  appeared  like  a  consuming  mountain  and  a 
burning  firmament.  The  course  of  the  stream  was  north,  until 
it  was  diverted  by  the  base  of  Mauna  Kea,  when  it  turned  west- 
northwest  and  flowed  towards  the  opposite  coast  of  our  island. 
So  great  has  been  the  light  and  so  vehement  the  action,  that 
many  pronounce  it  the  greatest  eruption  we  have  ever  had  in  so 
short  a  time. 

At  the  present  time  there  is  no  light  and  but  little  smoke 
visible  from  Hilo  at  the  summit  or  side  of  the  mountain,  but  the 
light  is  still  intense  all  over  the  isthmus  between  the  mountains. 

The  present  eruption  commenced  very  near  the  point  of  the 
one  in  1848  [at  the  summit]  which  cost  me  such  fatigue  and 
danger  in  exploring.  The  direction  of  the  lava  stream  or 
streams  is,  also,  very  nearly  the  same.'' 

This  eruption  appears  to  have  been  similar  to  that  of  1855  in 
its  jet  or  fountain  of  lavas  at  the  creat  outbreak.  The  first  out- 
break at  the  summit  shows  that  the  column  of  lavas  of  Mauna 
Loa  had  the  height  of  about  13,000  feet,  or  9500  above  the  level 
of  the  bottom  of  the  crater  of  Kilauea.  The  second  outbreak 
at  a  height  of  6500  feet,  was  therefore  6500  feet  below  the  first; 
and  it  proves  that  a  column  of  6500  feet  of  heavy  liquid  lavas 
was  acting  by  its  pressure  in  producing  the  fountain  of  lavas 
described.  Like  all  the  preceding  eruptions  of  the  grand  old 
mountain,  there  were  no  great  shakings  or  subterranean  sounds, 
so  common  in  the  more  blustering  action  of  little  Vesuvius. 
There  is  rock  material  enough  in  Mauna  Loa  to  make  one  hund^ 
red  and  ttoerUy-five  Vesuviuses.  J.  D.  D. 
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SCIENTIFIC     INTELLIGENCE. 

I.     PHYSICS   AND    OHEMISTRT. 

1,  Researches  on  the  Thermic  action  of  the  Solar  Spectrum. — ^M^i^leb 
has  communicated  an  interesting  memoir  upon  the  subject  of  the  thermic 
action  of  the  solar  spectrum,  a  subject  which  has  hitherto  attracted  com- 
paratively little  attention.  In  his  introduction,  the  author  in  the  first 
place,  briefly  reviews  the  experiments  of  Melloni,  who  confined  his  atten- 
tion almost  exclusively,  to  the  determination  of  the  position  of  the  maxi- 
mum temperature  in  the  spectrum.  Experimenting  with  a  prism  of 
rock  salt,  Melloni  found  the  maximum  of  heat  in  a  position  which  lies 
about  as  far  outside  the  red  limit  of  the  spectrum  as  the  place  of  passage 
from  the  creen  to  the  blue  is  distant  from  the  red  end.  The  Italian  phys- 
icbt  gave  however  no  numerical  data  from  which  the  thermic  carve  in  the 
spectrum  could  be  deduced.  Melloni  also,  who  had  preriously  adopted 
the  opposite  view,  afterward  maintained  the  perfect  identity  of  rays  of 
light  and  heat  of  the  same  degree  of  refrangibility;  This  last  view  as  to 
the  identity,  was  also  adopted  oy  Masson  ami  Jamin,  who  found  that  all 
the  rays  of  heat  which  lie  within  the  visible  spectrum  are  equally  well 
transmitted  by  rock  salt,  rock  crystal,  alum,  glass,  etc*  That  consequentlv 
the  unequal  transcalency  of  these  substances  is  only  occasioned  by  their 
unequal  capacity  of  absolving  the  rays  of  heat  which  are  less  refrangible 
than  the  red.  They  have  not  however,  published  the  details  of  their 
experiments. 

The  merit  of  first  communicating  measurements  of  the  temperature  at 
difierent  points  of  the  spectrum,  obtained  by  means  of  the  thermoelectric 
battery  belongs  to  Franz.  He  found  that  in  a  spectrum  whioh  is  pure 
enough  to  exhibit  Fraunhofer's  lines,  the  thermic  efiects  are  so  slight  that 
measurements  are  out  of  the  question.  As  Franz'  numerical  data  were 
obtained  by  means  of  a  flint  glass  prism,  which  absorbs  a  considerable 
number  of  dark  rays  of  heat,  the  curve  of  intensity,  constructed  upon  hie 
numbers,  does  not  correspond  to  the  distribution  in  a  complete  beat 
spectrum.  This  can  only  be  obtained  by  means  of  a  prism  of  rock  salt. 
The  instruments  employed  by  MUller,  consisted  of  a  thermo-electric  pile 
of  40*  pairs  of  bismuth  and  antimony,  of  a  multiplier  of  3700*  windings, 
and  of  a  linear  thermo-electric  pile  of  15*  pairs.  The  sun's  rays  with 
which  he  experimented,  were  introduced  into  a  dark  room,  by  means  of  a 
Silbermann's  heliostat 

Before  undertaking  experiments  on  the  distribution  of  heat  in  the  spec- 
trum, the  author  endeavored  to  attiun  his  object  by  investigating  the 
absorbing  action  of  colored  liquids  upon  the  rays  of  heat.  This  method 
requires  us  to  assume  the  identity  of  rays  of  light  and  heat  of  the  same 
degree  of  refrangibility.  The  liquids  emjdoyed  were  enclosed  between 
parallel  glass  plates,  and  optically  analysed  by  means  of  a  prism.  Thej 
consisted  of  pupe  water,  a  solution  of  coehineal,  a  solution  of  bichromate 
of  potash,  a  solution  of  chlorid  of  copper  and  a  solution  of  ammonia 
solphate  of  coi^>er. 
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Bj  directly  comparing  the  qnaDtHy  of  heat  tnanmitted  throngli  these 
liquids,  with  the  character  of  the  light  also  transmitted,  the  author  found 
(hat  the  heating  power  of  the  less  refrangible  rays  of  the  solar  spectrum, 
namely  of  the  red,  orange  and  yellow  rays,  is  much  greater  than  that  of 
the  green,  blue,  indigo  and  violet 

After  some  preliminary  experiments  with  a  glass  prism,  the  author  pro- 
ceeded to  use  a  prism  of  rock  salt,  with  the  linear  thermo-electric  battery. 
From  the  numerical  data  obtained,  he  constructed  the  curves  of  theitnie 
intensity  in  prisms  of  crown-glass,  and  of  rock  salt  This  curve  shows 
that  the  dark  rays  of  heat  in  the  spectnun,  beyond  the  red,  occupy,  ia 
the  case  of  crown-glass,  a  space  which  is  almost  as  long  as  the  entire 
▼bible  spectrum,  and  this  result  eorreeax)nds  nearly  with  those  of  Franz. 
In  the  spectrum  obtained  by  means  of  a  prism  of  rock  salt,  the  thermic 
maximum  lies  still  farther  outside  of  the  red,  than  in  the  case  of  the 
spectrum  with  the  glass  prism,  and  the  actual  distance  corresponds  with 
the  measurements  of  Melloni  above  mentioned.  The  dark  thermic  pro^ 
longation  of  the  spectrum  is,  according  to  these  experiments  not  greater 
for  rock  salt  than  for  glass. 

•  The  above  experiments  show  that  the  dark  rays  of  heat  which  are  con- 
tained in  the  solar  spectrum,  extend  far  beyond  the  red  limit  of  the  visible 
rays,  and  that  for  a  crown-glass  spectrum,  Fraunhofer's  line  B  lies  about 
in  the  middle  between  the  violet  end  of  the  spectrum  and  the  extreme 
dark  rays  of  heat  And  since  the  index  of  retraction  of  crown-glass  for 
the  line  H  is  abovt  1*546  and  for  B  abovt  1-626,  it  follows  that  the  index 
of  refraction  of  the  extreme  daik  rays  of  heat  in  the  solar  ^>ectrnm,  is 
about  1-506. 

The  results  of  the  auihor^s  experiments,  as  we  shall  see  farther  on,  do 
not  agree  with  Cauchy^s  formula  for  dispersion,  which  is  intended  to  ex- 
press the  relation  between  the  wave  length  and  the  index  of  refraction. 
This  relation  the  author  endeavors  to  express  by  an  empirical  formula 
of  the  form 

to=:a-|-&«+ce*     ....     (1.) 
in  which  w  represents  the  wave  length,  e  the  index  of  refraction,  and  a, 
b  and  €  constants  determined  by  experiment    This  formula  gives  for  the 
wave  length  of  the  extreme  rays  of  heat  in  the  solar  spectrum  and  for 
an  index  of  refraction  of  1*606,  the  value 

tt^=:  0-001770^. 
Tlie  same  result  very  nearly  is  obtained  by  a  graphical  construction, 
which  gives 

tt^  =  00019™™. 
The  author  takes  the  mean  of  these  two  determinations,  namely, 

w=  0-00188™™, 
as  the  wave  length  of  the  extreme  dark  rays. 

The  wave  length  of  the  extr^ne  fluorescent  rays  in  the  sun's  light  i% 
•ecording  to  Esselbach's  experiments,  0*0003. 

The  wave  length  0*0006,  corresponding  to  Fraunhofor's  line  D  in  the 
orange,  is  the  next  lower  octave  of  these  most  refrangible  rays. 

The  second  lower  octave  with  a  wave  length  0*0012  falls  in  the  middle 
of  the  dark  rays  of  heat  of  the  solar  spectrum* 

aBCOND  SBRIBS,  Vou  XXYII,  No.  81.-1IAY,  ISM. 
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The  third  lower  octave  with  a  wave  length  0*0024  falls  outiide  of  the 
limit  of  least  refnmgibility. 

In  all  therefore  the  solar  speotrum  embraces  somewhat  more  than  two 
and  a  half  octaves. 

In  conclusion,  the  author  investigated  the  distribution  of  heat  in  the 
diffraction  spectrum,  the  apparatus  employed  being  a  ruled  surface  of 
smoked  glass  (Eustgitter),  similar  to  that  employed  by  Eisenlohr,  and  a 
linear  thermo-electric  battery  of  fifteen  pairs,  but  found  the  thermic  effects 
so  small  that  he  was  obliged  to  abandon  the  hope  of  obtaining  reliable 
results  in  this  manner,  fle  however  deduces  the  curve  of  distribution  of 
the  heat  in  the  diffraction  spectrum  from  that  of  the  refraction  spectrum. 
From  this  curve,  it  appears  that  in  the  diffraction  spectrum  the  dark  rays 
of  heat  occupy  a  space  which  is  about  three  and  a  naif  times  as  broad  as 
the  whole  visible  spectrum. 

In  a  second  memoir,  the  author  returns  to  the  subject  of  the  disame- 
ment  of  his  experiments  with  Cauchy's  formula  for  dispersion  above 
alluded  to.  If  n  represents  the  index  of  refraction  for  a  particular  ray, 
I  the  corresponding  wave  length,  Cauchy's  formula  for  dispersion  is 

neglecting  the  higher  powers  of  y. 

If  we  substitute  in  this  equation  the  values  i=:  0*000396  for  the  liii« 
H,  and  n=  1*646  for  crown-glass,  we  have 

0-41889  =  a+c. 6876900,  (2.) 

If  we  substitute  the  value  1=0*00069  for  the  line  B  and  n=  1*546  we 
have 

0*42948  =  a  4-6.2100400.  (8^ 

By  combining  these  two  equations  we  find 

a  =0*48486 

<:=- 0*0000000028477, 

and  Bubstitnting  these  values  in  equation  (1.)  we  have 

1       ^.«.«-     0*0000000023477 
-  =  0*43486 j-^ .  (4.) 

This  is  Cauehy's  formula  for  the  special  case  that  n  represents  the  index 
of  refraction  for  crown-glass,  and  1  the  corresponding  wave  length  in  the 
air.    For  1  =  oo  we  have 

---  =  0*43436  orn=  1*616, 

and  this  is  the  least  value  of  the  index  of  refraction  which  is  possible  ao- 
eording  to  Oauchy's  formula.  Hence  it  appears  that  according  to  Cauchy's 
formula  when  the  index  of  refraction  diminishes  from  1*646  to  1*626,  ths 
wave  length  diminishes  from  0-000396°>™  to  0'00069^>° ;  when  however 
the  index  diminishes  from  1*626  to  1*617  the  corresponding  wave  length 
ought,  according  to  the  formula,  to  increase  from  0*00069  to  infinity,  a 
result  which  to  say  the  least  is  extremely  improbable. 
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For  all  Tftlaes  Uss^  than  1*517  and  therefore  for  1*506,  equation  (4.) 
gires  imasnnuTj  values  for  K  But  by  taking  into  consideration  the  influ- 
ence which  the  ponderable  particles  exert  upon  the  atoms  of  the  ether 
which  was  neglected  by  Cauchj,  Redtenbacher  develops  the  formula 

i=«  +  6i»+^4....  (5.) 

This  formula  agrees  with  observation  very  well  within  the  limits  of 
the  visible  spectrum.  When  applied  to  Mailer's  index  of  refraction  1*506 
for  the  extreme  heat  rajs  it  gives  for  the  corresponding  wave  length  A.  the 
value  0-00481'^,  which  is  more  than  twice  as  great  as  that  above  deter- 
mined l^  the  author.  M&ller  remarks  that  this  difference  is  not  surpris- 
ing when  we  consider  how  uncertain  is  the  application  of  empirical  for- 
mulas far  beyond  the  limits  for  which  their  coefficients  are  determinedr 
In  any  event  the  value  X=0'0048°>>°  is  much  nearer  the  truth  than  thai 
deduced  from  the  purely  empirical  formula.  If  we  adopt  this  determin- 
ation, 0*0048°^  for  the  wave  length  of  the  extreme  dark  rays  of  heat, 
we  find  that  the  entire  solar  spectrum  embraces  four  comprete  octaves,  of 
which  not  quite  one  is  made  up  of  the  visible  spectrum. — Pogg.  Ann^ 
cv,  387,  543.  w.  o. 

2.  On  the  Preparation  ijf  Chromate  of  Zeady  for  uh  in  EUmentary 
Analyses;  by  Dr.  H.  Vohl,  (Liebig's  Annalen,  April  1858,  p.  127,  cited 
from  Gbem.  Gazette,  No.  380,  p.  310^. — ^The  employment  of  chromate  of 
lead  in  elementary  analyses,  in  whico  it  has  many  advantages  over  per- 
oxyd  of  copper,  is  considerably  limited,  partly  by  its  cost,  and  partly  by 
its  troublesome  preparation ;  moreover,  it  could  not  hitherto  be  restored 
to  its  original  condition  like  oxyd  of  copper  which  has  been  used,  so  that 
after  it  has  served  twice  or  at  the  utmost  three  times,  it  has  become  conip 
pletely  useless.  The  behavior  of  the  nitrates  to  oxyd  of  chromium  at  a 
red  heat,  led  the  author  to  examine  into  the  action  of  nitrate  of  lead 
upon  the  oxyd  of  chromium.  He  mixed  to|;ether  one  equivalent  of  each 
substance  in  fine  powder,  and  heated  the  mixture  in  a  porcelain  crucible 
over  the  spirit-Uunp.  A  considerable  reaction  very  soon  took  place.  The 
mass  cak^  toffether,  and  a  great  quantity  of  nitrous  acid  was  evolved. 
When  the  evolution  of  gas  had  ceased  and  the  mass  was  more  strongly 
heated,  it  fused,  and  on  cooling  furnished  a  radiately  crystalline  body  of  a 
dark  reddish-brown  color,  whioi,  when  triturated,  gave  a  brownish-yellow 
powder,  and  proved  to  be  pure  chromate  of  lead.  When  this  salt  is  em- 
ploved  in  elementary  analyses,  it  is  principally  only  the  chromic  acid  that  ' 
IS  deprived  of  its  oxygen ;  and  used  chromate  of  lead  may  be  again  con- 
verted into  the  pure  uAt  by  moistening  it  with  nitric  acid  and  afterwards 
calcining  it 

3.  On  the  Soluhiliiy  of  Sulphate  of  Stroniia  in  Nitric  Add^  Muriatic 
Acid,  and  Acetic  Acid  ;  by  R.  Fresbnius,  (Liebig's  Annalen,  May,  1858, 
p.  220,  cited  from  Chem.  Gazette,  No.  381,  p,  338).^According  to  die 
author's  previous  experiments,  I  part  of  sulphate  of  strontia  dissolves  in 
11,000  to  12,000  parts  of  water  containing  a  little  muriatic  and  sulphu- 
ric acid,  that  is,  in  a  fluid  such  as  is  obtained  when  chlorid  of  strontium 
is  dissolved  in  water  and  the  strontia  is  precipitated  by  an  excess  of 
suljphuric  acid.  Sulphate  of  strontia  is,  however,  une^ally  soluble  in 
fluids  containing  a  somewhat  larger  amount  of  nitrio  acid,  muriatic  acid, 
and  even  acetic  acid.    This  must  be  taken  into  consideration  in  analyses^ 
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a.  Pur»  freshly  prei^kaAed  sulphate  of  stronliA  was  digestod  ift  the 
cold  for  two  dajs  wilh  dilute  sulphnrio  acid  of  spea  grav.  4*8.  150  graim 
of  tbe  filtrate  h£t  0*3451  gram,  so  that  I  part  diasolYed  4S5  parts.  In  a 
second  experimeiit  the  proportioa  was  1 :  429.    The  avera^  is  1 :  432. 

b.  Another  portion  of  sulphate  of  strontia  was  digested  in  the  cold  for 
two  dajs  with  dilute  muriatic  acid  of  spec.  grav.  8*5.  100  ^raros  left 
Q*2U5,  and  another  100  grams  0*2104  gk^m.  The  average  solubility  of 
quiphate  of  strontia  in  muriatic  acid  of  the  above  strength  is  therefore 
expressed  by  the  proportion  1 :  474. 

c.  A  third  portion  was  digested  in  the  cold  for  two  days  with  pure  di- 
lute acetic  acid  containing  15*6  per  cent  of  hydrated  acetic  acid.  100 
grams  of  the  filtrate  left  00126  and  0*0129  gram.  This  gives  the  aver- 
age 1 :  7843. 

4.  Ammoniaeal  Solution  of  Protoxyd  of  Nickel^  a  rmana  of  distin^ 
guishing  Silk  and  Cotton;  by  Professor  Schlossberobr,  TJ.  f.  pr.  Chem., 
Ixxiii,  p.  369,  cited  from  Chem.  Gazette,  No.  388,  p.  372).— The  violtt- 
blue  solution  of  freshly  precipitated  hydrate  of  protoxyd  of  nickel  exerts 
an  extremely  remarkable  action  upon  silk.  If  silk  threads  be  brought  in 
contact  wi^  a  drop  of  this  solution  under  the  microscope,  pecuTiar  ver- 
micular movements  are  observed  in  it,  and  at  the  same  time  they  swell 
up  considerably  and  acquire  a  yellow  color.  Soon  afterwards  the  outlines 
become  pale,  in  part  (with  raw  silk)  accompanied  by  considerable  infla- 
tions or  ruptures  of  the  external  envelopes  of  the  fibres,  and  finally  com- 
plete solution  takes  place.  If  silk  be  thoroughly  kneaded  up  in  a  test- 
class  by  means  of  a  dass  rod  with  the  blue  solution  of  nickel,  it  sooq 
becomes  of  a  brownish  yellow  color,  resembling  that  of  hydrated  oxyd  of 
iron ;  it  then  becomes  slippery  and  gelatinous,  and  at  last  flimishes  a 
brownish  yellow  solution. 

If  the  silk  fibres  be  washed  with  water  in  the  first  stage  of  their  alter* 
ation  by  the  author's  new  reagent,  all  farther  action  ceases ;  in  later 
stages  of  change,  they  are  also  fixed  by  washing;  The  same  thing  is 
effected  by  a  drop  of  weak  acid,  by  the  addition  of  which  the  fibre  also 
loses  somewhat  in  vohmie,  and  becomes  colorless. 

Solutions  of  alkaline  salts  do  not  precipitate  the  solution  of  silk,  nor 
do  solutions  of  su^ar  and  gum.  It  is  remarkable  that  a  solution  of 
CI  NH*  restores  the  original  vioIet-blue  color  to  the  brownish  yellow 
solution  of  silk  in  NrONH*,  without  separating  anything.  Tho  sohttion 
of  silk  and  nickel  is  abundantly  precipitated  by  acids,  and  this  precipi- 
tate (in  colorless  fiakes  of  the  aspect  of  hydrate  of  alumina)  is  permanent, 
when  the  acids  are  not  too  strong.    Tbe  fluid  exhibits  a  greenish  color. 

Cellulose  (cotton)  is  not  at  all  altered,  even  by  immeision  for  several 
days  in  the  solution  of  NiONH^  ;  after  lying  in  it  for  three  days,  tha 
fibres  of  cotton  still  presented  their  original  form  under  the  microscope, 
and  there  was  no  trace  either  of  swelling  or  coloration.  Potato-starch 
also  did  not  swell  up  in  it ;  innline  was  gradually  dissolved. 

No  analogous  action  has  yet  been  pwSuced  upon  silk  by  means  of  so- 
lutions of  C^,  ZnO,  and  Al^O»  in  NH^  In  the  coloration,  swelling, 
and  solution  of  silk  by  NiO,  it  is  essentially  a  matter  of  indifference 
whether  the  siilk  employed  be  raw  silk,  or  silk  deprived  of  its  dressing 
by  boiling. 
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6.  The  IHieovmy  of  the  C<mpotiti<m  if  Water,  (Athen.,  No.  1635, 
Feb.  26,  1859). — ^Mr.  Bennett,  of  the  British  Museum,  has  addressed  a 
letter  to  Sir  Beajamin  Brodie,  Bart,  which  contains  indisputable  evidence 
in  favor  of  Cavendishes  claim  to  the  discovery  of  the  composition  of  water. 
The  evidence  was  discovered  by  the  late  Robert  Brown,  Esq.,  and  is  not 
derived  from  any  unpublished  document,  but  forms  part  of  a  section  of 
Oe  Luc's  ^  Id^ee  su^  la  M6t6orologie,'  which,  although  specially  entitled 
*^  AnecdoUi  rtiaiivea  h  la  dkouvwUB  de  VEau  9ou9  la  forme  d^AiVj  ap* 
pears  entir^y  to  have  escaped  the  notice  of  those  who  have  advocated 
Gafendish's  claims.  It  is  the  more  conclusive  as  coming  from  De  Luo, 
the  "  ami  jr^,"  as  be  justly  terms  himself,  of  Watt,  and  who,  in  relation 
to  this  question,  bdieved  himself  ^  k  port^e  d'en  connoltre  toutes  les  cir- 
eonstanoes." 

The  testimony  of  DeLuc  is  aa  follows : — **•  Vers  la  fin  de  Fannie  1782, 
j'allai  k  Birmingham,  oi  le  Dr.  Priestley  s'^toit  6tabli  depuis  quelquea 
ann^ea.  II  me  communiqua  alors  qne,  M.  Cavendish,  d'apres  uae  r6marque 
de  M.  Warltiaey  qui  avoit  tomours  trouv6  de  Peau  dans  les  vases  ou  il 
avoit  br(rl6  un  melange  de  fair  injlammable  et  d'air  atmotphiriqutj 
s'^toit  appliqu6  k  d^oouvrit  la  souree  de  cette  eau,  et  qu'il  avoit  trouv6 
qu'un  melange  d^air  inflammable  et  d'air  dipklogietifue  en  proportion 
convenable,  itant  alluin^  par  T^tineelle  ^lectrique,  se  converti8s<»t  tout 
entier  en  eau, — Je  fus  frapp^  au  plus  haut  degr^  de  cette  d^couverte.'^ — 
Jd^  iur  la  MiUorohgie,  Tome  2,  1787,  pp.  20e-7. 

The  italics  and  inverted  commas  are  De  Luc's  own. 

In  this  communieation,  made  by  Cavendish  to  Priestley,  the  theory  of 
the  composition  of  water  is  clearly  indicated.  The  two  gases — ^known  to 
have  been  hydrogen  and  ozygen^ — were  mixed  together  in  due  proporii4m, 
and  by  means  of  the  electric  spark  were  entirely  converted  into  water. 
Referring  to  one  of  Cavendish's  experiibents,  as  recqrded  in  his  Journal, 
Lord  Jeifrey,  the  most  candid  and  judicious  of  Watt's  advocates,  has 
said,  ^  If  he  (Cavendish)  had  even  stated  in  the  detail  of  it  that  the  airs 
were  cenvertM,  or  ehemged,  or  turned  into  water  it  would  probably  have 
been  enough  to  have  secured  to  him  the  credit  of  this  discovery  as  well 
as  lo  have  given  tbo  scientific  world  the  benefit  of  it  in  the  event  of  his 
death  before  he  could  prevail  on  his  modesty  to  claim  it  in  public^ — 
Edinburgh  Review,  vol.  87,  p^  125. 

The  evidence  whielt  this  distinguished  critic  and  judge  regarded  as  suf- 
ficenl  to  establish  Cavendish's  claim  is  now  aflbrded,  not  by  a  note  in  his 
private  journal,  but  by  the  testimony  of  the  zealous  friend  of  Watt,  who 
states  that  it  was  communicated  to  Priestley  towards  the  end  of  1782, 
that  is  to  say,  several  months  before  Watt  drew  his  own  eondnsions  f)-onK 
Priestley's  bungling  repetition  of  Cavendish's  experiments.  It  was,. 
moreover,  published  lo  the  world  and  sufiered  to  remain  uncontradicted 
while  all  the  parties  were  alive  and  in  frequent  intercourse- with  the  author 
and  with  each  other. 

it  i»  a  remarkable  fact  that  notwiUistanding  all  the  reseavehes  made 
on  many  occasions  during  the  past  half-century  on  the  claim  to  the  dis- 
covery of  the  compesition  of  water,  and  even  within  the  past  year  by 
eminettt  Mwzntf ,  the  evidence  published  by  DeLuc,  in  1787, remained 
undiscovered,  with  an  exception,  that  being,  as  above  mentioned,  the  late 
B(A«ri  Brown,  Eiq.,  «nd  this  is  the  ioaaM  femaikable  when  we  rtmember 
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that  De  Lac^s  chapter,  alread  j  referred  to,  ia  especiaUy  derotad  to  aneo* 
dotes  on  the  subject  in  qnestion. 

[We  happen  to  know  that  this  knowledge  had  Ions;  been  in  Mr.  BfownV 
poesession,  at  least  for  the  last  nine  or  te^  years  of  nis  life,  during  which 
the  water-controversy  has  been  so  rife,  if  not  from  the  time  when  be  fur* 
nished  Cavendish's  biographer  with  incidental  information ;  also  tbal  he 
regarded  it  as  decisive  of  the  controversy.  So  remarkable  a  retinenoe  in 
such  a  case  is  probably  unparalleled,  but  is  perfectly  diaracteristic.  It  u 
to  be  hoped  that  Mr.  i3rown  has  left  some  record  or  indication  to  sboir 
how  he  reconciled  De  Luc's  statement,  in  1787,  of  what  occurred  in  17M 
with  his  (De  Luc's)  letters  to  Watt  in  1788-4,  now  published  in  the 
Watt  correspondence.  The*  only  apparent  solution  of  this  new  enigsnir 
consistent  with  the  idea  of  De  Luc's  truthfulness,  is  that  he  had  at  the 
time  misunderstood  Priestley's  verbal  communicadon,  but  had  been  aAer* 
wards  corrected  by  Priestley.  That  the  name  of  ^  Cavendish  ^  is  not  » 
lapsu$  for  that  of  Watt  is  pretty  certain.  So,  De  Luc's  statement,  pi^ 
lished  in  1787, — at  a  time  when  Watt  and  Cavendish  were  in  persoiMiik 
communication — may  be  retarded  as  his  own  reversal  of  the  viewa  be 
had  expressed  in  his  correspondence  with  Watt,  and  even  as  an  indicsElKii 
of  the  understanding  of  the  parties  at  the  time.  And  it  is  singular  &«t 
its  republication  now  should  close  the  long  controversy  which  foUowecl 
the  resuscitation  of  this  correspondence  by  Arago. — Eds.] 

6.  On  the  Electric  Conducdng-Power  qf  the  Metali ;  by  Anouvrvs 
Matthiessbn,  Ph.D.,  (L.  K  and  D.  Phil.  Mag.,  vol.  xvi,  p.  219).— The 
following  values  for  the  conducting  power  of  the  metals  were  determined 
in  the  Physical  Laboratory  at  Heidelberg,  under  the  direction  of  Professor 
Kirchhoff,  by  the  same  method  as  is  described  in  the  "  PhilosophioiJ 

Magazme,"  Feb.  1 857.  Coodocdnt  Power  mt  Temp.  i.  Cratignd*  dtgme^ 

Silver, 100  0 

Copper,  No.  8, 77-43  18-8 

Copper,  No.  2, 7206  22-6 

Gold,   661»  21-8 

Sodium, 87-4a  21-7 

Aluminium, 88*70  19*0 

Copper,  No.  1, 8008  24-2 

Zinc, 27-89  170 

Magnesium, 25*47  17*0 

Calcium, 2214  10*8 

Cadmium, 22*10  18*8 

Potassium, 20*85  20*4 

Lithium, 19*00  20*0 

Iron, r 14*44  20*4 

Palladium, 12*64  17*2 

Tin, 11*45  21*0 

Platinum, 10*58  20*7 

Lead, 7*77  17*8 

Argentine, 7*67  18*7 

Strontium, 6*71  20*0 

Antimony, 4*29  18*7 

.  Mercury, 1*68  22*8 

Bismuth, 1-19  •     18*8 
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0-519  22-0 


•    Alloy  of  Bismuth  82  parU, )  Q.gg^  24«o 

AntimoDy  1  part, f 

Alloy  of  BiBmuth  12  parts, 

Tin  1  part, T 

Alloy  of  Antimony  2  parts,  Zinc  1  part,  . .     0*413  25*0 

Graphite,  No.  1, 0«0693  220 

Graphite,  No.  2, 00436  22-0 

Gas-coke, 00386  26-0 

Graphite,  No.  3, 000395  22-0 

Hansen's  Battery-coke, 0-00246  '26-2 

Tellurium, 0-000777  10-6 

Red  Phosphorus,. .  • 0-00000123  24-0 

All  the^metals  were  the  same  as  those  used  for  my  thermo-electric  ez- 
perimentB,  with  the  exception  of  cadmium,  which  was  purified  hy  my 
friend  Mr.  B.  Jegel. 

The  alloys  of  bismuth-antimony,  bismuth- tin,  antimony  and  zinc  were 
determined  in  order  to  ascertain,  whether,  as  they  ^ve,  wi^h  other  metals, 
such  strong  thermo-electric  currents,  they  miffht  be  more  advantaffeously 
employed  for  thermo-electric  batteries  than  those  constructed  of  bismuth 
and  antimony. 

Coppers  No.  1,  2,  3  were  wires  of  commerce.  No.  1  contained  small 
quantities  of  lead,  tin,  zinc,  and  nickel.  The  low  conducting  power  of 
No.  1  is  owing,  as  Prof.  Bunsen  thinks,  to  a  small  quantity  of  subozyd 
being  dissolved  up  in  it 

Graphite  No.  1  is  the  so-called  pure  Ceylon ;  No.  3  purified  German, 
and  No.  2  a  mixture  of  both.  The  specimens  were  purified  by  Brodie's 
patent  and  precised  by  Mr.  Cartmell,  to  whom  I  am  indebted  for  the  above. 
The  conducting  power  for  gas-coke,  graphite,  and  Bunsen's  battery- 
coke  increases  by  heat  from  0°  to  140°  C;  it  increases  for  each  degree 
0*00245,  i.  e.  at  0°  C.  the  conducting  power  =100,  and  between  the 
common  temperature  and  a  light  red  heat  about  1 2  per  cent.  The  fol- 
lowing metals  were  chemically  pure : — Silver,  gold,  zinc,  cadmium,  tin, 
lead,  antimony,  quicksilver,  bismuth,  tellurium.  Those  pressed  were 
sodium,  zinc,  magnesium,  calcium,  cadmium,  potassium,  tin,  lead,  stron- 
tium, antimony,  bmmuth,  tellurium,  and  the  alloys  of  bismuth-antimony 
and  bismuth-tin.  The  way  in  which  these  wires  were  made  is  described 
in  the  "  Philoeophical  Magazine"  for  February,  1857. 

n.    MINERALOGY    AND    GEOLOGY. 

1.  Note  on  RammeUherg^M  remits  vfith  regard  to  the  Composition  of 
the  Titanic  Iron  Ores ;  by  James  D.  Dana. — ^In  this  volume,  at  page 
127,  an  abstract  is  given  of  the  important  researches  of  Pro£  Ramroeb* 
berg  on  the  titanic  iron  ores.  One  of  the  conclusions  to  which  he  arrives 
is,  that  they  are  compounds  in  dififerent  proportions  of  titanate  of  prot- 
oxyd  of  iron  (FeO,  TiO^)  vrith  Fe^O^,  in  which  part  of  the  FeO  is  often 
replaced  by  magnesia  (MgO).  The  proportions  of  the  two  members  in 
different  varieties  are  mentioned,  but  the  numbers  given  are  in  general 
only  ^proximate  results  from  the  analyses. 

The  great  dominant  fiact  in  the  titanic  irons  is  their  isomorphism  with 
hematite,  Fe^O',  and  if  we  adopt  Laurent's  view  of  the  constitution  of 
such  compounds,  instead  of  looking  for  a  titanate  and  sesquiozyd  corn- 
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bined,  all  the  twelve  varieties,  with  two  or  three  exoeptions,  come  very 
closely  under  the  general  formula  M^O^, — ^M  standing  for  all  the  metals 
(iron,  titanium,  manganese  and  magnesium)  present  The  following  table 
shows  that  the  coincidence  for  the  varieties  analyzed  is  quite  remarkable 
— ^all  but  three  or  four  giving  almost  exactly  the  ratio  1 : 1'5=:2 : 3. 

M          a          Ratio.  M  O          Ratio. 

Var.  1.  21-77  :  8211=1 :  148  Var.  7.  20-62:  H080=l :  1-60 

"     2.  22-71  :  54-64=1 : 1-62  "  8.  2029 :  80-62=1 : 1-51 

«     8.  20  67:8166=1:1-60  «  9.  20*14:80-29=1:1-60 

"     4.  2009  :  82-1 1=1  : 1  -60  «  10.  20*07 :  80-14=1 : 1-60 

•'     6.  20-68: 81-48=1: 1-68  «  11.  20  28 :  8044-=! :  1*60 

«     6A.  21-17:81-67=1:1-60  •*  12.  20-18 :  80-22=1 :  1*60 

"     6B.  20-62  :  81-64=1 : 1-64 

The  formula  M^O^  appears  to  express  the  true  nature  of  the  compound. 

2.  Kaha-Deheczin  Meteorite. --On  the  16th  of  April,  1867,  at  10*» 
p.  M.,  a  meteorite  fell  near  Kaba  in  the  vicinity  of  Delreczin  in  Hungary, 
and  is  now  in  a  public  Cabinet  at  that  place.  It  is  named  the  Kaba- 
Delreczin  meteorite.  Its  weight  before  being  broken  was  7  pounds ;  bnt 
is  now  reduced  to  6^  pounds.    It  has  not  been  analyzed. 

3.  Ohaha  Meteorite, — On  the  10th  of  October,  1857,  some  time  after 
midnight  there  was  a  fall  of  a  meteorite  in  the  commune  of  Ohaba,  east 
of  Oarlsburg.  It  is  pyramidal  in  form,  14^  inches  in  height,  and  weighs 
29  pounds.  Specific  gravity  according  to  Dr.  Grailich,  3*1103.  It  con- 
tains, according  to  Dr.  Birkeisen : 

Insoluble  silicate  (oUvine), 44*88 

Soluble  silicate  (au^te  and  a  feldspar),      •        •        •        •  18*27 

Nickeliferous  iron  (Fe  21-40,511*80),    .        -        -        -^       -  28*70 

Sulphuret  of  iron,  -       -       -       -       -     .•       -  18-14 

100*00 
The  specimen  is  in  the  Hof.  Mineral  Cabinet  of  Vienna. 

4.  Geological  JSxploraticns  in  KanMos  Territory;  by  F.  B.  Mkbk  and 
P.  V.  Haydbn,  (Proc.  Acad.  Nat.  Sci.  Philad.,  Jan.  1869).-*-This  paper 
gives  the  results  of  the  most  extensive  explorations  of  Uie  Kansas  rocka 
that  have  yet  been  made.  They  were  undertaken  last  summer  by  Mesan. 
Meek  and  Hayden,  and  were  carried  forward  with  their  well-known  care 
and  ability.  The  paper  includes  details  respecting  the  Permian  and  Carbon- 
iferous rocks,  their  order  of  succession  and  characteristio  fossils,  and  doses 
with  descriptions  of  a  considerable  number  of  species.  We  cite  a  few  pages 
giving  a  general  section  of  the  series,  with  their  remarks  upon  the  strata. 

^  As  our  examinations  along  the  Kansas  and  Smoky  Hill  rivers  above 
this  point  were  made  in  more  detail,  where  the  outcrops  were  more  fre- 
quent and  continuous,  we  have,  as  we  beKeve,  been  able  to  trace  out  the 
connections  and  order  of  succession  of  Uie  various  strata  with  considenir 
ble  aoeuracy.  Hence,  we  give  below  a  general  section  of  the  iDcks  in 
this  region,  commencing  with  the  Cretaceous  sandstones  on  the  summits 
of  the  Smoky  Hills,  lat  aS""  30'  N.,  long.  98"^  W.,  and  descending  throu^ 
the  various  intermediate  formations  seen  alon^  the  Smoky  Hill  and  Kansas 
rivers,  to  the  base  of  the  bluff  already  mentioned,  opposite  the  mouth  of 
Big  Blue  river,  on  the  Kansas.  It  is  true,  there  are  a  few  gaps  in  this  sec- 
tion, where  we  were  unable  to  see  the  beds  along  some  of  the  slopes,  but 
as  we  know  the  position  in  the  series,  as  well  as  the  extent  of  these  nips, 
it  will  be  easy  to  determine,  when  a  greater  number  of  exposures  nm?e 
been  examined^  the  nature  of  the  beds  occupying  them. 
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GtMral  section  of  the  Roeht  of  Kaneae  Valley  from  the  Cfretaeeoia  dovm,  to  a»  to 
include  portions  of  the  upper  Coal  meaawres. 

Feet 

1.  Red,  brown,  and  yellowish,  rather  coarse-grained  sandstone,  often  ob- 
liquely laminated,  and  containing  many  ferruginous  concretions;  also,  fossil 
wood  and  many  leaves  of  dicotyledonous  trees,  some  of  which  belong  to  exist- 
ing genera,  and  others  to  genera  peculiar  to  the  Cretaceous  epoch.  Locality^ 
nmanit  of  Smoky  Bills 60 

2.  Whitish,  very  fine  grained  argillaceous  sandstone,  underlaid  by  bluish 
purple  and  ash  colored  clays.    Locality  same  as  preceding. 16 

8.  Long,  gentle  slope,  with  occasional  outcrops  of  ash-colored  red,  blue,  and 
whitish,  more  or  4ess  laminated  clays,  with  thin  beds  of  sandstone.    Locality   ^ 
same  as  preceding ,  and  extending  down  at  places  nearly  or  quite  to  the  bluffs  of 
Smoky  Bill  fiver  ;  thickness  alwut *.  200 

4.  bed  sandstone,  with  some  iMvers  of  hard,  light  gray  calcareous,  do.,  and 
both  containing  ferruginous  concretions.  Locality^  bluffs  Smoky  hill  river,  five 
or  six  miles  above  Grand  Saline  river.    Probably  local,  thickness  seen  about . .     16 

6.  Bluish,  red,  light  yellow,  and  gray  clays,  and  soft  claystones,  with  some* 
times  a  few  thin  layers  of  magnesian  limestone.  In  many  places  these  days 
have  been  traversed  in  every  direction  by  cracks,  into  which  calcareous  and  ar- 
gillaceous matter  have  found  their  way,  and  subsequently  become  consolidated 
80  as  to  form  thin  seams  of  impure  yellowish  limestone,  which  cross  and  inter- 
sect each  other  at  every  angle.  The  red  clays  are  usually  less  distinctly  lam- 
inated, contain  more  arenaceous  matter,  and  often  show  ripple  marks  on  the 
•ur&ces.  Loeality,  bluffs  along  Smoky  Bill  river,  above  the  mouth  of  the 
Orand  Saline. 60 

6.  Light  gray,  ash-colored,  and  red  clays,  sometimes  arenaceous,  and  often 
travereed  by  cracks,  filled  with  calcareous  matter  as  in  the  bed  above, — alter- 
nating with  thin  layers  and  seams  of  gypsum.  Locality,  near  mouth  of  Smoky 
HiU  river. 40 

7.  Rather  compact  amorphous  white  gypsum,  with  near  the  base  dissemi- 
nated crystals,  dark  colored  do.    Locality  same  as  last 4^  to  6 

8.  Alternations  of  ash-colored,  more  or  less  arenaceous  clays,  with  tbin  beds 
and  seams  of  gypsum  above ;  towards  lower  part,  thin  layers  of  claystone,  and 

at  some  pla«»  soft  magnesian  limestone.    Locality  scone  as  last 60 

9.  Rough  conglomerated  mass,  composed  of  fragments  magnesian  limestone 
and  sand^one,  with  sometimes  a  few  quartz  pebbles,  cemented  by  calcareous 
and  arenaceous  matter ;  variable  in  the  thickness  and  probably  local.  Loadity, 
mnUh  side  of  Smoky  Bill  river,  ten  or  twelve  miles  below  Solomon^  s  Fork. .  .seen    18 

10.  Bluish,  light  gray,  and  red  laminated  clays,  with  seams  and  beds  of  yel- 
lowish magnesian  limestone,  containing  Monotis  Baumi,  Myalina  percUtenuata, 
Plewrophwrus?  subcuneatus,  Edmondiai  Calhouni,  Fecten  undet.,  and  Spirigera 
near  S.  stibtilita  ;  also  Nautilus  eccentricus,  Bakevellia  parva,  Leda  sttbsdtula,  ^ 
Axinus  rotundattts,  and  undetermined  species  of  Bellerophon,  Murchisonia,  dtc.  ' 
Locality,  near  Smoky  Bill  river,  on  hi^h  country  south  of  Fort  Riley,  as  well 

as  on  Cottonwood  creek 90 

11.  Light  grayish  and  yellow  magnesian  limestone,  in  layers  and  beds  some- 
times alternating  with  bluish  and  other  colored  clays,  and  containing  Solemya, 
a  Myalina  near  M.  squamoscL,  Fleurophorus  ?  subcuneatus,  Bakevellia  parta, 
Peeten  undt,  and  a  Ewymphalus  near  E.  rugosus ;  also,  a  Spirigera  allied  to 
S.  subtUita,  but  more  gibbous,  Orthinina  wmbraculrmii  O.  Shumardiana,  dbe. 
Locality,  summit  of  the  hills,  near  Fort  Riley  and  above  there;  also  seen  on 
Cottonwood  creek 25  to  86 

12.  Light  grayish  yellow,  rather  granular  magnesian  limestone,  containing 
spines  and  plates  of  Archaocidaris  ;  a  few  fragments  of  small  Crinoid  columns, 
Spirifer  similar  to  S.  lineatus,  but  perhaps  distinct ;  also  same  Spirigera  seen 
in  beds  above,  Orthisina  Shwnardiana,  O.  umbraculum  /  and  Produclus  Cal- 
hounianus.  Forms  distinct  horizon  near  summit  of  hUls  in  vicinity  of  Fort 
Riley,  also  seen  on  Cottonwood  creek 7  to  8 

18.  Soft  argillo-calcareous  beds,  apparently  local    Kansas  Falls 6 
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14.  Light  grftjish  and  yellowish  magDetifin  limestone,  containing  mnnj  con- 
cretions of  flint,  also  tlie  same  Spiriaera  found  in  beds  above,  and  Produetut 
liorwoodi,  P.  Calhounianus,  with  Dtscina  tenuUineata,  and  an  undetermined 
Monoiii,   Fort  Riley  and  bdom;  alto  at  KanMot  Fallt  and  on  Cottonwood  ertek.    S8 

16.  Alteniations/bluiab,  yellowish  and  brown  days,  with  a  few  thin  seams 
of  limestone.  Fort  Rilty,  'JCansoM  FaU»;  alw  hthm  Fort  RiUy,  and  on  Cot- 
iontoood  ereek 96 

16.  Light  yellowish  masneitian  Umeittone,  containing  A^cotdo/  markings,  frag* 
menta  of  small  Orinoid  columns,  P$eten,  AUoritma,  apirigtra,  Orthimna  vm- 
kraeulvmf  0,  Shumardiana,  JHteina  ItmUUnoata,  d:c.  Lower  quarry  at  FoH 
RiUy,  and  at  otf^  placet  abwfe  and  below  Fort  R.,  ae  well  ae  on  CoUonwood 
ereeh,   * ^ » • 4  to 

17.  Alternations  of  blue,  red,  and  light  ffray  ciars,  with  sometimes  thin 
layers  and  seams  of  inagnesian  limestone.    Fort  RiUy iS 

18.  Liffht  gray  and  whitish  magnesian  limestone  containing  Spirigera^  Orthi- 
iina  umbraeulumf  0,  Bhumarduma,  Produetue  CalKouniamu,  Acanthoe/adia 
Amerieanai  and  undt  «p.  CyatkocrinuM,  Lower  part  containinp^  many  concre- 
tions of  flint    Fort  Riley  and  on  Cottonwood  creek.     Whole  thickness  about. .     40 

19.  Brown,  green,  and  very  light  gray  clays,  alternating;  contains  near  the 
upper  part  fragments  of  Orinoid  columns,  8ynoeladia  hieerialis,  epirigera.  Pro- 
ductue  Iforwoodl,  Choneten  m»cronata,  Orthimna  Shmnardiana,  Orthieina  wn* 
braeulum,  Ac^  with  teeth  of  Petalodut  AlleykanienH^    Fort  Riley. 14 

80.  Alteniatione  of  rather  thin  layers  l%ht  yellowish  magnesian  limestone* 
and  Tarioos  colored  clays ;  the  lunestone  layers  containing  Monotia,  Synoeladim 
hinrialie^dtc.    Locality  »ame  ae  latt *.....» tS 

21.  Slope,  no  rocks  seen.    Below  Fort  Riley ti 

22.  Whitish,  or  very  light  gray  magnesian  limestone,  rendered  porous  by 
cavities  left  by  the  weathering  out  of  numerous  FitAidina,  This  Is  tlie  highest 
boriaon  at  which  any  remains  of  Fuimtiina  were  met  with.  Some  four  mile$ 
below  Fort  Riley,  along  a  creek  on  the  south  eide  of  the  Kaneat^  and  apparently 
mot  more  than  ten  feet  above  {/.«.•« 2 

28.  Bluiah,  light  gray,  and  brown  days^  with  occasional  layers  of  magnenan 
limestone.  Chonetee  mucronata^  Orthieina  umbraculumf  Monotie,  Fueulina, 
dDC    Ten  milee  below  Fort  Riley 88 

24.  Hard,  very  light  yellowish  gray  magnesian  limestone,  with  FutuHnek^  and 
ipinea  of  Archceoeuktrie,    Forms  a  marked  horiaon  near  tlie  name  locality  ae  laeL      8 

26»  Slope,  with  occasiimal  exposures,  thiq  layers  of  Fwmlina  limestone, 
and  seams  of  gray  limestone  containing  JHyalina,  Monotie,  Peeten,  and  f^ag^ 
m&\tM  of  SynoelaeUa  biiterialie.    Near  eame  locality  a$  latt 88 

26.  Light  ^y  ai^llaoeous  limestone,  showing  on  weathered  auHaces  a 
aomewlmt  laminated  structure ;  contains  large  spines  of  ArchcBoeidarie*  Near 
Ogden  Ferry,  and  Manhattan, .  • • • .   » .       8 

27.  Qray  limestone,  oft^  fhigmentary,  with  much  day  above ;  lower  pert 
hanl,  and  more  or  less  cellular  in  middle.    Locality,  eame  ae  laet ...  8 

28.  Whitish  clays  and  chiystones,  with  a  thin  layer  of  hard  compact  gray 
limestone  near  the  middle.    Locality  emne  ae  laet « 10 

29.  Light  greenisli  indurated  clays.    Same  locality. 8 

80.  Hard,  lieavy  bedded,  white  argillaceous  limestone,  containing  Monotie 
and  Avienla,    Ogden  Ferry,  and  below  there. 8 

81.  Very  thmly  laminated  dark  green  shale.  Three  milee  nearly  east  of  Og^^ 
den  Ferry,  on  McDoweWe  creek;  also  at  Manhattan,  on  the  Kaneae. 1 

82.  Light  ffreenish  and  flenliKnlored  hard  ai^llaceous  limestone,  with  Spirifer 
tmneratue,  Tliis  is  the  highest  faoriaon  at  which  we  found  this  spcciesi  Same 
localitiee. g 

88.  Alternations  of  bluish,  sreen  and  red  more  or  less  calcareous  laminated 
clays,  light  gray  limestones  andf  clay  stones,  with  Peeten,  Monotie,  and  fragmenta 
of  CVtfiorW  columns.    Same  localitiee 80 

84.  Alternations  bluish,  pvrpky  and  ash  colored  calcareous  daya,  passing  al 
{>lacea  into  daystones,  and  containing  in  a  thm  bed  near  the  middle.  Spirifer 
planoconvexa,  Spirigera  eubtilita,  Prodtutue  tplendenrnf  Rhynchonella  uta,  dtc 
Locality  eatne  ae  preceding. ••»••». •••••     18 
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86.  BIu«,  light  gray,  and  grvenish  dajs.  vHh  aoeasional  bardwr  •eaina  aod 
layars  of  claystone  and  limestone.    Borne  locality, ,,,. » ,,.' 81 

8d.  Somewhat  laminated  claystone  of  light  gray  color,  with  more  or  leae  calc 
spar  near  lower  part.    Manhattan. 19 

87.  Alternations  of  dark  gray  and  blue,  soft  decomposing  an^llaceous  lime* 
ttone,  with  dark  laminated  clays,  or  soft  shale,  containing  great  anantities  of 
Futulina  ejflindriea^  F.  eylindriea  Tar.  ^enirieota,  JHmintk  MankattantntUt 
ChiMtcte$,  and  fragments  Crinoids ;  also,  Chonetet  VemeuUiana^  C.  mucronata, 
Productus  nplenden»f  Retzia  Mormann,  Rht/nehonella  Uta^  Spirigera  mbtilitat 
Spiri/er  earner atta,  8.  pfanoconvexwtt  Euomphalut  near  E.  rugosuSf  and  Synocla* 
M  bfaerialU  ;  also  Cladodw  oecidentaHn.    Locality,  name  an  Umt It 

88.  Soft  bluish  shale,  with  yellow  laminated  arenaceous  seams  below,  con* 
taining  fucoidal  markings.    Same  locality. 2^ 

89.  Two  krers  gray  aigillo-calcareous  rocl^  separated  by  two  feet  of  dark 
green  and  asli-colored  clays.  Tlie  calcareous  beos  contain  fragments  of  Cri' 
noid»f  ChoneteM,  and  Myalina  in  undt.  species^    Same  locality  an  laM 4\ 

40.  Light  jnreenish,  yellow,  and  gray  clays  and  okystones,  extendinfir  down 
saariy  to  high  water  mark  of  the  Kansas,  opponte  tks  mouth  of  Blue  Jiiv0r,,,    8t 

The  foregoing  general  section  of  the  strata  seen  along  the  valley  of 
Kansas  and  Smoky  Hill  rivers,  from  the  mouth  of  Blue  river  to  the  98di 
degree  of  west  longitude,  is  presented  in  its  present  form  Hiore  with  a 
Tiew  of  illustrating  the  vertical  range  of  the  organic  remains  found  io 
these  rocks,  than  as  an  attempt  to  group  the  b^s  into  formations  that 
may  be  expected  to  preserve  their  distinctive  lithological  charactem 
throughout  areas  of  any  ffreat  extent  As  this  has  necessarily  been  done 
from  a  knowledge  of  only  a  portion  of  the  fossils  characterizing  these 
strata,  it  is  quite  probable,  when  more  extensive  collections  are  obtained, 
that  it  may  be  found  necessary  even  on  this  principle,  to  classify  and 
group  the  beds  somewhat  differently.  We  are  also  awaie  that  some  of 
these  beds  probably  increase  or  diminish  greatly  in  thickness,  or  majr 
even  entirely  thin  out,  at  no  very  great  distances  uom  the  localities  where 
we  saw  them.    *    *     * 

It  will  be  observed  we  have  in  this  general  section,  without  attempt-^ 
ing  to  draw  lines  between  the  systems  or  great  primary  divisions,  pre* 
sented  in  regular  succession  the  various  beds  with  the  fossils  found  in 
each,  from  the  Cretaceous  sandstone  on  the  suromits  of  the  Smoky  Hills, 
down  through  several  hundred  feet  of  intermediate  doubtful  strata,  so  aa 
to  include  the  beds  containing  Permian  types  of  fossils,  and  a  consider- 
able thickness  of  rocks  in  which  we  find  great  numbers  of  upper  coal- 
measure  forms.  We  have  preferred  te  give  the  section  in  this  tbrm  be- 
cause, in  the  first  place,  the  upper  coal  measures  of  this  region  pass  by 
80  imperceptible  ^adations  into  the  Permian  above,  that  it  is  very 
difiBcult  to  determme,  with  our  present  information,  at  what  particular 
horizon  we  should  draw  the  line  between  them,  while  on  the  other  hand, 
it  is  equally  difficult  to  define  the  limits  between  the  Permian  and  beds 
above,  in  which  we  found  no  fossils. 

Beginning  near  the  base  of  this  section,  we  find  we  have  in  great 
numl^rs  the  following  well  known  and  widely  distributed  coal-measure 
fossils,  viz., Fusulina cylindrical  Chonete$  VemeuilianOy Prodvetu$ iplm^ 

*  In  Russia,  Fu$ulina  eylimdnea  is  said  to  ooenr  only  in  the  upper  fisii  ef  the 
lower  Curbooiferons  series;  but  the  fossil  gfoerally  referred  ip  that  species  ia  thif 
cottotry,  appears  to  be  conined  to  the  cool  aoeasures.  We  have  ibine  deubls  m 
regard  to  tbe  identity  with  the  Russian  species. 
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dens^  (or  a  closely  allied  species,)  Retzia  Mormjnii,  RhynchoneUa  Via, 
Spirigera  mbtilita,  Spiri/er  cameratus,  S,  planoconvexuSj  and  a  Euom- 
phalus.  similar  to  JS.  rugosus  of  the  coal  measures,  while  the  few  new 
and  undetermined  species  associated  with  these,  are,  for  the  most  part, 
also  decidedly  more  nearly  allied  to  Carboniferous  than  Permian  forms. 
We  should  here  remark,  however,  that  we  occasionally  met  with  a  spe- 
cies of  Monotis^  allied  to  the  Permian  species  M,  speluncaria  and  Syno- 
cladia  biserialis,  (also  regarded  in  the  old  world  as  a  Permian  genus,)  at 
horizons  far  beneath  the  base  of  this  section,  between  Manhattan  and  the 
Missouri.  We  even  found  a  single  specimen  of  this  Monotis  as  low  down 
as  bed  No.  9,  of  the  section  taken  near  the  landing  at  Leavenworth  City, 
which  must  occupy  a  position  several  hundred  feet  below  the  lowest  beds 
of  the  above  section.  Still  as  this  shell  is  very  rare  in  the  lower  rocks, 
and  the  Synocladia  is  a  distinct  species  from  the  well  known  Permian 
form  of  the  old  world,  while  they  are  both,  at  these  horizons,  associated 
with  great  numbers  of  the  common  well-known  coal-measure  species,  we 
can  only  regard  their  presence  in  these  beds  as  establishing  the  existence 
of  these  genera  at  an  earlier  period  in  this  country,  than  in  the  old 
world.  This,  it  seems  to  us,  is  more  philosophical  than  it  would  be  to 
place  all  this  great  thickness  of  strata,  with  their  vast  numbers  of  well 
known  coal-measure  species,  in  the  Permian,  merely  because  we  also 
find  with  these  occasionally  a  few  forms  which  would  in  the  old  world  be 
regarded  as  characteristic  of  the  Permian  epoch. 

Taking  it  for  granted  then,  that  we  have  carried  this  section  down  far 
enough  to  include,  not  only  all  the  beds  containing  almost  exclusively 
Permian  forms,  but  a  considerable  portion  of  the  upper  coal  measures,  it 
will  be  interesting  to  notice,  as  we  ascend  in  the  Series,  how  far  each  of 
the  coal-measure  species  mentioned  in  the  lower  part  of  the  section,  as 
well  as  of  a  few  others  that  occur  above  and  below,  range  upwards. 
Thus  we  see  that  Fusulina  cglindrica  var.  ventricota,  Chanetes  Vemeuil- 
tana,  and  Retzia  Mormonii  were  not  met  with  above  division  No.  37 ; 
while  Spiri/er  planoconvexus,  Froductus  splendens?  and  Rhynchonella 
Uta^  were  not  observed  above  34,  nor  Spiri/er  camera ttu  above  32. 
Fusulina  cylindrical  of  the  slender  variety  so  common  in  the  coal  meas- 
ures of  Kansas  and  Missouri,  was  not  seen  above  22 ;  nor  was  any  spe- 
cies or  variety  of  that  genus  observed  above  this  horizon. 

Apparently  the  same  species  of  Monotis^  mentioned  at  various  hori- 
zons far  beneath,  were  occasionally  met  with  in  30,  25,  23,  and  20,  gene- 
rally associated  with  the  same  species  of  Synocladia,  ranging  far  down 
into  the  upper  coal  measures.  In  division  No.  19,  we  again  met  with 
the  Sgnocladia  biserialis^  and  a  Spirigera  allied  to  S.  suhtilita^  if  not 
identical,  along  with  a  new  species  of  Chonetes  we  have  called  C,  mucro- 
nata^  which  ranges  down  into  the  beds  near  the  base  of  the  section. 
Along  with  these  were  also  Froductus  Norwoodi  and  Orthisina  Shu- 
mardianay  both  of  which  are  common  in  the  coal  measures  far  below, 
and  a  large  Orthisina  similar  to  0.  umbraculum,  but  apparently  more 
finely  striate. 

Ascending  through  the  intermediate  beds  to  No.  12,  we  continue  to 
meet  with  nearly  all  the  species  mentioned  in  19,  with  the  exception  of 
Chonetes  mucronata.    We  also  have,  first  in  18,  a  large  species  of  Fro- 
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ductus  called  P.  CoUhoumanus  by  TrofeaBor  Swallow;  rery  similar  to 
some  yarieties  of  P.  semireticulatus,  but  thought  by  Prof.  S.,  to  present 
well  marked  internal  differences.  There  is  likewise  added  in  16,  a  large 
AUorisma  and  a  Spiriger  similar  to  S.  mbtiUta^  but  much  more  gibbous ; 
and  in  14,  DUdnia  ienuilineatus  together  with  apparently  the  same  Mo- 
notis,  so  often  mentioned  below.  In  12,  we  also  have  added  a  small 
Spirtfer  similar  to  S.  lineatuSy  but  perhaps  more  nearly  allied  to  the 
Permian  species  Martinia  ClannyaTuty  King. 

The  succeeding  bed  above,  No.  11,  appears  also  to  contain  a  mingling 
of  Permian  with  coal-measure  forms,  for  we  have  in  it  the  following 
Permian  types,  viz.,  Myalina  very  similar  to  M.  squamosa^  Pleurophorus  ? 
subeuneatns^  BakevelUa  parva  and  ManoHs  Jfawni,  along  with  a  JSttom- 
pkalus  near  E,  ruyosuSy  the  same  gibbous  Spirigera,  similar  to  S,  $ub- 
iilita^  OrihUina  umhraculum  ?  and  0.  Shumardiana. 

On  passing  into  the  next  division  above.  No.  10,  we  find  we  have  lost 
sight  of  all  the  characteristic  Carboniferous  forms,  unless  the  Spirigera 
mentioned  in  some  of  the  beds  below  be  regarded  as  only  a  variety  of  S. 
subtUitay  from  which  however,  we  think  it  specifically  distinct ;  for  with 
this  exception,  nearly  all  the  fossils  seen  by  us  in  this  division,  are  such 
as  would  be  regarded  as  Permian  types.  Although  the  number  of  species 
found  by  us  in  No.  10  is  not  great,  individu4Jil  specimens  are  often  nu- 
merous. Above  this  horizon  we  saw  no  more  fossils  through  a  great 
thickness  of  various  colored  clays,  claystones,  Ac.,  until  ascending  to  the 
Cretaceous  sandstones  crowning  Smoky  Hills. 

If  we  do  not  admit  the  existence  in  this  region  of  an  intermediate 
group  of  rocks,  connecting  by  slight  gradations  the  Permian  above,  with 
the  coal  measures  belbw,  and  must  draw  a  line  somewhere,  below  which 
all  is  to  be  regarded  as  Carboniferous,  and  all  above  as  Permian,  we 
should  certainly,  upon  palseontological  principles  alone,  carry  this  line  up 
as  fiir  as  the  top  of  division  No.  11.  The  passage  from  the  Carbonifer- 
ous to  the  strata  containing  Permian  types,  however,  is  so  gradual  here, 
that  it  seems  to  us  no  one,  undertaking  to  classify  these  rocks  without 
any  knowledge  of  the  classification  adopted  in  the  old  world,  would  have 
separated  them  into  distinct  systems,  eitner  upon  lithological  or  palaeonto- 
logical  grounds,  especially  as  they  are  not,  so  far  as  our  knowledge  ex- 
tends, separated  by  any  discordance  of  stratification,  or  other  physical 
break.*"  Indeed  the  fact  that  some  of  the  Permian  types  occurring  in 
No.  10,  were  first  introduced  in  beds  below  this,  containing  many  Car- 
boniferous species,  would  seem  to  indicate  that  even  No.  10  may  possibly 
have  been  deposited  just  before  the  close  of  a  period  of  transition  from 
the  conditions  of  the  Carboniferous,  to  those  of  the  Permian  epoch. 

^The  i^parent  absence  of  fossils  in  the  beds  above  No.  10,  renders  it 
impossible,  with  our  present  information,  to  determine  with  certainty  the 
upper  limits  of  the  series  containing  Permian  forms.    It  is  true,  there  is 

*  We  have  been  in  formed  by  Dr.  J.  G.  Norwood,  former  State  Geologist  of  nil- 
Doit,  that  the  rocks  in  Uiat  State,  referred  bv  him  and  others  to  the  same  epoch  as 
Uie  Kansas  Permian  beds,  reat  unconformably  upon  the  Coal  measures.  This,  how- 
aver,  woaUl  be  impossible  in  Kansas,  since  no  disturbance  of  the  strata  occurred 
there,  nntQ  after  tiie  dose  of  the  Cretaceous  era,  which  would  of  course,  not  only 
cause  the  Cretaceous  and  Carboniferous,  but  all  the  intermediate  beds,  to  dip  at  the 
t  angle. 
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at  places  a  kind  of  oonglotnerated  mam,  oconpjiog  the  horizoQ  No.  9, 
which  might  appear  to  form  a  natural  line  of  division  hetween  the  beds 
oontaining  Uie  Permian  fossils,  and  those  above,  in  which  we  found  no 
organic  remains;  but  this  seems  to  be  local,  and  although  there  is  a  new 
feature  presented  by  the  zone  of  gypsum  deposits  above  it,  we  find  be* 
tween  the  beds  and  layers  of  gypsum,  and  far  above  the  horizon  at 
which  they  occur,  bluish,  greenish,  and  other  colored  days,  not  only 
similar  to  those  between  the  beds  and  layers  of  limestone  containing  the 
Permian  fossib  in  division  No.  10,  but  also  precisely  like  the  laminated 
days  between  the  beds  of  limestone  of  the  upper  Carboniferous  series  far 
bdow.  Again,  in  these  clays  of  the  gypsum  zone,  as  well  as  throngh  a 
considerable  thickness  of  clays  above  it,  there  are  occasional  seams  of 
daystone,  which  sometimes  pass  into  seams  of  magneeian  limestone,  ex- 
actly like  some  of  those  containing  Permian  fossils,  in  division  No.  10. 
We  saw  no  fossils  in  these  seams  amongst  the  gypsum-bearing  beds,  nor 
higher  in  the  series,  but  it  is  probable  uey  may  yet  be  found  in  some  of 
the  more  calcareous  portions. 

Another  fact  apparently  indicating  some  kind  of  rdation  between  tha 
gypsum-bearing  beds,  as  well  as  some  of  the  higher  deposits,  and  the 
rocks  bdow,  is,  that  we  often  find  both  in  the  clays  between  the  beds  of 
gypsum,  and  those  between  the  limestone  containing  the  Permian  fossila, 
Uie  same  peculiar  appearance  caused  by  the  cracking  of  the  clays  and 
subsequent  infiltration  of  calcareous  maUer,  seen  in  division  No.  6.  At 
some  places  the  thin  plates  of  limestone  formed  by  the  impure  calcareous 
matter  filling  these  cracks,  may  be  seen  ramifying  through  some  rather 
thin  beds  of  these  clays  in  all  directions,  so  as  to  cross  and  intersect  each 
other  at  every  angle.  Where  beds  of  this  kind  have  been  exposed  for 
any  length  of  time  along  near  the  tops  of  bluffs,  the  softer  days  filling 
the  interstices,  often  weather  out,  so  as  to  leave  a  curious  odluUr  mass, 
with  the  numerous  angular  cavities. 

From  tliese  facts  we  are  indined  to  suspect, — ^though  we  are  fbllj 
aware  that  it  is  a  question  which  can  only  be  determined  upon  evidence 
derived  from  organic  remains, — that  not  only  the  gypsum-bearing  de* 
posits,  but  a  large  portion,  if  not  all,  of  division  No.  5,  belongs  to  the 
same  epoch  as  the  beds  containing  the  Permian  fossils  below. 

Between  Na  6  and  the  Cretaceous  above,  there  is  still  a  rather  ez« 
tensive  series  of  beds  in  which  we  found  no  organic  remains ;  these  roar 
be  Jurassic  t>r  Triassic,  or  both,  though  as  we  have  dsewhere  suggested, 
we  rather  incline  to  the  opinion  that  they  may  prove  to  bdong  to  the 
former.  As  we  have  ftiUy  discussed  the  question  in  regard  to  the  Creta* 
ceous  age  of  the  highest  divibion  of  the  foreg(»ing  section  in  a  paper  read 
before  £e  Academy  in  DecemW  last,  and  in  an  article  in  the  American 
Journal  of  Science,  January,  1859,  it  is  unnecessary  for  us  to  add  any- 
thing further  on  that  sub^t  here. 

As  already  stated,  our  observations  along  the  Kansas  valley,  to  within 
twelve  or  fourteen  miles  of  the  mouth  of  Big  Blue  river,  were  too  iso- 
lated to  determine  in  all  cases  the  rdations  between  outcrops  seeb  at 
different  places.  ConssNqnently,  although  we  saw  at  several  points  along 
this  part  of  the  valley,  indications  of  a  westward  or  northwestward  incli- 
nation of  the  strata,  we  were  left  m  some  doubt  whether  or  not  there  is 
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a  general  raclinatioii  of  the  rocks  iq  that  direction,  between  Wabonnse 
and  the  Missouri.  Above  this  point,  however,  our  observatibns  being 
more  connected,  and  tlie  einosures  more  continuous,  we  were  able  to  de- 
termine very  satisfactorily  that  there  is  at  least  from  near  Wabounse,  a 
uniform  dip  towards  the  west  or  northwest,  so  that  in  ascending  the  Kan- 
sas vallej  from  this  region,  we  are  constantly  meeting  with  more  and 
more  modem  rocks,  as  those  we  leave  behind  pass  beneath  the  level  of 
Kansas.    *     *    *    * 

From  the  for^^ing  statements  it  will  be  seen  that  in  consequence  of 
the  dip  of  the  strata  to  the  northwest,  and  in  some  slight  degree  to  the 
hl\  of  th€  Kansas  and  Smoky  Hill  rivers,  the  whole  of  the  foregoing 
general  section  below  No.  12  passes  beneath  the  level  of  the  Smoky  Bill, 
between  the  mouth  of  Blue  river  and  Chapman's  Creek.  Consequently, 
the  limestones  of  the  succeeding  beds  above  being  thinner  and  less  dura- 
ble than  those  below,  and  separated  by  heavy  l^s  of  clay ;  we  find,  as 
might  be  expected,  that  the  country  here  in  the  region  of  the  mouth  of 
Chapman's  Creek,  is  much  lower  than  at  Fort  Riley  and  below. 

On  reaching  the  mouth  of  Solomon's  Fork,  we  found  the  face  of  the 
country  characterized  by  long  eentle  grassy  slopes,  no  part  of  it  near  the 
river  apparently  being  elevated  more  than  about  60  or  70  feet  above  its 
surAu^e.  A  short  distance  beyond  this,  we  caught  the  first  glimpse  of  the 
Smoky  Hills,  which  were  seen  in  a  direction  a  little  south  of  west  from 
us,  rising  above  the  surrounding  low  country  like  dark  blue  clouds  above 
the  horizon.  On  approaching  these,  we  found  them  always  situated  sev*> 
eral  miles  back  from  the  river,  and  rising  some  three  hundred  and  fifty 
feet  above  it.  The  immediate  blufb  of  the  river  here,  are  generally  com- 
posed of  divisions  No.  4  and  6  of  the  foregoing  general  section,  and  that 
portion  of  these  hills  above  the  level  of  the  summits  of  the  blu&  along 
the  river,  is  made  up  of  division  Nos.  8,  2,  1,  of  the  same  section.  On 
the  south  side  of  the  river  these  hills  have  but  a  comparatively  thin  cap- 
ping of  the  sandstone  No.  1,  but  on  the  north  side  we  saw  it  showing  a 
thictkening  on  some  of  them  of  sixty  feet 

From  some  of  these  hills  on  the  north  side  of  Smokv  Hill  river,  be- 
tween it  and  the  Grand  Saline,  we  had  an  extensive  and  beautiful  view 
of  the  surrounding  country.  In  the  north  and  northwest,  many  similar 
hills  were  in  sight,  and  as  the  dip  of  the  strata  here  is  in  that  direction, 
it  is  probable  that  some  of  this  are  not  only  chiefly  made  up  of  the  sand- 
stone No.  1,  but  surmounted  by  the  other  Cretaceous  beds  Nos,  2  and  8 
of  the  Nebraska  Cretaceous  series ;  indeed.  Dr.  Engelmann  found  all  these 
formations  occupying  this  relation  on  Republican  river,  not  more  than 
seventy  miles  nortli  ^  this.* 

Altbough  this  paper  is  merely  designed  to  give  a  brief  sketch  of  the 
leading  geological  features  of  these  portions  of  northeastern  Kansas  visited 
by  us,  we  cannot  close  it  without  alluding  to  the  trulv  great  agricultural 
and  other  natural  resources  of  this  new  and  interestmg  territory.  We 
mean  no  disparagement  to  other  portions  of  the  Mississippi  valley,  when 
we  state,  that  afUr  having  travelled  extensively  in  the  Great  West,  and 
after  having  seen  many  of  its  most  favored  spots,  we  have  met  with  no 
country  combining  more  attractive  features  than  Kansas  Territory.    Her 

*  See  Report  of  Secretary  of  War,  Dec  5th,  1867,  page  497. 


Digitized  by  VjOOQ IC 


432  Scientific  Intelligence. 

geographical  position  gives  her  a  comparatiyelj  mild  and  genial  climate, 
intermediate  between  the  extremes  of  heat  and  cold,  while  the  rich  yirgin 
soil  of  her  beautifhl  prairies  is  admirably  adapted  to  the  growth  of  all 
the  great  staple  grain  and  root  crops  of  the  west. 

It  is  true  that  in  some  districts  there  is  rather  a  deficiency  of  timber, 
but  as  a  general  thing  there  is  along  the  streams  sufficient  for  the  imme- 
diate wants  of  the  country.  In  addition  to  this,  the  wonderful  rapidity 
with  which  forests  are  known  to  have  sprung  up  on  similar  prairie  landb 
in  Missouri,  as  the  country  became  settled  so  as  to  keep  out  the  annual 
fires,  shows  that  the  present  scarcity  of  timber  should  not  be  regarded  as 
presenting  any  serious  obstable  to  the  settlement  of  the  most  extensive 
prairie  district  in  Kansas. 

Before  going  out  into  the  interior  of  the  Territory,  we  had  expected 
to  find  the  whole  country  immediately  west  of  Fort  Riley  comparatively 
sterile ;  on  the  contrary,  however,  we  were  agreeably  disappointed  at 
meeting  with  scarcely  any  indications  of  decreasmg  fertility  as  fiir  as  our 
travels  extended,  which  was  about  sixty  miles  west  of  Fort  Riley.  Here 
we  found  the  prairies  clothed  with  a  luxuriant  growth  of  grass,  and  liter- 
ally alive  with  vast  herds  of  bufifalo  that  were  seen  quietly  grazing  as  far 
as  the  eye  could  reach  in  every  direction.  Even  on  the  high  divide  be- 
tween the  Smoky  Hill  and  Arkansas  rivers,  south  of  this,  we  found  the 
soil  rich  and  supporting  a  dense  growth  of  grass ;  .and  from  all  we  could 
learn  from  persons  who  have  gone  further  out,  the  same  kind  of  country 
extends  for  a  long  distance  beyond  this,  towards  the  west  Hence  we  in- 
fer that  the  belt  of  unproductive  lands  between  the  rich  country  on  the 
east,  and  the  eastern  base  of  the  Rocky  Mountains  on  the  west,  is  much 
narrower  than  is  generally  supposed ;  and  even  this  so-called  desert  conn- 
try  is  known  to  possess  a  good  soil,  which  may  be  rendered  fruitful  by 
artificial  irrigation. 

In  regard  to  the  mineral  resources  of  Kansas,  we  have  at  present  only 
time  and  space  to  say  a  few  words.  As  already  stated,  coal  is  known  to 
exist,  though  its  extent  is  not  yet  fully  determined,  at  several  localities  in 
the  region  of  Leavenworth  City,  while  the  geological  structure  of  the 
country,  as  well  as  discoveries  already  made,  warrant  the  conclusion  that 
this  important  and  useful  mineral  abounds  at  many  localities  south  of 
there.  Limestone  suitable  for  building  purposes,  and  the  production  of 
quicklime,  exist  throughout  large  areas,  while  inexhaustible  beds  of  gyp- 
sum are  known  to  occur  at  several  places  not  far  west  of  the  mouth  of 
Solomon's  river.  Near  this  place  we  likewise  saw  in  the  lower  Cretaceous 
rocks  crowning  the  summits  of  the  Smoky  Hills,  deposits  of  iron  ore,  but 
were  unable  to  determine  in  the  limited  time  at  our  command,  whether 
or  not  it  exists  in  large  quantitiee.'' 

5.  On  the  Tertiary  Flora  of  the  vicinity  of  Vienna  ;  by  Dr.  C.  von 
Ettinobhausbn,  (Abhandl.  der  k.  k.  Geol.  Reichs.  Wien,  vol.  ii). — ^This 
paper  contains  descriptions  of  33  species  which  are  illustrated  by  figures 
on  five  4to  plates.    The  principal  conclusions  from  the  facts  are  these  : 

The  Flora  belongs  to  the  Miocene  period.  It  is  closely  analogous  to 
that  of  the  Miocene  deposits  of  Upper  Styria  at  Parschlug  and  Fohns- 
dorf^  Leoben,  etc.  It  is  also  near  that  of  Swoezowice  in  Galicia,  and  has 
some  relations  to  that  of  Bilin  in  Bohemia,  and  of  CSningen,  and  St 
Gallen  in  Switzerland. 
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Among  the  epecies  1  of  tbem  has  a  represeotative  in  Central  Europe,  i 
in  Southern  Europe,  2  in  Central  Asia,  10  in  North  America,  2  in  South 
America,  6  in  the  £ast  Indies,  and  2  in  Australia, 

The  Climate  indicated  is  subtropical  or  from  16*  to  21°  B, 

The  especially  tropical  species  are  Artocarpidium  ceeropicrfolium^  Daph* 
nogene  polymorpha^  Cissus  platani/olia^  Sterculia  VindoboMnsiSy  Fteros- 
permum  dubium,  Cupanodes  miocenicus,  =  6. 

The  subtropical  are  Lauras  Swostowiciana^  JETakea  pseudo-nitida^  Dry- 
andra  Vindobonensis  (the  last  two  Australian  in  type),  Bumelia  ambigua^ 
Diospyros  pannonica^  Andromedites  paradoxus,  Ehamnus  Augustinii^ 
Myrtus  Austriaca,  Leguminositss  macharioides^  L.  inga^oUus,  Cassia 
amhigua.^z:  II. 

The  warm  temperate  species  are  Cyperites  tertiariuSy  Potamogeion  Un* 
gerij  PiniUs Fartsckii,  Betula  prisca,  B,  Brongniartii,  Alnus  Kefsrsteimi^ 
Fagus  castanecB/oliay  Quercus  Jffaidingeri,  Planera  Ungeri^  Liguidambar 
eurf^fxgumy  Styrax  pristinum^  Acer  pssudocreticum,  Pterocarya  HaidingsrL 
=  13. 

The  species  particularly  North  American  in  type  are  Fagus  casUmec^ 
/olioy  Quercus  Haidingerij  Liguidambar  europceum^  Laurus  Swoszovneh 
anOy  Bumelia  amMgua,  Diospyros  pannonicoy  Andromedites  paradosms. 

These  beds  contain  Hippotherium  gracile  Eaup,  among  remains  ofo 
Mammals ;  Cylnum  Partschii  MUnst,  amonff  Fishes ;  Melanopis  Martih  . 
iana  F^r,,  1£.  Bouei  F^r.,  M.  pygmata  Partsch,  Cardium  apertum  Mun^ 
C.  plicatum  Eichw.,  Congsria  subglobosa  Partsch^  0.  spathukUa  PapC^, 
amoig  Molluscs;  Cythsrina  tenuis  Eeuss  among  Crustacea.  * 

6.  On  the  Tertiary  Flora  of  Earing  in  the  Tyrol;  by  Dr.  C.  von 
ETTiKossAusEN.-^-This  paper  is  finely  illustrated  like  the  preceding.  It 
describes  180  species. 

The  Flora  is  of  the  Focene  Period  ;  of  the  same  age  with  that  of  Sotxka 
in  Upper  Styria,  Sagor  in  Krain,  Monte  Cromina  in  Dalmatia.  IS  of  the 
species  have  been  described  from  other  localities,  and  of  these  41  are 
exclusiyely  Eocene,  9  Miocene,  and  23  common  to  Eocene  and  Miocene. 
Among  the  Miocene  localities,  that  of  Parschlug  contains  the  hurgest 
number  of  the  Earing  species,  namely  21 ;  Oeningen  contains  8,  Bonn  7, 
Biiin  7,  Vienna  3  and  Heiligenkreuz  near  Kremnitz  2  identical  species. 

The  Climate  indicated  by  the  plants  is  tropical  or  a  mean  temperature 
between  18  and  22^  R. 

There  are  several  species  of  palms,  and  representatives  of  the  families 
More»,  ArtocarpeiB,  Nyctaginess,  Monimiace»  Lauriness,  Proteaceae, 
Apocynaces,  BignoniacesB,  Sapotacesa,  Ericaceae,  Malpighiace»,  Sapinda- 
cea,  Eupborbiacese,  Rhizophorea,  Myrtacee,  Papilionace»,  Mimoeec,  eta 

The  Flora  has  its  closest  analogies  unth  that  of  Australia. — The  Pro- 
ieacese,  MyrtacesB,  and  Leguminocea  constitute  a  third  part  of  the  flora. 
6b  species  out  of  the  whole  are  analogous  to  Australian  types,  28  to 
East  Indian,  23  to  tropical  America,  14  to  South  African,  8  to  Pacific 
Island,  7  to  North  American  and  Mexican,  6  West  Indian,  5  South  Euro- 
pean. The  resemblance  to  Australia  consists  not  merely  in  the  number 
of  the  species,  but  also  in  the  characters  of  the  species — as  the  small 
oblonff  leathery  leaves  of  the  Proteaoese  and  Myrtaceas,  the  delicate 
branchlets  of  the  Casuarinse,  the  Cypress-like  Australian  species  oiFrenda 
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and  Callitm,  some  peculiar^fipecies  of  Santalaccee,  Sapotacese,  and  Le- 
guminoseae.  This  relation  to  Australian  vegetation  is  also  evident  in 
the  fossil  flora  of  Sotzka.  Only  11  species  have  their  representatives  in 
the  warm  temperate  climates,  namely,  Juniperites  ecenica,  Finites  PalcB- 
ostrobus^  Quercus  deformis,  Q,  Goepperti,  Alnites  Reustii,  Planera  Un- 
pert,  Salicites  stenophylloSy  Laurus  Lalages,  Ilex  Oreadum,  Rhamnvs 
colubrinoideSy  Juglans  hydrapkila. 

7.  Fossil  Flora  of  Kbfiach,  near  Oratz,  in  5/yna.— Dr.  C.  R.  von 
Ettingshausen  has  described  the  plants  of  K5flach  in  the  Jahrbuch  der 
k.  k.  geol.  Reichsanstalt  of  Vienna,  1867,  p.  788.  They  are  of  the 
Miocene  era.  There  are  34  species,  12  of  vrhich  are  new,  and  15  com- 
mon with  the  flora  of  Fohnsdorf  in  Styria.  More  of  the  species  occur  in 
the  Miocene  of  Switzerland  than  in  the  fossil  flora  of  Schauerleitben  near 
Pitten  in  Lower  Austria,  and  but  very  few  of  them  are  found  in  the 
Parschlug  deposit.  The  most  common  species  are  the  Sequoia  Langs- 
dorfi  Heer,  and  Alnus  Kefersteinii  Goepp. ;  and  next  to  these  Olyptos- 
trobtis  EuropcBus  Heer,  Beiula  Brongniartii  Ettings.,  and  Carpinus 
Heerii,  Among  the  peculiar  species  there  is  a  Myrica  Joannis  Ettines., 
near  the  Myrica  Caroliniana  of  North  America,  Verbenophyllum  acuTeii- 
ium  Ettings.,  Dombeyopsis  helicteroides  Ettings.,  a  tropical  American  type, 
JSuanymus  Haidingeri  Ett,  Zizyphus  DapknogeneSy  Ceanotkus  macrophyl" 
lus  Ett,  also  related  to  a  North  American  type,  JSuphorbiophyllum  crassi- 
nerve  and  F,  Stiriacum  Ett,  analogues  of  tropical  Euphorbiacee.  The 
paper  is  illustrated  by  many  excellent  wood-cuts  and  three  plates. 

8.  On  some  deposits  in  Tuscany  containing  Fossil  Leaves ;  by  C.  T. 
Gaudin  of  Lausanne,  and  Marquis  C.  Strozzi  of  Florence. — According 
to  a  notice  in  the  Jahresb.  k.  k.  Geol.  Reichs.  1658,  p.  135,  these  Tuscan' 
deposits  are  situated  in  the  upper  part  of  the  valley  of  the  Arno,  at 
Moutajone,  Bozzone  and  Malmerenda.  These  and  the  Piedmont  beds  of 
Chieri,  Guarena,  Sarzanello  and  others,  and  those  of  Sinigaglia,  are  on 
nearly  the  same  horizon  with  those  of  Parschlug,  Tallya,  Swoszowice, 
Gleichenberg,  Schossnitz,  and  also  the  Swiss  localities  at  Oeningen,  Ische], 
Si'.hrotzburg,  Albis,  Locle  and  the  upper  freshwater  mollasse,  while  of 
older  tertiary  (Eocene  above  the  nummulitic  beds),  are  the  deposits  of 
Cadibona,  Bagnasoo,  Stella  in  Italy;  Lausanne,  Aarwangen,  Moulin- 
Monod,  Hohe-Rhonen,  Eriz,  Rochette,  Rivaz,  Ralligen,  Waggis,  in  Switzer- 
land ;  and  Haring,  Sotzka,  Monte  Promina  of  Austria. 

9.  Post-tertiary  of  the  St,  Lawrence  Valley;  by  J.  W.  Dawson, 
(Canadian  Nat  and  Geol.,  iv,  2B), — This  papr  describes  and  figures  a 
number  of  new  species  of  Foraminifers  and  bryozoans  from  the  Canada 
Post-tertiary,  besides  giving  details  respecting  two  or  three  localities, 
mentioned  in  the  former  paper,  (see  this  Journal,  [2],  xxv,  275,  and  Can. 
Nat  and  Geol.  ii,  401).  The  following  paragraphs  are  cited  from  the 
memoir. 

Section  at  Logan^s  Farm : 

Soil  and  Sand, 19 

Tough  reddish  clay, 0     0| 

Gray  sand,  a  few  specimens  of  Saxieava  rugosa^  Mytilus  edulis^ 
Tellina  Gramlandicay  and  Mya  arenaria,  the  valves  gener- 
ally united,  08 


Digitized  by  VjOOQ IC 


Mineralogy  and  Geaiogy,  485 

Toagh  reddish  clay,  a  few  shells  of  Aitarte  Laurentiana,  and 

Zeda  ForilandicOj 11 

Gray  sand,  coDtaining  detaohed  valves  of  Saxicava  rugosOy 
Mya  iruncata,  and  Tellina  Oroerdandica  ;  also  Trichotrqpis     ^ 
barealiif  and  Balamis  crenatus:  the  shells  in  three  thin 
kjere, ....08 

Sand  and  day,  with  a  few  shells,  principally  Saxicava  in  de- 
taohed valves, 18 

Band  of  sandy  clay,  fall  of  Natica  clausa^  TriehotropU  barea- 
li$y  Fu9U8  tomatuSj  Buceinnum  undcUum^  Astarte  Lauren- 
tianoy  Balanus  crenatus,  <fec.  <fec.,  sponges  and  Faramimfera, 
Nearly  all  the  rare  and  deep-sea  shells  of  this  locality  occur 
in  this  band, 08 

Sand  and  clay,  a^few  shells  of  ABiarie  and  Saxicava,  and  re- 
mains of  sea-weeds  with  Zepralia  attached ;  also  Faram- 

inifera,  - 20 

Stony  clay,  boulder  clay. 

It  thus  appears  that  at  Logan's  farm  we  have  littoral  species  at  top^ 
and  that  all  the  rare  and  deep-water  fossils,  as  well  as  the  Lepralias  and 
Foraminifera  occur  in  a  comparatively  thin  band  near  the  base  of  the 
deposit  This  corresponds  precisely  with  the  order  observed  elsewhere 
in  the  vicinity  of  Montreal ;  though  at  Logan's  farm  the  arrangement  is 
somewhat  more  complex  than  in  other  locaJities. 

BeauporU — I  visited  this  celebrated  deposit  for  the  first  time  last 
autumn.  At  first  sight  it  consists  of  a  mass  of  stratified  sand  and 
gravel,  equivalent  to  the  Saxicava  sand  of  Montreal,  and  resting  on 
Doulder  clay.  The  overlying  mass  is  filled  with  Saxicava,  TelUnof,  Ac. ; 
and  the  underlying  boulder  clay  as  usual  contains  no  fossils.  My  experi- 
ence in  the  Montreal  deposits,  however,  led  me  to  expect  a  bed,  however 
thin,  representing  the  Leda  clay,  between  these ;  and  on  searching  at  the 
junction  of  the  two  great  beds  above  mentioned,  I  was  gratified  by  find- 
ing a  laver  of  sand  about  three  inches  in  thickness,  filled  with  the  rarer 
shells  of  the  deposit,  characteristic  of  its  deeper  waters,  such  as  Fusus 
tomatus,  Fecten  Islandicus,  Buccinum  ciliatum,  Modiolaria  discors,  <fcc.* 
The  Hhynconella  psiUacea  occurs  only  in  this  layer,  and  in  such  a  manner 
as  to  leave  no  doubt  that  it  is  buried  here  in  situ,  in  the  very  spot  where 
it  lay  anchored  to  the  stones  of  the  surface  of  the  drift.  On  these  stones, 
however,  I  found  a  new  and  interesting  field  for  observation.  In  the  thin 
layer  above  referred  to,  all  the  stones,  as  well  as  those  that  lay  on  the 
surface  of  the  boulder  clay  or  partly  imbedded  in  it,  were  covered  with 
the  remains  of  marine  creatures,  especially  Balarnu  crenatus,  Spirorbis 
iinistrorsa,  Spirorbis  9pirillum,  Lepralia  and  Hippothoa,  This  layer,  in 
short,  evidently  represented  a  time  wheu  the  surface  of  the  boulder  clay, 
covered  only  by  a  thin  layer  of  sand  and  stones,  constituted  the  bottom 
of  clear  and  deep  water,  before  it  became  covered  by  the  Saxicava  sand. 
Ihis  bottom,  although  no  clay  has  been  deposited  on  it,  represents  the 
Leda  clay  at  Montreal,  and  is  exceedingly  rich  in  the  fossils  usually  found 

*  Sir  C.  LyeU  notices  the  fiiot  that  these  sbdls  are  more  abuodaot  in  the  lower 
ym%  of  the  mass  than  above. 
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at  the  surfkce  of  that  bed.  /bmmmt/em  ooour  in  it,  but  thej  are  com- 
pairatively  rare,  and,  so  far  as  I  could  find,  only  of  speciea  common  at 
Montreal. 

The  paper  concludes  as  follows : 

^  In  so  far  as  general  conclusions  in  geology  are  concerned,  the  obser- 
vations of  the  past  year  do  not  in  any  way  conflict  with  the  conclusiona 
stated  in  my  former  paper. 

The  arrangement  of  the  deposits  at  Logan's  farm  and  Beauport,  con- 
firms the  Bulxii?ision  which  I  have  attempted  to  establish,  of  an  under- 
lying non-fossilifeitms  boulder  clay,  a  deep-water  bed  of  clay  or  sand  (the 
Leda  day  of  Montreal),  and  overlying  shallow-water  sands  and  gravels, 
the  Saxicava  sand  of  my  former  paper.  This  amangement  shows  a 
gradual  upheaval  of  the  land  from  its  state  of  depression  in  the  boulder- 
clay  perioKl,  corresponding  with  what  has  been  deduced  from  similar 
appearances  in  the  Old  World*  'The  upheaval  of  the  bed  of  the  glacial 
sea,'  says  Forbes,  *  was  not  sudden  but  gradual  The  phenomena  so  well 
described  by  Prof.  Forchhammer  in  his  essays  on  the  Danish  drift,  indi- 
cating a  conversion  of  a  muddy  sea  of  some  depth  into  one  choked  up 
with  sand  banks,  are,  though  not  universal,  equally  evident  in  the  British 
I8le^  especially  in  Ireland  and  the  Isle  of  Man.'* 

We  now  have  in  all,  exclusive  of  doubtful  forms,  sixty-three  species  of 
Marine  Invertebrates  from  the  Post-Pliocene  or  Pleistocene  clays  of  the 
8t  Lawrence  valley.  All,  except  four  or  five  species  belonffinff  to  the 
older  or  deep-water  part  of  the  deposit,  are  kuown  as  living  ^eas  of  the 
Arctic  or  Boreal  regions  of  the  Atlantic  About  half  of  Ae  species  are 
fossil  in  the  Pleistocene  of  Great  Britain.  A  majority  of  the  whole  are 
now  living  in  the  Gulf  of  St.  Lawrence  and  on  the  neighboring  coasts ; 
and  I  have  reason  to  believe  that  the  dredging  operations  carried  on  by 
the  officers  of  the  Geological  Survey  in  the  past  summer,  will  enable  us 
to  recognize  all  but  a  few  as  living  Canadian  species.  In  so  far,  then,  as 
marine  life  is  concerned,  the  modem  period  in  this  country  is  connected 
with  that  of  the  boulder  clay  by  an  unbroken  chain  of  animal  existence. 
These  deposits  in  Lower  Canada  afford  no  indications  of  the  terrestrial 
£ftuna ;  but  the  remains  of  Elephas  Primigenitis  in  beds  of  similar  age 
in  Upper  Canada,f  show  that  during  the  period  in  question  great  changes 
occurred  among  the  animals  of  the  land ;  and  we  may  hope  to  find  simi- 
lar evidences  in  Lower  Canada,  especiallv  in  localities  where,  as  on  the 
Ottawa,  the  debris  of  land-plants  and  land-shells  occur  in  the  marine 
deposits." 

10.  Second  Biennial  Rqxyri  on  the  Geology  ofAlahama;  by  M,  Tcjomet, 
A.M.,  Geologist  to  the  State,  and  Prot  Geol.  and  Nat.  Hist.  Univ.  of  Ala- 
bama ;  editM  from  the  Author's  MSS.  and  other  papers  by  J.  W.  Mallet, 
Ph.D.,  Prod  Chem.  Univ.  of  Alabama. — ^The  death  of  Prof.  Tuomey  left 
the  Geological  Survey  of  Alabama,  that  had  been  in  progress  under  his 
charge,  unfinished,  and  the  preparation  of  his  Second  Report  incomplete. 
A  large  part  of  the  MS.  was  given  to  the  printers  in  1856  ;  but  only  one 
or  two  signatures  had  been  printed  before  his  decease  in  March,  1857, 
The  manuscript,  partly  in  confusion  and  partly  lost  through  some  care- 
lessness on  the  part  of  the  printer,  was  afterwards  put  into  the  hands  of 

♦  Mamoirt  of  Geological  Survey.        f  Reports  of  GeoL  Survey ;  Lyell's  TVavels. 
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Prof.  Mallet,  the  Cbeinkt  of  the  Snnrey,  and  under  his  direction  the  re- 
sults hare  been  brought  out  The  Tolume  treats  briefly  of  the  geology 
of  the  northern  part  of  the  State,  giving  some  facts  relating  to  the  Silu- 
rian, Devonian  and  Carboniferous  rocks,  and  also  the  metamorphic,  with 
particular  descriptions  of  iron  ores  and  other  economical  products.  It 
also  mentions  local  details  on  the  newer  deposits  of  the  State.  The  im- 
portant statement  is  here  made  that  the  ^  OncUhodon  beds"  of  Mobile 
bay,  regarded  as  fossil  beds  by  Lyell,  are  beyond  doubt  accumulations 
made  by  the  aborigines  of  the  country.  They  are  often  in  heaps  and 
contain  a^ies,  burnt  shells  and  charcoal,  and  bear  no  evidence  of  accu- 
mulation by  wave  action.  The  Report  of  Prof.  Mallet,  as  Chemist  of  the 
Survey,  contains  analyses  of  a  large  number  of  rocks  and  ores. 

11.  The  JSktrthquaki  Catalogue  of  the  British  Aseodationy  with  the 
Discussions,  Curves  and  Maps,  etc. ;  by  Bobbrt  Mallbt,  C  JL,  F.R.S.,  and 
John  William  Mallbt,  Ph.D.,  Prof.  Chem.  University  of  Alabama. 
From  the  Transactions  of  the  British  Association  for  the  Advanoement  of 
Science,  1852  to  1858:  being  Third  and  Fourth  Reports.  Lond.  1858. 
— ^Iliis  thick  8vo  volume  contains  the  papers  of  the  authors  on  earth- 
quakes contributed  to  the  BriUah  Association  at  the  meetings  from  1852 
to  1858 ;  of  their  thoroughness  and  great  value  it  is  not  necessary  here 
to  speak.  The  work  is  indispensable  to  all  who  would  understand  the 
subject  in  its  d^ails  and  full  breadth.  The  paper  of  1858  is  now  for  the 
first  time  issued,  as  the  Rq>ort  of  the  Association  for  last  year  has  not 
yet  been  distributed :  and  it  has  special  interest  as  it  reviews  the  "  Facts 
and  Theories  of  Earthquake  phenomena,"  and  is  illustrated  by  several 
fine  maps. 

12.  Oatalogne  cf  Minerologiealt  Geological  and  Palceoniologieal  Sped- 
menSy  OoUectums,  ModeUy  etc.,  of  end  for  sale  at  the  Bheinische  Minera- 
Um^Comptoir  of  Dr.  A.  KrantZy  at  Bonn  in  Prussia.  American  edition, 
1859,  pp.  48. — Collectors  of  mineral  and  geological  specimens  will  be 
fflad  to  know  that  Dr.  Erantz  has  published  an  American  edition  of  his 
Catalogue,  and  that  it  may  be  obtained  gratis  on  application  to  Messrs. 
J.  F.  Luhme  A  Co.,  who  have  been  appointed  his  sole  agents  for  the 
United  States.  This  Catalogue  will  serve  an  exoellent  purpose  in  guiding 
mineralogists  and  others  as  to  the  comparative  value  of  mineral  and 
geological  specimens,  and  at  the  same  time  it  gives  an  idea  of  the  ex- 
tended scale  upon  whioh  Dr.  Rraiitz  conducts  business  in  his  justly  oele« 
brated  establishment 

UI.  BOTANY  AND  ZOOLOGY. 

1.  Amerioem  Weeds  and  Useful  Plants :  being  a  second  and  illustrated 
edition  qf  Agricultural  Botany,  d:c ;  by  Wh.  Darlington,  M.D.  Re- 
vised, with  additions,  by  Gborob  Thurbbr,  ProC  of  Mat  Med.  and  Bot 
in  N.  Y.  Coll^ of  Pharmacy.  New  York:  Moore  <k  Co.  1858,  pp. 
460,  16mo.-*— Dr.  Darlington's  Agricultural  Botany  was  always  a  favonte, 
and  in  its  new  dress  it  deserves  to  be  sUll  more  so.  While  regretting 
that  the  author,  at  his  advanced  age,  "*  felt  indisposed  to  assume  the  labor 
of  a  revision,''  we  are  satisfied  that,  if  the  task  must  fall  into  younger 
hands,  it  could  hardly  fall  into  better  ones  than  those  of  the  present  editor. 
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He  has  extended  the  limits  of  the  work  so  as  to  include  the  commoner 
medicinal  plants,  and  such  of  our  natiye  shrubs  as  are  worthy  of  cultiration^ 
and  has  added  a  brief,  remarkably  well  written,  and  pertinent  introduc- 
tory chapter  upon  the  Structure  of  Plants,  followed  by  a  key  to  the  nat- 
ural orders  of  the  plants  described  in  the  Tolume.  In  a  book  so  full  of 
information  about  useful  plants,  it  seems  hardly  fair  to  promote  the  term 
*  weeds'  to  the  head  of  the  title — ^by  these  meaning  **  those  intrusire  and 
unwelcome  individuals  that  will  persist  in  growing  where  they  are  not 
wanted."  But,  after  all,  so  far  as  botany  can  help  him,  the  farmer  needs 
rather  to  be  instructed  how  to  dispose  of  his  enemies  than  how  to  make 
the  most  of  his  friends.  This  edition  is  illustrated  by  good  wood  engrav- 
ings of  many  of  the  plants  described,  in  great  part  from  original  cUaw- 
ings  from  the  skillful  pencil  of  Mr.  Anthony  Hochstein.  a.  o. 

2.  Journal  of  the  Proceedings  of  the  Linnaan  Society  (Botany),  No. 
10,  (1868);  contains: — 

SynopsU  of  Legnotidem^  by  George  Bentham.  He  still  r^ards  these 
plants  as  forming  a  mere  ^ tribe  of  EhizophoracecBj^  and  asJiaving  ^ a 
general  affinity  with  Cunoniaceas  and  with  Lythractce^  as  Brown  long 
ago  suggested.  Mr.  Bentham  distinguishes  nine  genera,  one  of  which  is 
new,  and  about  twenty-one  species.  One  of  the  most  interesting  of  these 
is  a  new  Croesostylie^  detected  (in  fruit  only)  by  Prof.  Harvey  in  the 
Feejee  Islands,  having  fewer  carpels  in  its  gynsecium  than  Forster's  (7. 
hifiora^  for  the  elucidation  of  which  we  are  indebted  to  the  South  Pacific 
Exploring  Expedition  under  Gapt.  Wilkes.-  Mr.  Bentham  also  contrib- 
utes a 

Notice  of  the  Rediscovery  of  the  genus  Asteranthos^  Desf^  by  Mr. 
Spruce. — Although  ticketed  as  from  Brazil,  this  curious  plant  was  sus- 
pected to  be  African,  because  Napoleona^  its  only  relative  is  African ;  but 
Spruce  has  now  confirmed  its  American  origin  by  finding  it,  in  great 
abundance,  upon  the  banks  of  one  of  Uie  tributaries  of  the  Gasiquiare. 
Mr.  Bentliam  inclines  to  Lindley's  view  of  the  close  affinity  oi  these  two 
plants  with  the  Myrtaceof, 

Monograph  of  the  Etualypti  of  Tropical  Australia^  with  an  arrange* 
mentf  for  the  use  of  Colonists,  according  to  the  Structure  of  the  Bark; 
by  Dr.  Ferdinand  MUller,  Government  Botanist,  Victoria- — ^The  zealous 
and  inde&tigable  Dr.  Mtiller  here  describes  88  species  in  great  part  from 
the  r^on  which  he  had  assisted  to  explore  in  Gre^ry's  expedition.  The 
succeeding  popular  arrangement  by  the  bark  divides  them  into  six  pri- 
mary sections,  the  Latin  characters  of  which  will  need  translation  berore 
they  can  well  be  used  by  the  colonists. 

On  some  Tuberiform  Vegetable  Productions  from  China  ;  by  the  Rev. 
M.  J.  Berkeley. — One  of  these  Fungi  (if  such  these  appar^Uy  structure- 
less rounded  bodies  are),  the  Pufoo-ling  of  the  Ohinese,  known  imme- 
morially  in  the  northern  part  of  Ohina,  where  it  is  laraely  used  as  a  drug 
and  an  esculent — and  wnich  was  also  described  by  Lourciro— -proves  to 
be  identical  with  the  Tuchahoe  or  Indian-bread  of  the  Atlantic  United 
States  (Lycoperdon  solidum,  of  Gronovius  in  Glayton's  Flora  Viipnica, 
Sclerotium  Coeos  of  Schweinitz,  S,  giganteum  of  Torrev^  the  Pe^yma 
Cocos  of  Fries) ;  thus  adding  another  to  the  long  list  of  species  peculiar 
or  nearly  so  to  Ghina  or  Japan  and  to  the  eastern  side  of  North  America. 
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Mr.  Berkeley  states  that  Tockahoe  has  been  analyzed  by  Prof.  Ellet,  and 
^  ascertained  to  consist  entirely  of  pure  pectine  of  Braconnot  It  is  quite 
insoluble  in  water,  though  it  dissolves  in  alkaline  solutions,  forming  neu- 
tral pectates,  whence  the  pectic  acid  is  separated  by  the  addition  of  muri- 
atic acid,  in  the  form  of  a  colorless  jelly : Th's  jelly  may  be  pre- 
pared so  as  to  form  an  agreeable  article  for  the  dessert" 

We  have  not  at  hand  the  Gardener's  Chronicle  for  1848,  referred  to  by 
Ifr.  Berkeley,  in  which  the  late  Professor  Ellet's  account  is  probably  cited. 
But  we  will  at  once  reclaim  the  discoTery  and  the  original  publication  of 
these  particulars  for  Professor  Torrey,  who,  we  may  say,  discovered  that 
Tuckahoe  was  composed  of  pectine  beibre  pectine  was  itself  discovered 
by  Braconnot  Prof.  Torrey's  original  paper  upon  the  subject  was  read 
bi^ore  the  Lyceum  of  Natural  History,  New  York,  in  the  year  1819,  and 
was  published  in  the  N.  Y.  Medical  Repository  for  December,  1820 ;  in 
this,  after  chemically  ascertaining  the  properties  of  the  substance,  as  since 
reooffnised,  he  adds  that,  **  having  shown  that  this  principle  differs  from 
all  those  before  described,  it  must  be  considered  as  a  new  species,  and 
may  be  called  Sclerotiny  In  1827,  after  the  publication  of  ^raconnot's 
paper  upon  pectic  add,  Dr.  Torrey  republished  his  earlier  paper,  with 
some  additions,  in  the  New  York  Medical  and  Physical  Journal  (vol  vi, 
No.  4),  and  showed  the  identity  of  the  two  substances.  Moreover,  he 
oritieised, — ^it  is  still  thought  with  good  reason, — the  characters  assigned 
by  Braconnot  to  pectic  acid,  being  unable  to  detect  any  acid  properties 
in  the  Tuckahoe  itself  and  attributing  the  acid  reaction  of  the  so-called 
pectic  aoid,  as  prepared,  to  some  of  the  muriatic  acid  employed  for  coagu- 
lating the  solution  being  entangled  in  the  jelly  so  completely  that  it  could 
not  be  removed  by  the  most  copious  washing,  even  with  alkali.  And 
Braconnot's  so-called  salts  of  pectic  acid  were  suspected  to  be  mere  mix- 
tures of  the  sclerotin  with  the  alkali  employed  to  dissolve  it,  and  entan- 
ded  in  the  substance  when  the  jelly  was  formed.  Inasmuch  as  Prof. 
Torrey's  experiments  and  publications  were  perfectly  well  known  to  the 
late  Prof.  Ellet,  it  seems  probable  that  they  were  duly  referred  to  in  his 
own  publication.    If  not,  they  certainly  should  have  been. 

Notes  on  AhutOy  a  genut  of  Ifenispermeat ;  by  Prof.  Grisebach  of  Got- 
tingen ;  correcting  its  characters  and  limitation,  and  reducing  to  it  Am- 
latma  of  Miers.  . 

Notii  on  Arctic  PlanU,  by  Prof.  Dickie  of  Belfast 

No.  11,  issued  early  in  the  present  year,  contains  several  articles;  of 
which  much  the  longest  and  most  important  is  Dr.  F.  Mtkller*s  paper  on 
Australian  Acaeice^  with  annotations  by  Mr.  Bentham.  A  note  on  the 
Morphology  of  the  BaleaminacecB,  by  Prof.  Henfrey,  promises  no  small 
interest^  but  the  present  number  closes  with  it»  mere  commencement 

A.  o. 

8.  Walpsbs,  Annales  Bot.  Systematicce ;  continued  by  Dr.  C.  Mubl- 
IXR. — Vol.  IV,  the  first  of  the  continuation,  closes  with  the  Begoniacea^ 
— a  full  abstract  of  Elotzsch's*  well-known  memoir.  These  details  were 
the  less  needed,  inasmuch  as  the  order  is  now  printing  in  DeCandolle's 
Prodromus.  The  first  £Asciculus  of  the  fifth  volume,  issued  at  the  close 
of  the  past  year,  carries  on  the  work  from  the  Paeufiorea  to  the  Eupato- 
rineoQs  CompoeitiM.    This  is  a  Tery  useful  compilation,  but  not  remarkably 
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we]]  planned.  The  bare  index  to  the  215  ^>ecie8  of  MUembsyanthevmm 
figured  by  Salm-Dyclc  is  contrived  so  as  to  occupy  rather  more  than  four 
pages.  jL.  o. 

4.  On  Parthenogenesis;  by  E.  Rbobl,  (Bot  Zeitnng,  Oct  8,  1858, 
and  a  translation  by  Henfrey  in  Ann.  and  Mag.  Nat  Hist.,  Feb.  1850). — 
Mr.  Regel  stoutly  denies  vegetable  parthenc^nesis  altogether;  but  some 
of  his  objections  are  those  of  a  special  pleader  rather  than  of  an  investi- 
gator, such  especially  as  his  remarks  upon  the  case  of  Cmlebopj^,  H* 
records,  however,  some  new  observations  upon  Spinadm  and  MtrcumoUM^ 
upon  female  plants  of  which,  after  strongly  cutting  them  in,  he  finds 
male  flowers  constantly  developed,  which  widiout  great  care  woold  have 
escaped  notice ;  whence  he  concludes  that  the  results  obtained  by  Naa* 
din  and  Decaisne  are  valueless.  He  thinks  he  might  find  imperfect  an* 
thers  upon  female  plants  of  CmUbogyne  /  It  is  to  be  hoped  that  be  will 
have  the  opportunity  of  searching  for  them ;  also  that  the  Frendi  botr 
anists  will  repeat  his  experiments  upon  JiercurialiSy  d^  But  how  does 
E^el  reach  the  conclusion  if  an  embryo  may  in  certai&  cases  be  de- 
veloped when  fecundation  is  prevented  then  stamens  are  wholly  superfln* 
ous  structures  ?  As,  on  tlie  one  hand,  there  is  considerable  reason  to  sua* 
pect  that  hermaphrodite  plants  continuously  self^fecundated  would  after  • 
while  become  sterile  and  so  verge  to  extinction,  so,  on  the  other,  sexnal 
fecundation  may  be  strictly  necessary  to  the  perpetuaUen  of  the  species, 
without  being  strictly  indispensable  for  every  generation.  And  if  there 
really  be  parthenogenesis  in  plants  (and  the  evKlenee  still  seems  to  show 
that  there  is),  then  it  is  not  likely  to  be  restricted  to  two  or  ihvee  special 
cases,  nor  to  di4»cious  species ;  but  it  is  probable  thai  some  of  the  seeds  in 
ordinary  fraita,  especially  in  polyspermous  ones,  are  sometbnes  perfected 
without  fecundation.    Natura  wm/aeit  smltum,  a.  g. 

5.  notices  sur  P Amelioration  des  Plantes  par  k  SemiSy  et  Cojuidira- 
tions  9ur  VEMditi  dans  les  VegetoMx,  dbc;  par  M.  Louis  Vilmobih. 
Paris,  1859,  8vo  pamphl.,  pp.  64. — This  very  interesting  pamphlet  is 
a  collection  and  reprint  of  several  of  Louis  Vilmorin^s  important  covi* 
munications  to  the  Central  Agricultural  Society  of  France  and  to  the 
Academy  of  Sciences ;  to  which  n  prefixed  a  French  translation  of  a 
memoir  upon  the  Amelioration  of  uie  Wild  Carrot,  ooatnbnted  Wy  his 
venerable  father  to  the  Transactions  of  the  London  Hortiovltural  So* 
ciety  (but  not  before  published  in  the  vernacular  of  the  author),  which 
Memoir,  as  tlie  yonngw  Vilmorb  infiwms  us,  was  the  point  of  departure 
ior  bis  own  iBvestigations  in  this  field,  and  even  oontakis  ^  genn  of 
most  of  the  ideas  which  he  has  since  developed  npon  the  theory  of  the 
amelioration  of  plants  from  the  seed.  These  papers  claim  the  attwdtioii 
of  tlie  philoeopliieal  naturalist,  no  less  than  of  the  practical  horticuhurist 

Most  of  our  esculent  plants  are  deviations  from  the  natural  state  of  the 
species,  which  have  arisen  under  the  care  and  labor  of  man  in  very  early 
times.  New  varieties  of  these  cultivated  races  are  originated  aloMst 
every  year,  indeed ;  but  between  these  particular  varieties,  the  differenees, 
however  well  marked,  are  net  to  be  compared  for  importanoe  with 
those  dianges  which  tiie  wild  plant  has,  genially  undergone,  in  assniK^ 
ing  the  esculent  state.  In  this  amelioration  or  alteration,  as  m  other 
easesy  e'en  laprmm^repas  gu$  €wt$.    For  the  altered  raoe,  onee  origin* 
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ated,  hfi*  mncii  leas  stability  than  th«  wild  stock ;  it  accordingly  t€nd^ 
aot  ooly  to  degenerate  (as  the  cultiTator  would  term  it)  towards  its  origi- 
nal and  l«es  useful  state,  but  also  to  sport  into  new  deviations,  in  various 
directions,  with  a  freedom  and  facility  not  manifested  by  its  wild  ances- 
tors. This  explains  the  readiness  with  which  we  continually  obtain  new 
Tarieties  of  those  esculent  plants  which  have  been  a  long  time  in  cultivation, 
while  a  newly-introduced  plant  exhibits  little  flexibility.  To  detect  the 
earliest  iodications  of  sporting,  and  to  select  for  the  parents  of  the  new 
nee  those  individuals  which  begin  to  vary  in  the  requisite  direction,  is 
the  part  of  the  scientific  cultivator.  In  this  way,  the  elder  Vilroorin  suc- 
ceeded ID  producing  the  esculent  carrot  fr<Mn  the  wild  stock  in  the  course 
of  three  flenerations, — ^no  addition  to  our  resources,  indeed,  but  siguifir 
cant  of  what  may  be  done  by  art  directed  by  science.  By  adopting  an4 
skillfully  applying  these  principleSi  the  younger  Vilmorin  has  conferred  a 
benefit  upon  France  which  (if  she  will  continue  to  make  sugar  from  tlie 
beet)  may  almost  be  cofapared  with  tliat  of  causing  two  blades  of  gras# 
to  grow  where  only  one  grew  before,  having,  so  to  say,  created  a  race  of 
beets  containing  twioe  as  much  sugar  as  their  ancestors,  and  indicated 
the  pimcticability  of  its  perpetuation.  The  mode  of  procedure,  and  th^ 
ingesdous  methods  he  contrived  for  rapidly  selecting  the  most  saccharine 
out  of  a  whole  cr<^  of  beets,  as  seed-bearers  for  the  next  season,  are  d^ 
tailed  in  these  papers. 

Once  originated,  and  ^tablisbed  by  selection  and  segregation  for  a  few 
geneimtions,  ihe  race  beeomea  jSxed  and  perpetuable  in  cultivation,  with 
proper  oare  agaioa^  jnt^anixture,  in  virtue  of  the  moat  fundamental  of 
oigaoie  Jaw«,  viz.,  thai  th^  /offspring  shall  inherit  the  characteristics  of  th^ 
parent,— of  wkieb  Jaw  4bat  of  the  ganei^  permanence  of  species  is  one  pif 
the  oonaeqnenoea.  The  deaideratum  in  the  production  of  a  race  is,  bow 
lo  initiate  the  demtion.  The  divellent  force,  or  idiosyncracy,  the  source 
^  that  '^infinite  variety  in  unity  which  characterises  the  works  of  the 
Creator,'^— ^thongh  ever  aotive  in  all  organisms,  is  commonly  limited  in 
its  practical  results  to  the  production  of  those  slighter  differences  which 
tensure  that  no  two  descendants  of  the  same  parent  sliall  be  just  alike, 
beiw  overborne  by  that  opposite  or  centripetal  force,  whatever  it  be,  of 
whi<^  ensures  the  particular  resemblance  of  offspring  to  parents.  Now 
the  latter  force,  as  Mr.  Louis  Vilmorin  has  well  remarked,  is  really  an 
aggregation  <^  forces,  composed  of  the  individual  attraction  of  a  series  of 
anoestofs,  which  we  may  regard  as  tke  attraction  of  the  type  of  the  spe- 
cies, and  which  we  perceive  is  generally  all-powerfbl.  There  is  also  the 
attraotion  or  influence  of  the  immediate  parent,  less  powerful  than  the 
aggfcgate  of  the  ancestry,  but  more  close,  which  ever  tends  to  impress 
upon  the  offspring  all  the  parental  peculiarities.  So,  when  the  parent 
haa  no  salient  individual  characteristics,  both  the  longer  and  the  shorter 
h'nea  of  force  are  parallel,  and  combine  to  produce  the  same  result  But 
whenever  the  immediate  parent  deviates  from  the  type  its  influence  upon 
its  ofibpring  is  no  longer  parallel  with  tlkat  of  the  ancestry ;  so  the  tend- 
ency of  the  oflispring  to  vary  no  longer  radiates  around  the*  typo  of  the 
species  as  its  centre,  but  around  some  point  upon  the  line  which  repre- 
sents the  aipount  of  its  deviation  from  the  type.  Left  to  themselves,  as 
Mr.  Vilmorin  proceeds  to  remark,  such  nrietjiea  jiK)sdy  perish  i9  thp  v^ 
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number  of  individuals  which  annually  disappear,— or  else,  we  may  add^ 
are  obliterated  in  the  next  generation  through  cross-fertiHzation  by  pollen 
of  the  surrounding  individuals  of  the  typical  sort, — whence  results  the 
general  fixity  of  species  in  Nature.  But  under  man's  protecting  care  they 
are  preserved  and  multiplied,  perhaps  still  further  modified,  and  the  bet- 
ter sorts  fixed  by  selection  and  segregation. 

Keeping  these  principles  in  view,  Mr.  Vilmorin  concluded  liiat,  in 
order  to  ootain  varieties  of  any  particular  sort,  his  first  endeavor  should 
be  to  elicit  variation  in  any  direction  whatever ;  that  is,  he  selected  his 
seed  simply  from  those  individuals  which  differed  most  from  the  type  of 
the  species,  however  unlike  the  state  it  was  desired  to  originate.  Re- 
peating this  in  the  second,  third  and  the  succeeding  generations,  the 
resulting  plants  were  found  to  have  a  tendency  to  vary  widely,  as  waa 
anticipated ;  being  loosed,  as  it  were,  from  the  ancestral  infiuence,  which 
no  longer  acted  upon  a  straight  and  continuous  line,  but  upon  one 
broken  and  interrupted  by  the  opposing  action  of  the  immediate  parents 
and  grand  parents.  Thus  confused,  as  it  were,  by  the  contrariety  of  its 
inherited  tendencies,  it  is  the  more  free  to  sport  in  various  ways ;  and 
we  have  only  to  select  those  variations  which  manifest  the  qualities 
desired,  as  the  progenitors  of  the  new  race,  and  to  develope  and  fix 
the  product  by  selection  upon  the  same  principle  continued  for  several 
generations. 

It  is  in  this  way  that  Mr.  Yilmorin  supposes  croes-fertilizatioii  to  oper- 
ate in  the  production  of  new  varieties ;  and  even  in  the  crossing  of  two 
distinct  species,  the  result,  he  thinks,  is  rarely,  if  ever,  the  production  oi 
a  fertile  hybrid,  but  of  an  offspring  which,  thus  powerfully  impressed  by 
the  strange  fertilization,  and  rendered  productive  by  the  pollen  of  its 
own  female  parent,  is  then  most  Kkely  to  give  origin  to  a  new  race. 

We  cannot  follow  out  this  interesting  but  rather  recondite  subiect  in 
a  brief  article  like  this.  But  we  are  naturally  led  to  enquire  whether 
the  history  of  those  plants  with  which  man  has  had  most  to  do,  and  the 
study  of  the  laws  which  regulate  the  production  and  perpetuation  of 
domesticated  races,  may  net  throw  some  light  upon  the  production  of 
varieties  in  Nature ;  and  whether  races  may  not  have  naturally  origi- 
nated, occasionally,  under  circumstances  equivalent  to  artificial  selection 
and  segregation.  Some  recent  attempts  which  have  been  made  in  this 
direction  we  may  hope  to  notice  «pon  another  occasion.  a.  o. 

6.  Botanical  Necrology  for  1858.— The  list  of  botanists  who  have 
departed  during  the  past  year  is  a  V)ng  one,  and  includes  some  moat 
eminent  names, — such  as  those  of  Bvown  and  Bonpland,  which  hare 
already  been  noticed  in  the  pages  of  this  Journal  The  following  are 
the  principal  * — 

i/r.  B,  Bioioletto,  of  Trieste ;  died  January  17, 1868,  act  65.  He  waa 
a  local  botanist  of  merit,  and  an  investigator  of  the  Alpce  of  the  Adriatic 

Aimi  Bonpland^  the  well-known  companion  of  Humboldt  in  Ameri- 
can travel,  and  ever  since  a  resident  of  Paraguay.  Died  in  the  86th 
year  of  his  age,  August  22,  1857,  but  his  decease  was  not  announced  in 
Europe  until  ailer  the  close  of  that  year. 

Robert  Broton,  of  London,  long  since  styled  by  Humboldt  Botantcorum 
facile  prineepi :  died  May  10,  1868,  in  the  86th  year  of  his  age. 
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Prof.  G.  A.  Uiaengrem,  of  Freiborg  in  Brieegan ;  died  July  26,  1858. 

If.  OaleotH  ;  a  scientific  traveller  and  well-known  botanical  collector 
in  Mexico  and  Central  America ;  died  in  April,  aet  44. 

W.  T.  Gumbel,  of  Landau,  Rhenish  Bavaria ;  a  distinguished  bryolo- 
gist,  associated  with  Schimper  in  the  publication  of  the  later  portions  of 
the  Bryologia  Uuropcea :  died  Feb.  10,  1868,  aet  46. 

Mrs,  Loudon^  the  widow  of  /.  C.  Loudon^  herself  an  able  popular 
writer  of  works  upon  gardening  and  botany,  and  a  person  of  remarka- 
ble ability,  whose  name  may  well  claim  a  piace  in  this  list :  died,  near 
London,  in  July,  1858. 

Prof,  Ernent  H.  F.  Mtyer^  of  Koniosberff :  died,  August  7,  at  a  mature 
age.     His  earliest  work,  a  monograph  of  Juncus,  was  published  in  1819* 

Prof.  C.  F,  A,  Morren^  of  Louvain,  died,  Dec.  17,  1858;  aet  62, 
His  writings  mainly  relate  to  physiological  matters. 

Dr.  J,  S,  Mougeot,  of  Bruyeres,  in  Eastern  France,  a  cryptogamist  of 
considerable  note:  died,  Dec.  6,  1868,  aet  82  years. 

Prof,  C,  G,  Nets  von  Fsenbeck^  long  one  of  the  most  distinguished 
and  productive  botanists  of  Gennany,  and  for  almost  half  a  century 
President  of  the  old  Imperial  Society  Naturee  Curiosorum :  died  March 
16;  aet  82  years. 

David  Townund^  of  West  Chester,  Pennsylvania,  the  life-long  asso- 
ciate of  the  venerable  Dr.  Darlington,  who  has  published  an  interesting 
memorial  of  his  friend  and  companion  in  botanical  pursuits.  Dr. 
Darlington  and  Mr.  Townsend  have  made  the  quiet  borough  of  West 
Chester  &mons  in  botanical  annals,  and  have  set  an  example  worthy  of 
all  imitation.  Although  not,  like  his  distinguished  associate,  a  botani- 
cal author,  Mr.  Townsend  was  an  excellent  and  active  local  botanist,  and 
was  so  skillful  and  tasteful  \\  the  preparation  of  dried  specimens  that 
Sir  William  Hooker  associated  his  name  with  that  of  Professor  Short 
of  Kentucky,  as  preeminent  in  this  important  art  Mr.  Townsend*s 
name  is  commemorated  in  the  genus  Townsendia,  of  Hooker,  peculiar 
to  North  America,  now  comprising  six  of  seven  species  of  humble  but 
beautiful,  Aster-like  plants.  The  botanist  whose  name  they  will  perpet- 
uate died,  Dec.  6,  1858,  at  the  age  of  71  years. 

Dawson  Turner,  Esq.,  of  Yarmouth,  one  of  the  oldest  of  British 
botanists,  who  so  early  as  the  year  1802  published  his  first  work  upon 
the  British  Fuci^died  on  the  20th  of  June,  1858,  at  the  age  of  83  years. 

C.  Zeyher,  whose  name  with  that  of  Ecklon,  is  so  intimately  associa- 
ted with  the  botany  of  the  Cape  of  Good  Hope,  which  he  has  so  exten* 
aiyely  explored,  died  at  the  Cape,  near  the  close  of  the  past  year. 

A.  G. 

7.  Mammoth  Tree  of  California — Sequoia  gigantea,  (From  an  arti- 
cle by  Dr.  B.  Seemann,  Ann.  Mag.  Nat  Hist,  [8],  iii,  176). — The  roam- 
moth  tree  was  introduced  into  European  gardens  by  Mr.  William  Lobb ; 
and  in  I85S  single  plants  were  sold  by  Veitch's  Nnrseir  for  £2  2jf.; 
but  since  then  quantities  of  seeds  have  been  imported,  and  there  is  now 
hardly  a  horticultural  establishment  without  one  or  more  representativea 
of  tills  remarkable  evergreen.  In  England  it  seems  to  stand  the  winter 
without  injury;  and  even  in  Germany  and  other  parts  of  Northern 
Europe  it  does  not  require  the  protection  of  a  glass  bouse ;  so  that  evea 
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in  flloie  c6ttWtrie^  it  may  become  a  forest-  and  oaeM  timber-trte.  In 
Jnly  185d,  complaints  were  heard  that,  in  spite  of  the  most  carefiil  cul- 
ture, a  peculiar  disease  had  befallen  this  new  Sequoia^  in  consequence  of 
Which  the  twigs  were  observed  to  die  off  in  the  same  manner  as  Aey 
do  id  Crypiomeria  JapofUca,  HorticulturistB  began  to  take  alarm,  and 
feared  that  their  new  acquisition  would  inevitably  be  lost ;  but  Dr. 
Lindley  soon  discovered  that,  though  the  twigs  died,  the  main  stem  and 
branches  continued  to  grow  vigorously,  and  that  the  so-called  disease 
was  constitutional,  and  could  not  be  looked  upon  as  a  sign  of  ill^ealth, 
or  a  proof  of  bad  culture.  In  1858  it  bore  ripe  fruit  in  England,  under 
the  skillful  treatment  of  Mr.  J.  Buckle,  at  Thetford. 

8.  Prodromus  DescriptionU  Animalium  Evettebratorum^  He.  Inverts 
brat«  collected  daring  the  North  Pacific  Expedition  under  Captains 
Ringgold  and  Rodgers,  U.  S.  N^  and  described  by  W.  Shmpsok.  Part 
Tit. — Mr.  Stimpson,  in  this  paper,  published  in  the  Prooeedings  of  the 
Academy  of  Natural  Sciences  of  Philadelphia  (Dec.  1858),  continues  his 
catalogue,  notes  and  description  of  species  of  Crastacea  from  the  North 
Pacific  expedition.  The  number  of  species  brought  home  by  Mr.  Stimp- 
ton  was  very  large,  and  the  new  species  alone  exceed  six  hundred. 
Part  VII  contains  Uie  Anomoura.  The  collections  in  this  tribe  number  88 
species;  and  with  the  help  of  extensive  collections  of  the  described 
M>ecies,  he  has  been  enabled  to  give  the  subject  a  carsfal  revision.  la 
thd  Dromia  tribe  he  has  instituted  the  new  genera  Dfomidia  (for  Dromin 
hitButiiHtna,  Lamk.),  Orypiodromia  (for  Dromia  nodipei^  Lamk.),  Puud/^ 
dromia^  Fttalomera,  Conckoecetes  (for  Cancer  artificio^a  Herbst).  The 
hr^e  genus  Potcellana  he  has  subdivided,  apparently  on  good  gronnda,  ii 
follows : 

A.  Antennatum  externamm  articuHut  primu/brevUt  marginem  earapacit  «i^>mo- 
r€m  non  altingem, 

PcTBOLiSTHies,  Dov.  goD.  Oarapftx  depressus,  subovatm,  non  latfof  quam  lon^or; 
fVdbte  trUngalari,  mn^ne  plus  minosw  undulata,  deotata  vel  iniegra.  Ocuh  sal 
grandes.  Antennarum  pedunculua  plot  tofaiosve  trittatot.  Gbelipedes  lati,  de- 
^reSii.  Pddam  ambuUtoriomm  dactjli  tiormalei,  I  e.  brsvea,  iiai  robusti,  ungiuciilo 
unioo. — Typutf  P.  yiolaceoa.  PorcdLana  vto/ocea,  Goerin;  Mag.  de  ZooL,  1888,  p. . 
1^  pi  xzv,  f.  3.    P.  macroeheU$,  BoBppig. — Ohili 

PisosoMA,  nov.  gen.  Oarapax  rotuodatua,  sat  convextis,  non  longior  quam  latior. 
Frons  loperne  visa  recta,  iotegra.  ChelipedM  crassi.  Dactyli  pedum  aml>ulatori6- 
him  normales-^TVpia,  P.  pisum.  P&nallaM  pitrnn,  M.  Bdw.;  Hist  Nat  6m 
Oniflt  il  254.-^Mari  OrientalL 

'  B.  AhtefiMmm  exleimnrum  ttriie^dm  priimMi  plu$  mtaiMtw  pro4uiitm$  H  iMtryM 
carapaeii  junetut ;  MrHetdmneundmr &rbUd  rtm^ut, 

RAparoopus,  nov.  gen.     Oarapax  rotandatos,  latior  quam  longior.     Frons  non 

KmineoSffere  recta,  trideotato.  OcuU  minutl  Pedum  ambulatoriomm  dactyli 
j^  recti,  gradllimi  oompresst  et  acutiasimL-^  Typu«,  R.  cUiatus,  infra. 
PAdHTOBitLES, noV.  ged.  Oarapax  rotundato-ovatos,  non  longior  quam  latior; 
epimeris  nostice  solulis,  parte  pMteriore  quadrata,  interstitio  cutaneo  disjuncta. 
f*rons  meuio  parum  prominent,  aubacuta.  Antennarum  articulus  primuit  minus  pro- 
ductus.  Citelipedet  crassiasimi,  rugom;  carpo  hmvi.  Pedum  ambolaioriorvm  dac- 
tyli normales.— 7>p«M,  P.gi'Mwidaaaoi.  P^mOimnm  gr^Ukmana,  (iKicrini  Mag.  d« 
2ool  1 M8,  pL  zxvi,  t  8.— OhUl 

MtaALOBkAcMOU,  nov.  g«t  Oarapax  ratondatas,  aon  longior  quant  latior.  Front 
.aagmsta,  lankiata,  partim  |Hx>nineiii,  fere  recta.  OcuU  minuti.  Obeli  pedes  crasn, 
mero  masrno,  manu  brevl  Pedum  amb.  dactyH  normales. — Ttfptu,  IL  granuHfenim, 
Stm.— Ins.  Antillarum. 
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PoftotLLAiri,  Lftm*k,  rcatrietnm*  Cttnpaz  pkrumqoe  longior  qtuun  latior,  lateri- 
bo«  earinatus;  epimeria  integris.  Frons  eat  lata,  promineos,  plus  minuaya  dentata. 
Orbitee  profundie.  Anteonarum  articulus  primus  Talde  productus,  intua  acutua. 
Ohelipeaes  aat  depressi;  carpo  brevi,  marline  aateriore  mtus  asspius  unilobato; 
digitia  aieptus  oontortia.  Pedum  amb.  dactjli  normalea,  sat  loogi.  T^p^t  P*  P^^J- 
dMt%  Lam1c;  Ad.  a.  Tsrt,  ▼.  280.--Europa. 

MiffToomm,  nor.  gen.  Oarapaz  anguatus.  Frons  tridentata.  AntenntiliB  k>ngi- 
artft»  artioulo  primo  magno  depreaao,  dentato.  ADtemuurum  articulus  primna  ei 
Pores/^iua  aimilia ;  para  mobilis  minuta,  qnadriarticulata,  quam  art.pnmua  non 
longior.  Chelipedes  debilea.  Pedum  amb.  dactyli  normales. — T^ut,  M.  anguatua. 
Forcellana  angutia^  Dana;  loc.  cit.  I  428,  pi  xxvi,  f.  12. — Brasilia. 

PoaocLLANSLLA,  White.  (Yoy.  Rattlesnake,  ii.  894.)  Oarapaz  oblongua,  tnnlto 
longior  quam  latior,  lateriboa  fere  parallelia ;  lobulus  gastricia  ooaoletia.  Frons  hori- 
tontaliB,  laniiniformia,  valde  promincna,  tridentata.  Antenns  ei  Poreellemm  airoilea. 
Ohelipedea  lnTaa>  carpo  brevi,  maoa  elongata.  Pedaa  ambnlatorii  parvi,  roero  crasao, 
dactjlis  breribuSfUncuiatis,  oomproaaia,  multi-uoguiculatia. — Ti/put^  P.  triloba,  White; 
I.  a,  ii  894,  pL  v,  /.  2. 

PoLToxTz,  nor.  gen.  Oarapax  rotandato-ovalis,  latior  qnam  longior,  oonTezua, 
Ueris.  Frons  sat  an^usta,  recta.  Antennularum  articulus  primus  non  dentigema. 
Antennarum  articulus  primus  prielongus.  Oculi  minutl  Chelipedes  I^vea ;  ravro 
magno.  Pedum  amb.  <iact7U  myiaaimi,  lati,  intua  bi-  Tel  multi-uneuiculati.  Meaal&' 
hrnMo  affinis,  dactylia  ezoeptia. — Typut,  P.  macrochelea.  Porcdlana  maer^eheleMi 
Gibbas;  Proc  Am.  Aaaoc  1850,  p.  191. ^Carolina. 

A  list  of  all  known  species  pertaining  to  each  of  these  proposed  genera 
is  added,  after  much  careful  study  of  specimens. 

Under  the  Hippidae  there  is  the  new  genus  MoBHgopuB^  and  under 
Albunidse,  Lepia(ypa.  Among  the  Lithodea,  the  Idtkodes  hytfrix  of  De 
Haan  is  referred  to  the  new  genus  AcantkoHtkus.  Among  the  Pagnridea, 
there  are  the  new  genera  Petroehirus  (for  the  Pagurus  granulatu9  Olir., 
M.  £dw.),  Isockeles  (for  the  Bernhardus  CBquimtmui  Dana),  and  Spiropa- 
purus  (for  the  Pagurus  spiriger  De  Haan). 

9.  Memoins  pour  servir  a  VHistoirt  Naturelle  du  Mexique,  dts  An- 
tUUs  ei  des  J^taU-UnU;  par  Hsnri  de  Saussurb.  Premiere  livraison, 
CtusIocSb  nouveaux  du  Mexique  ei  des  Antilles.  4to  pamph.  pp.  80 
aud  6  plates.  Genera,  1868. — The  materials  for  this  work  were  collected 
by  the  author  himself  during  his  risit  to  America.  The  Mexican  Crus- 
tacea are  all  from  the  eastern  or  Gulf  shores.  There  are  in  all  fifty-six 
species  described,  forty-nine  of  which  are  beiieted  by  the  author  to  be 
new.  Besides  these,  as  is  stated  in  the  preface,  several  probably  new 
species  were  collected,  about  which  the  author  could  not  be  certain,  for 
want  of  access  to  books  and  collections ; — a  want  certainly  unfortunate^ 
as  It  seems  to  hare  caused  M.  de  Sau^nre  to  fall  into  some  errors  regard* 
ing  what  he  did  venture  to  publish.  At  the  present  day  it  will  be  ^nnd 
highly  desirable  for  those  writing  upon  subjects  connect^  with  Americatk 
aoology,  to  consult  the  works  of  American  naturalists.  In  the  case  before 
us  for  instance,  a  knowledge  of  the  carcinologieal  writings  of  Say  and 
Gibbes  would  have  enabled  the  author  to  have  rendered  his  work  more 
accurate,  and  saved  him  some  labor. 

In  the  prefkce  Mr.  de  Saussure  ffives  some  interesting  general  remarks, 
including  details  confirmatory  of  tne  principle  first  pointed  out  by  Prof. 
Dana, — that  Crustacea  attain  their  maximum  of  development  in  the  tem- 
perate, and  not  as  with  other  Articulates,  in  the  tropical  zone.  He  is  in 
error,  however,  in  asserting  that  the  **  langouste''  {Palinurus)  inhabits 
the  latitude  of  Philadelphia  and  New  York. 
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The  diagnoses  of  most  of  the  species  were  published  in  the  Bevue  Zooto- 
gique  for  5ie  year  1857.  In  that  journal  two  new  eenera  were  described ; 
Pieudotelphviay  which  Mr.  de  Saussure  now  cont^iders  identical  with  Po- 
tamia  (Boscia)\  and  Halopsyche^  referred  to  Gebiens,  which  is  now  ac- 
knowledged to  be  Alpheus,  In  fact  Halopsyche  lutaria  is  closely  allied 
if  not  identical  with  Alphetis  heterochelis  of  Say.  In  describing  new 
species  it  is  always  a  great  aid  to  their  subsequent  recognition,  to  DDentiou 
those  forms  to  which  they  most  approximate  in  character,  and  if  closely 
allied,  to  indicate  the  differences.  But  the  author  even  when  describing 
species  apparently  identical  with  previously  described  ones  well  known  in 
this  country,  neglects  to  make  such  comparisons. 

We  should  scarcely  have  ventured  upon  the  following  criticisms  were 
it  not  for  the  excellent  figures  which  adorn  the  work,  and  enable  us  to 
recognise  several  of  the  species  with  considerable  certainty.  The  author 
has  failed  to  apply  some  of  the  recent  improvements  m  the  science,  nei* 
ther  De  Haan's  subdivision  of  Lupa  nor  Dana's  (A  PaguruM  being  adopted, 
while  more  doubtful  Parisian  novelties  of  classification,  as  in  Grap$\ie^ 
are  fully  recognised.  Pericera  hicomis  De  S.,  seems  to  be  very  near  to 
P.  hicorna  (Edw.)  Gibbes ;  if  distinct  it  should  certainly  receive  a  more 
diverse  name.  Lamhrus  crenulatus  is  interesting  as  being  the  first  spe- 
cies found  on  the  American  shores,  of  a  genus  so  abundantly  represented 
on  those  of  the  old  world.  Chloroditis  americanui  seenos  to  be  one  of 
the  numerous  varieties  of  C /orufanu*  Gibbes.  Three  new  species  of 
Panopeus  are  described,  P,  occidentalism  serratus,  and  americanus^  from 
Guadeloupe,  all  closely  allied  to  P,  Herbstiiy  (with  which  they  should 
have  been  compared,)  but  apparently  distinct.  We  have  specimens  of 
P,  4errattu  from  Florida.  The  genus  Portunus  is  new  to  our  waters ; 
the  author  describes  *one  species,  P,  guadulpermt  (guadelupensis  ?).  The 
three  species  referred  to  Milne  Edwards'  genus  Meiopograpsut  will  not 
probably  fall  into  that  group ;  at  any  rate  M,  dubitu  De  8.,  is  identical 
with  Pachygrapsus  transversus  Gibbes,  a  common  West  Indian  species, 
and  the  other  two  species  seem  to  be  closely  allied,  and  also  referable  to 
Pachygrapius,  In  the  Metopograpsi^  an  East  Indian  and  Pacific  group, 
the  interaal  suborbital  lobe  is  joined  to  the  front  Plagwna  gracili*  ap- 
{>ears  to  be  a  good  species,  differing  from  P,  Sayi  in  the  quadrilobate 
margin  of  its  epistome.  Hepatus  tuberculatui  De  S.  should  be  compared 
with  the  young  of  J7.  decorus.  Bemipei  cubensis  is  a  good  species,  char- 
acterized by  the  marginal  band  of  lineolae  uninterrupted  by  a  longitudi- 
nal sulcus.  We  had  almost  simultaneously  indicated  this  species  as  B, 
harbadermSy  it  being  the  Squilla  barbadenm  ovalU  of  Pedver.  Pagurue 
cubenm  De  S.  is  probably  ClibanariuB  tclopeiariuSt  as  the  charactera 
agree  except  in  one  point ; — it  is  said  of  the  feet  that  ^  La  premiere 
paire  atteint  un  pen  au  del^  du  milieu  du  troisieme  article  de  la  deu- 
xieme  paire."  We  presume  however  that  the  author  means  the  third  of 
those  joints  which  project  from  beneath  the  carapax.  Caridina  meart- 
cana  would  be  more  properly  referred  to  Atgoidaj  for  in  Caridina  the 
aecond  pair  of  feet  have  a  long  slender  carpus  not  bifurcated  at  the  ex- 
tremity. (See  M,  Edwards ;  Hist  Nat  des  Crust,  pi.  26^»,  t  4.)  Seven 
new  PalemoM  are  described,  which  we  should  have  judged  to  be  fresh- 
water species,  but  our  author  says  that  they,  as  well  as  P.  jamaicen$i$ 
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are  found  on  the  coasts.  Of  Tetradecapoda  twelve  species  are  described, 
—one  Ampkitoe,  seven  Porceilios^  one  Armadillo^  one  PseudarmadiilOj 
(a  new  genus  between  Armadillo  and  Armadiilidium,)  one  Anilocra^ 
and  one  Cymothoa.  The  only  Entomostracan  is  Chlamydoiheca  azteca,  of 
a  new  generic  type  forming  a  subdivision  of  the  old  genus  Cj/pris, 

w.  s. 

10.  Observations  on  the  Genus  Unio  ;  by  Isaao  Lea,  LL.D. — In  our 
notice  of  Br.  Lea's  Memoir  we  stated  that  the  embryonic  form  of  the 
shell  in  the  case  of  38  species  of  Unionid»  is  figured  without  details  on 
one  of  the  plates.  We  intended  to  say  without  details  on  the  plates. 
There  arc  detailed  descriptions  occupying  eight  pages  of  the  memoir. 

11.  Catalogue  of  the  Described  Coleoptera  of  the  United  States ;  by 
F|tiKDRiCH  Ernst  Mblshbimer,  MJD.,  revised  by  S.  S.  Haldeman  and  ' 
J.  LeConte,     174  pp.  8vo. 

12.  Catalogue  of  the  described  Biptera  of  North  America;  prepared 
for  the  Smithsonian  Institution  by  R.  Osten  Saoken.     92  pp.  Svo. 

These  two  works  were  issued  the  past  year  by  the  Smithsonian  Insti- 
tution. They  are  of  great  value  to  all  interested  in  these  departmenta 
of  Entomology. 

IV.    mSOELLANEOUS  SCIENTIFIC  INTELLIGENCE. 

1.  Appendix  to  the  Article  on  Fluctuations  of  the  Water  Level  of  the 
Lakes  (p.  806) ;  by  C.  Whittlesey.  (Received  too  late  for  insertion  in 
Gonnection  with  the  article.) — Since  this  article  was  written  I  have  seen 
the  following  notices  of  the  discovery  of  a  lunar  tide  on  Lake  Michigan, 
by  gentlemen  who  have  made  observations  at  Milwaukee  and  at  Chicago. 

^  It  may  not  be  improper  for  me  to  add,  that  very  numerous  observa- 
tions have  been  made  here  to  ascertain  the  character  of  the  fluctuations 
of  the  level  of  Lake  Michigan,  one  of  the  results  of  which  was  announced 
by  me  in  the  Milwaukee  Daily  Sentinel  k  Gazette,  of  Sept  dd,  1849,  in 
the  following  words: 

*'  An  Important  question  settled. — By  a  series  of  observations  made  every 
three  hours  during  the  month  of  August,  1849,  I  have  ascertained  that 
there  is  a  slight  lunar  tide  on  Lake  Michigan,^ 

Other  sul^equent  observations  made  hourly  both  day  and  nighty  for  two 
months,  fully  confirmed  this  conclusion.  I.  A.  Lapham. 

JiUwaukee,  Dec  24tb,  1868." 

At  a  meeting  of  the  Chicago  Historical  Society,  Nov.  dOth,  1858,  I 
find  among  the  proceedings  the  following  report : 

^  An  interesting  announcement  was  made  at  this  meeting  by  Lieut 
Col.  J.  D.  Graham,  U.  S.  A.,  of  the  recent  discovery  of  the  operation  of 
lunar  attraction  upon  the  waters  of  Lake  Michigan. 

A  series  of  accurate  tidal  observations  has,  during  the  last  four  years, 
been  prosecuted  under  the  superintendence  of  Col.  Graham,  resulting  in 
the  discovery  above  noticed.  The  supposed  influence  is  more  noticeable 
at  the  period  of  the  moon's  conjunction  or  opposition,  and  in  tranquil 
weatlier,  the  observed  extent  of  it  beinff  about  two-tenths  of  a  foot 

The  brief  announcement  by  Col.  Gr&am  will,  it  is  hoped,  be  followed 
by  B  detailed  statement  of  facta  and  data  at  a  future  day." 
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2.  Report  on  ike  Hi$iory  and  Progren  vf  the  American  CooBi  Bur* 
vey  up  to  the  year  1858,  by  the  Committee  of  twenty  appointed  by  the 
American  Association  tor  the  Advancement  of  Science  at  the  Montreal 
meeting,  August^  1867.  88  pp.,  8vo. — ^The  committee  of  twenty  ap* 
pointed  by  the  Association,  consisted  of  Judge  J.  E.  Eaoe,  Free.  Amer. 
Phil.  Soc.  Pa.,  Gen.  J.  G.  Totten,  Chief  Engineer  U.  S.  A.,  Prof.  Benja- 
min Peirce,  Harrard  Collie,  Mass.,  Profc  John  Torrey,  U.  S.  Aseay  Office, 
N.  Y.,  Profl  Joseph  Henry,  Sec.  Smithsonian  Institution,  D.  C,  Prof.  J.  F, 
Frazer,  University  of  Pennsylvania,  Pa.,  Prof.  Wm.  Chauvenet,  U.S.  Na* 
val  A<»demy,  Md.,  Pres.  F.  A.  P.  Barnard,  University  of  Mississippi,  Miss., 
Prof.  John  Leconte,  College  of  South  Carolina,  S.  C,  Pro£  Wm.  M.  Gil- 
lespie, Union  College,  N.  Y.,  Prof.  F.  EL  Smith,  Univewity  of  Virginia, 
Va.,  Prof.  W.  H.  C.  Bartlett,  U.  S,  Military  Academy,  N.  X,  Prof.  Wol- 
cott  Gibbs,  Free  Academy,  N.  Y.,  Profl  Stephen  Aleiander,  College  of 
New  Jei-sejr,  N.  J.,  Prof.  Lewb  R.  Gibbes,  Charleston  College,  &  C,  Prof. 
Joseph  Wmlock,  Sup.  Am.  Aim.,  Ky.,  Prof.  James  Phillips,  tFnivewity  of 
North  Carolina,  N.  O,  Prof.  Wm.  Ferrel,  Nashville,  Tean.,  Prot  Edward 
Hitchcock,  Amherst  College,  Mass.,  Prof.  Jaaies  D.  Dana,  Yale  College^ 
Conn.  After  the  death  of  Judge  Kane  in  February,  1868,  Piw.  F.  A.  P. 
Barnard  was  appointed  chairman  of  the  committee. 

The  Report  treats  of  tbe  methods  of  coast  surv^  in  different  countries, 
the  history  of  the  Coast  Survey  in  this  country,  Uie  results  up  to  1858,  and 
the  benefiU  to  navigation,  commerce,  and  general  sesenoe.  Wa  have 
presented  in  a  recent  article  a  review  of  some  of  these  resuks.  This 
Keport  gives  a  broader  and  fuller  exposition  of  tiie  whole  subjeet,  and 
eocfaibits  in  a  strong  light  the  indebtedness  of  the  covntry  to  tlie  abiii^ 
And  excellent  OMmagement  of  Prof.  Baohe,  the  SnpertnteBdeni.  It  is 
only  necessary  to  cite  here  from  die  concluding  p«ges  of  the  Report  the 
Tecapitulation  of  the  conclusions  concurved  in  by  '^  the  Committee  widi 
entire  unaramity." 

**  1.  The  American  Coast  Survey,  in  its  inceptaon,  was  a  work  impera- 
tively demanded  by  a  due  reeard  to  the  industrial  interests  of  the  eounti^, 
dependent,  as  they  are,  gready  upon  the  prosperity  of  conMneroe  for  their 
frcMft  development 

2.  The  indecision  which  marked  the  early  poliey  of  the  govemmeDt  in 
regard  to  this  Survey,  and  the  eonsequent  dday  of  its  i^ci^it  operations, 
ai^  postponement  of  its  beneficial  results,  were  of  maoifot  'disadvantage 
to  the  material  welfare  of  our  people,  and  cansot  but  be  still  Mibjecta  of 
oerious  regret 

3.  The  economical  value  of  such  surveys  is  attested  by  the  universal 
voice  of  all  commercial  men,  and  by  the  concurreot  practice  of  all  oom- 
merdal  nations,  no  less  tlian  l^  the  melancholy  records  of  marine  disas- 
ter annually  occurring  upon  every  unexplored  coast 

4.  Their  scientific  value  is  witnessed,  in  the  instance  of  the  American 
survey,  by  the  spontaneous  tributes  of  aMmnral  frequently  and  Ireely  be- 
atowed  upon  it — no  less  in  regard  to  tne  ability,  energy  and  skill  dis- 
played in  its  management,  than  to  the  magnilmde,  variety,  and  oftentimes 
curious  interest  of  the  results  it  has  wrouriit  out--4>y  individuals  and  or- 
fianised  bodies  of  men,  whose  liigh  posiftKm  as  scientific  aadiorities  ren* 
ders  their  opiniona  upo&^ub)8Ct8  of  tbia  nature  entirely  <xmdinaive» 
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5  This  work  has  oonferred  many  valuable  benefits  upon  science,  indi« 
recUy  and  incidentally,  in  the  invention  or  perfection  of  instruments,  in 
the  improvement  of  methods  of  observation  or  of  computation,  in  the 
development  it  has  given  to  special  subjects  of  interesting  inquiry,  and 
in  the  stimulus  which  it  has  furnished  to  the  scientific  talent  of  the  coun* 
try,  especially  in  the  field  of  astronomical  observation  and  investigation. 

6.  A  careful  study  of  the  progress  made  from  year  to  year,  especially 
since  the  enlargement  of  the  scale  of  operations  under  the  present  super- 
intendent, afibrds  ample  evidence  that  the  work  has  been  expeditiously 
prosecuted,  and  the  amount  accomplished  up  to  the  present  date  is  ma- 
terially greater  than  has  ever  been  accomplished  in  any  other  country  in 
the  same  length  of  time,  and  with  the  same  means. 

7.  Compared  with  the  same  surveys  executed  or  inr  progress  of  execu- 
tion by  foreign  governments,  the  American  survey  has  been  conducted 
with  remarkable  economy. 

8.  Compared  with  such  foreign  surveys,  the  ouality  of  the  work  done 
in  this  will  bear  the  test  of  any  standard  that  nas  ever  been  anywhere 
set  up,  and  is  such  as  to  reflect  honor  on  the  scientific  character  of  our 

*  country  in  the  eyes  of  the  world. 

9.  Every  consideration  of  economy,  of  humanity,  and  of  regard  for 
the  reputation  of  the  country,  demands  that  the  work  should  be  prose- 
cuted with  undiminished  activity,  until  every  portion  of  our  coast  shall 
have  been  as  thoroughly  explored  and  mapped  as  those  have  been  already 
in  which  its  operations  commenced. 

10.  Conclusive  reasons,  involving  other  weighty  public  interests  no  less 
than  this,  but  connected  also  with  the  project  of  verifying  in  the  happiest 
manner  the  geodesy  of  our  extended  and  circuitous  coast,  conspire  to 
render  the  triangulation  of  the  great  Appalachian  chain  of  mountains  a 
most  desirable  undertaking,  and  encourage  the  hope  that  our  government 
will  very  early  direct  that  most  important  work  to  be  executed. 

11.  The  publication  in  full  of  all  the  observations  upon  which  the  pub- 
lished results  of  the  Coast  Survey  are  founded,  together  with  the  meth- 
ods employed  in  the  redaction  and  discussion  of  the  observations,  would 
be  a  contribution  to  science,  and  especially  to  the  science  of  geodesy,  of 
inappreciable  value,  besides  being  necessary  to  secure  the  records  against 
loss ;  and  the  committee  earnestly  hope  that  the  government  may  not  fail 
to  provide  the  means  for  the  adequate  and  rapid  prosecution  of  the  work. 

12.  The  existing  organization  of  the  Survey,  judged  in  the  light  of  the 
experience  acquired  by  our  own  and  by  foreign  governments  in  the  man- 
agement of  such  works,  is,  in  the  deliberate  opinion  of  tlio  committee, 
preferable  to  any  other  that  has  ever  been  suggested." 

3.  Note  on  the  Height  of  the  Atmosphere, — A  letter  from  Mons.  Emm. 
Liais  published  in  the  Comptes  Rendus  (Jan.  10,  1859,  p.  109)  gives  the 
results  of  his  inquiries  into  the  height  of  the  atmosphere  as  deduced  from 
observations  on  polarization  made  at  the  tropics  at  the  commencement  of 
dawn  and  the  end  of  twilight.  The  letter  is  dated  San  Domingos, 
Bay  <^  Rio  Janeiro,  Dec.  6,  1858.  His  observations  at  that  place,  Dec. 
1,  2,  and  3,  indicated  that  the  limit  of  atmospheric  polarization  was  9"^ 
40"  in  passing  from  20  defi;rees  east  of  the  zenith  to  20  degrees  west. 
But  at  San  I^mingo,  of  which  the  latitude  is  23^  S.^  tbe  limit  of  the 
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•badow  passes  over  25*6  kilometres  per  iDitmte,  or  247*5  kilometres  in 
9m  40t.  From  this  the  height  of  the  atmosphere  is  calculated  to  be  340 
kilometres  or  211  miles. 

4.  Museum  of  Comparative  Zoology  at  Cambridge, — Since  our  last 
(see  pp.  295-299  this  vol.)  a  new  and  most  encouraging  aspect  has  come 
over  this  important  movement  Tlie  legislature  of  Massachusetts,  afler 
listening  to  tne  persuasive  eloquence  of  Agassiz,  exhibiting  in  the  most 
catholic  and  unselfish  spirit  the  claim  of  the  subject  upon  the  public 
purse,  has  appropriated  one  hundred  thousand  dollars  for  a  zoological 
museum,  on  the  condition  that  as  much  mere  should  be  subscribed,  in- 
cluding the  legacy  of  Mr.  Francis  C.  Gray  of  $50,000,  for  the  same  pur- 
pose. The  subscription  soon  amounted  to  $80,000  besides  this  legacy, 
or  in  all,  including  the  bounty  of  the  State,  to  the  magnificent  sum  of 
$230,000  {two  hundred  and  thirty  thousand  dollars).  It  is  now  proposed 
to  make  up  the  whole  amount  to  a  quarter  of  a  million. 

It  will  be  remembered  that  the  legacy  of  Mr.  Gray  is  for  the  expenses 
of  the  museum  exclusive  of  salaries  or  buildings. 

This  bounty  of  the  State  is  derived  from  ^e  sales  of  a  large  tract  of 
land  in  tbe  city  of  Boston  reclaimed  by  the  commonwealth  from  the 
•*  Back  Bay^^  and  hence  called  the  **  Back  Bay  lands.^  The  whole  pro- 
ceeds of  this  noble  domain  so  far  as  by  partition  with  the  city  and  the 
contractors  they  belong  to  the  State  (and  they  are  estimated  by  millions) 
are  solemnly  dedicated  to  the  cause  of  education— ever  held  most  sacred 
in  great-hearted  Massachusetts.  Were  it  pertinent  to  our  pa^  we 
should  delight  to  transfer  to  them  all  that  relates  to  this  subject,  but  we 
will  content  ourselves  by  giving  the  act  of  incorporation  for  the  "  Museum 
of  Comparative  Zoology^  passed  April  6,  1859." 

"  Ak  act  to  incorparate  the  Trustees  of  the  Museum  of  Comparatire 
Zoology : 

Bs  it  enacted  by  the  Senate  and  H<m%e  of  Bepreeentativee  in  General  Court  aseem- 
bled,  and  by  the  atUharity  of  the  $ame,  aefollovfi: 

SicnoN  1.  The  Oovcmor,  the  Lieutenant  GoYemor,  the  PresideDt  of  the  Senate, 
the  Speaker  of  the  House  of  Representatives,  the  Secretary  of  the  Board  of  Edu- 
cation, the  Chief  Justice  of  the  highest  Judicial  Court,  ex  officiie^  and  Louis  Agassis 
and  William  Qray,  together  with  Jacob  Bigelow,  James  Walker,  O^rge  Ticknor, 
Nathaniel  Thayer,  Samuel  Hooper,  Samuel  G.  Ward  and  James  Lawrence,  ond 
their  successors,  are  hereby  made  a  body  politic  and  corporate,  by  the  name  of  the 
'  IVustees  of  the  Museum  of  Comparative  Zoology,'  witii  all  the  powers  and  privi- 
leges set  forth  in  the  Forty-fourth  Chapter  of  the  Revised  Statutes,  so  far  as  the 
same  are  applicable  to  the  purpose  for  which  said  Corporation  is  established,  as 
hereinafter  mentioned,  and  not  inconsistent  with  the  provisions  of  this  Act. 

Si^OTiOM  2.  Said  Corporation  may  receive,  hold,  purchase  and  possess  real  and 
personal  property  not  exceeding  three  hundred  Uiousand  dollars  in  value,  to  be 
used  and  miproved  for  the  erection,  support  and  maintenance  of  a  Museum  of  Com- 
parative Zoology  at  Cambridge,  in  this  Commonwealth;  and  the  sum  of  fifty  thou- 
sand dolbrs,  heretofore  contributed  in  aid  of  the  Museum  of  Comparative  Zoology 
hj  William  Gray,  shall  be  deemed  to  be  a  part  of  the  sum  reqnired  to  be  rallied  by 
private  subscription  for  the  said  Museum,  as  a  condition  precedent  to  the  payment 
Dy  the  Commonwealth  to  said  Trustees  of  any  part  of  the  avails  of  the  sales  of 
land  in  the  Bock  Bay. 

Section  8.  The  places  of  Louis  Agassix  and  William  Gray,  wheneyer  the  same 
or  either  of  them  snail  become  yacant  by  death,  resignation  or  otherwise,  shall  be 
filled  by  a  concunrent  yete  of  the  Senate  and  House  of  Representatiyes,  and  the 
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Mma  ooune  shall  be  afterwards  adopted  when  the  place  of  the  successor  of  either 
of  tliem  shall  become  racant;  but  any  vacancy  occasioned  by  the  death,  resigna- 
tion or  otherwise,  of  any  of  the  other  persons  named  in  tliis  Act  (except  the  mem- 
bers designated  ex-qfficiia),  or  of  the  successors  of  such  persons,  shall  be  filled  by 
election  by  the  whole  board  of  Trustees,  at  meetings  specially  called  for  that  purpose. 

Sbotion  4.  The  said  Trustees  shall  arrange,  so  far  as  may  be  done  consistently 
with  the  interests  of  the  institution,  for  the  distributioD  of  duplicate  specimens,  l^ 
exchange  or  otherwise,  among  other  colleges  and  iustitutions  of  learning  in  this 
Commonwealth  and  elsewhere.  And  the  Museum  belonging  to  said  Trustees  shall, 
at  all  reasonable  times,  and  under  reasonable  regulations,  l>e  sept  open  to  the  public 
free  of  charge. 

SEcrioN  6.  This  act  shall  take  effect  from  and  after  its  passage.** 

6.  Conservatory  of  Art  and  Science, — ^By  force  of  that  **  perpetual 
semination''  which  Lord  Bacon  says  is  ever  the  surest  sign  of  a  great 
principle,  Agassiz's  example  has  awakened,  it  seems,  in  the  whole  body 
politic  in  Massachusetts  a  noble  zeal  to  secure  for  the  citizens  of  the  whole 
State  a  truly  National  Museum,  on  the  broad  plan  of  the  British  Museum, 
or  rather,  it  is  said,  to  unite  the  features  of  the  Paris  Garden  of  Plants 
with  the  Conservatoire  des  Arts  et  Metiere^  to  be  located  at  Boston  and 
endowed  and  sustained  by  the  public  purse.  This  movement  promises  to 
be  successful  as  soon  as  a  proper  plan  is  matured.  The  Committee  on 
Education  commended  it  to  the  legislature  in  the  strongest  manner,  and 
only  certain  considerations  of  a  private  nature  between  the  City  of  Bos« 
ton  and  the  Commonwealth  prevented  its  taking  the  form  of  law  a  month 
ago.  The  source  of  endowment  is  to  be  also  the  Back  Bay  lands.  The 
spirit  of  Boston  and  its  commonwealth  is  adequate  not  merely  to  conceiv* 
ing,  but  to  giving  practical  efficiency  to  any  plan  for  a  ereat  public  mu- 
seum which  the  wisdom  of  ita  citizens  may  elaborate ;  for  there,  is  ever 
found  the  happy  union  of  the  designing  mmd  and  the  eiecutive  hand — 
the  ability  both  to  9ay  and  to  jMzy. 

6.  Legacy  to  Tale  Colkge,  New  ffaven,-^The  bequest  of  the  Hon. 
Henry  L.  Ellsworth  to  Yale  College,  amounting,  it  is  estimated,  to  two 
or  three  hundred  thousand  dollars,  is  appropriated  by  the  will  to  scholar- 
ships,  and  is  therefore  rather  a  gift  to  the  public  than  to  the  College  itself. 
The  will  is  to  be  contested  and  the  issue  is  doubtful.  If  sustained,  the 
College  will  receive  from  it  only  tuition  fees,  and  these,  as  is  well  known, 
naeet  but  little  more  than  half  the  expenses  of  instruction.  It  is  a  mu- 
nificent donation  to  the  general  interests  of  public  education. 

7.  Journal  of  the  American  Geographical  and  Statistical  Society. — 
The  American  Geographical  and  Statistical  Society  of  New  York  has 
commenced  the  publication  of  a  monthly  Journal  of  thirty- two  large 
octavo  pages.  The  enterprise  is  important  and  deserving  of  hearty  en- 
couragement   We  wish  it  complete  success. 

The  object  of  the  Journal,  as  stated  in  the  introduction,  is  to  furnish 
information  on  Geographical  and  Statistical  subjects,  by  the  publication, 
in  a  form  adapted  to  their  preservation  and  convenient  use,  of  the  papers 
read  before  it,  and  of  communications  with  which  it  may  be  favored ;  to 
cultivate  and  cherish  a  taste  for  research  in  the  wide  field  of  Geography 
and  Statistics ;  and  to  create  among  its  members  an  interest  that  will 
secure  their  hearty  co-operation  in  the  promotion  of  its  objects.  In  the 
absence,  both  in  the  Federal  and  State  Governments,  of  bureaus  specially 
devoted  to  these  subjects,  a  work  similar  in  character  to  the  one  now  pre- 
sented seems  indispensable  to  their  proper  elucidation  and  publication. 


Digitized  by  VjOOQIC 


452  Miscellaneous  Intelligence. 

Obituart. — ^Prof.  William  W,  Mathbii,  acting  President  of  the  UniTer- 
Bity  of  Ohio  at  Columbus,  died  in  that  city,  February  26, 1859.  He  was 
graduated  at  the  U.  S.  Military  Academy  in  1828 — where  he  continued 
to  reside  as  instructor  in  mineralogy  and  geology,  and  assistant  to  the 
professor  of  chemistry  until  1884-5.  In  1836  ne  resigned  his  commis- 
sion in  the  army  and  devoted  himself  exclusively  to  scientific  pursuits. 
Being  appointed  by  the  Governor  of  New  York  one  of  the  four  principal 
geologists  for  the  survey  of  that  state,  his  final  report  on  the  geology  of 
the  first  district  was  published  in  a  large  quarto  in  1843.  This  was  bis 
most  important  original  work — and  it  will  always  bear  honorable  testi- 
mony to  his  ability  and  accuracy  as  an  observer  in  this  department  of 
nature.  He  held  the  post  of  geologist  to  the  state  of  Ohio  from  1837  to 
1840,  and  published  three  annual  reports  of  which  notice  will  be  found 
in  the  first  series  of  this  Journal.  Ho  was  also  for  a  time  charged  with  a 
geological  reconnoissance  of  the  state  of  Kentucky  and  published  one 
preliminary  report  on  that  state.  Since  1842  he  has  been  connected  as 
an  instructor  with  the  University  of  Ohio.  His  contributions  to  the  pages 
of  this  Journal  have  been  numerous  and  important  both  in  chemistry, 
mineralogy  and  gooloffy.  His  paper,  entitled  ^  Contributions  to  Cbemi- 
cal  Science,''  printed  m  vol.  xxvii,  first  series  (1835),  gives  ample  evi- 
dence of  his  ability  in  practical  chemistry.  His  age  is  not  reported ;  but 
he  could  not  have  been  far  from  fifty-five  years.  He  was  a  native  of 
Middlesex  county,  Connecticut 
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New  Cretaceous  saurian  in  New  Jersey, 
266. 
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Eocene,  of  the  Tyrol,  Ettingekau- 
fen,  433. 
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Art.  I. — On  a  new  Sounding  Apparatus  far  Deep-sea  Sounding  ; 
by  Prof.  W.  P.  Trowbridge,  Assistant  IT.  S.  Coast  Survey.— 
W  ith  a  Pkte. 

[Publidiad  in  tliif  Joonitl  by  pwrmiiiiiffn  of  the  Tntmarj  DtptrtmeDt] 

OommiinicatioQ  addretted  to  Prof.  A.  D.  Baohb,  Sapt.  IT.  S.  Coast  Surrej,  dated 
tr.  S.  Coart  Surrey  OflSoe,  Waahiiigton,  D.  0.,  April  6, 1859. 

Dear  Sir, — ^In  my  report  to  you  of  May  81, 1858, 1  had  the 
honor  of  presenting  the  results  of  an  investigation  of  the  laws 
of  descent  of  heavy  bodies  in  the  ooean,  under  the  conditions 
required  in  deep-sea  sounding. 

The  object  of  that  investigation  was  to  ascertain  and  develop 
fully  the  causes  of  failure  and  error  in  deep-soundings,  and  to 
devise  a  more  oertain  and  reliable  mode  of  measuring  the  depth 
of  the  ocean,  in  the  off-shore  hydrography  of  the  Coast  Survey, 
and  especially  in  the  swift  current  of  the  Gulf  Stream. 

I  have  now  to  present  for  your  further  consideration  a  sound- 
ing  apparatus  based  upon  the  developments  given  in  my  former 
repoil;,  and  the  result  of  farther  study  and  experiments  on  the 
subject 

The  distinguishing  feature  of  the  method  herein  described, 
though  exceedingly  simple  in  its  api>lication,  has  never  before 
been  {)roposed,  inasmuch  as  its  necessity  could  hardly  have  been 
felt,  without  a  careful  analysis  of  the  circumstances  m  descent  of 
the  sounding  lead  and  line. 

In  the  method  of  sounding  heretofore  employed,  the  influence 
of  the  friction  of  the  water  upon  the  line,  or  ^'endwise  resist* 
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ance*'  as  it  is  called  by  Prof.  Airy,  was  known  to  exist,  but  the 
amount  of  this  endwise  resistance  in  pounds,  and  its  ultimate 
effects  at  great  depths,  had  not  been  determined.  It  was  sup- 
posed that  by  making  use  of  a  weight  of  thirty  or  forty  pounos 
and  a  small  fishing  line,  this  resistance  would  be  reducea  to  an 
inappreciable  amount,  or  at  least  that  its  effect  in  retanline  the 
descent  of  the  lead  would  not  be  sufficient  to  destroy  confidence 
in  the  results. 

It  appears,  however,  from  the  investigations  referred  to,  that 
a  weight,  such  as  is  ordinarily  used  in  sounding,  will  be  practi- 
cally held  in  suspension  at  no  very  great  depth,  even  when  the 
line  used  is  the  smallest  that  will  sustain  the  weight  with  safety 
in  the  air;  and  in  confirmation  of  this  conclusion,  the  fact  is 
well  established,  that,  notwithstanding  repeated  experiments 
made  by  the  most  skillful  officers  and  with  the  utmost  care,  the 
bottom  of  the  ocean  has  never  been  reached  in  its  deepest  parts; 
and  even  where  the  bottom  has  been  attained  and  specimens 
brought  to  the  surface,  the  uncertainiics  of  the  results  have  given 
good  grounds  for  controversy  with  regard  to  the  depth. 

These  failures  and  uncertainties  do  not  arise  firom  the  magni- 
tude of  the  distance  to  be  measured,  nor  from  the  impenetra- 
bilitjr  of  the  fluid  through  which  the  lead  has  to  pass:  distances 
infinitely  great  and  infinitely  small  in  the  universe  above  and 
around  us,  have  been  measured  with  precision ;  and  the  unex- 
plored depths  of  the  ocean  are  occnpiea  by  a  medium  freely  and 
equally  penetrable  at  all  depths.  Yet  in  this  field,  a  field  daily 
traversed  by  the  commerce  of  the  world,  a  distance  of  a  few 
miles  only  has  baffled  all  attempts  to  measure  it. 

The  difficulty  lies  in  the  simple  cause  stated  above,  viz.  the 
"endwise  resistance''  or  friction  upon  the  sounding  line,  which 
prevents  the  lead  from  going  to  the  bottom  where  the  depth  is 
great 

The  apparatus  which  I  have  devised,  is  designed  to  avoid  this 
friction  upon  the  line,  while  at  the  same  time  the  line  is  not  dis- 
pensed with,  but  is  made  use  o^  as  in  the  ordinary  mode. 

Before  describing  this  apparatus  I  will  briefly  refer  to  some  of 
the  results  given  in  my  previous  report  on  this  subject 

The  rate  of  descent  or  an  iron  globe  or  sphere,  as  the  simplest 
geometrical  form,  was  first  determined  when  falling  fineely  in  the 
ocean,  and  it  was  found  that  a.  sphere  will  attain  a  certain  maxi- 
mum velocity,  within  twenty-five  feet  of  the  surface,  which  ve- 
locity will  be  kept  up  without  sensible  increase  or  diminution  to 
the  bottom. 

For  a  82  lb.  iron  shot  this  uniform  velocity  is  about  sixteen 
feet  per  second. 

The  conditions  of  descent  when  a  small  line  is  attached  to  the 
8phere  and  drawn  down  with  it,  were  then  discussed,  the  line 
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being  uncoiled  from  a  reel  on  the  deck  of  the  vessel,  and  drawn 
down  by  the  weight  of  the  sphere.  The  friction  of  this  line  in 
the  water  causes  a  remarkable  change  in  the  rate  of  descent. 
Nearly  the  same  maximam  velocity  at  starting  is  attained,  but 
the  velocity  becomes  rapidly  reduced,  until  the  sphere  becomes 
suspended  nearly  motionless  in  the  water. 

Taking  the  simple  case  of  a  82  lb.  shot  attached  to  a  small 
fishing  line,  the  shot  attains  its  maximum  velocity  of  sixteen  feet 

ter  second  within  twenty-five  feet  of  the  surface,  but  before  a 
undred  fathoms  of  the  line  is  drawn  into  the  water,  this  ve- 
locity is  reduced  to  eight  feet  per  second — a  diminution  of  half 
the  velocity  from  the  friction  of  one  hundred  fathoms  of  line. 
At  five  hundred  fathoms  the  velocity  is  again  reduced  half,  or 
to  four  feet  per  second ;  and  at  three  thousand  fathoms  to  about 
one  loot  per  second.  Whereas  at  this  dfpth,  if  tliere  is  no  line 
aUached,  the  shot  will  fall  wiUi  its  oriffinal  velocity  of  sixteen  feet  per 
second  undiminished.  Below  tliis  depth  we  may  determine,  in 
the  same  wa^r,  the  circumstances  in  the  two  cases :  the  shot  fall- 
ing freely  still  retains  its  uniform  velocity  of  sixteen  feet  per 
second  at  four,  five,  and  six  thousand  fathoms  depth,  while  with 
the  line  attached,  at  five  thousand  fathoms  the  velocity  is  reduced 
to  a  few  inches  per  second,  and  at  six  thousand  fathoms  the  de- 
scent is  not  perceptible  under  ordinary  circumstances. 

The  time  of  descent  becomes  an  important  element  also  in 
practice ;  in  the  two  cases  given,  the  shot  falling  freely  will  de- 
scend to  the  depth  of  three  thousand  fathoms  in  twenty  minutes, 
and  to  the  depth  of  six  thousand  fathoms  in  forty  minutes. 
While  with  the  line  attached,  it  will  require  two  hours  to  de- 
scend three  thousand  &thora.s,  and  eight  hours  to  descend  six 
thousand  fathoms.  These  effects  were  shown  to  be  due  to  the 
friction  alone ;  the  amount  of  which  in  pounds,  was  determined 
for  different  cases,  in  which  different  forms  of  weight  and  differ- 
ent sizes  of  lines  were  used;  and  the  entire  inapplicability  of 
the  ordinary  mode  of  sounding  for  great  depths,  and  even  for 
ordinaiT  depths,  where  the  object  is  to  obtain  a  correct  knowl- 
edge oi  the  depths,  was  denionstrated. 

Methods  have  been  proposed  in  which  a  line  is  dispensed 
with,  by  detachiof^  a  float  at  the  bottom,  when  the  plummet 
strikes,  and  watching  for  the  return  of  the  float  to  the  surface; 
but  this  is  impracticable,  as  there  is  no  material  applicable, 
within  our  knowledge,  that  will  float  to  the  surface  from  the 
bottom  of  the  sea,  on  account  of  the  great  pressure,  which  con- 
denses the  bulk,  so  us  to  render  bodies  specifically  lighter  than 
water  at  the  sur&ce,  heavier  than  water  at  even  moderate 
depths. 

A  line  must  therefore  be  used  to  bring  back  to  the  surface  any  . 
machine  by  which  the  depth  may  be  registered  in  the  descent 
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And  the  motion  of  this  line  in  an  extended  form  in  the  waler 
must  be  avoided. 

The  apparatus  which  I  have  devised  is  designed  to  secDTe  this 
object, — hj  attaching  to  the  sinker  a  tube  or  case  in  which  the 
sounding  Une  is  compactly  coiled,  and  from  which  it  will  be  dis- 
charged  freely,  thus  causing  the  plummet  to  carry  down  the  a»7, 
while  one  end  of  the  line  is  held  &st  at  the  surface;  the  line 
being  imooiled  irom  the  descending  sinker  in  the  manner  thai  a 
spider  falling  from  a  height  gives  out  a  thread  in  his  descent  by 
which  he  retains  communication  with  the  point  above  to  which 
the  thread  is  attached.  The  motion  of  the  line  in  an  extended 
form  through  the  water  being  thus  avoided,  all  the  conditions  of 
firee  descent  are  secured,  and  the  plummet  will  descend  to  the 
greatest  depths  with  a  rapid  and  uniform  velocity. 

The  depth  is  ascertained  in  the  manner  heretofore  known  as 
Massey's  method,  by  a  helix  or  curved  Uade,  which  is  caused 
to  revolve,  bv  the  motion  of  the  apparatus  through  the  water. 
Instead  of  Massey's  indicator  however,  which  fh>m  its  fitnlty 
construction  does  not  give  accurate  results,  I  have  adapted  Sax- 
ton's  Current  Metre,  a  much  more  d^cate  instrument,  to  this 
purpose. 

A  specimen  tube  is  also  used  differing  somewhat  £rom  those 
now  in  use,  in  construction  but  not  in  its  essential  points. 

The  lower  end  of  the  line  is  attached  to  the  register  and  to  the 
specimen-box  which  weigh  together  only  two  or  three  pounds, 
and  as  the  line  is  hauled  in  mnn  the  bottom  it  brings  up  the 
register  and*  specimen-box,  leaving  the  plummet  and  attached- 
case  at  the  bottom. 

The  details  of  construction  are  shown  in  the  accompanying 
drawinffs  and  description  of  the  wparatus. 

Besides  overcoming  the  principal  difficulty  in  sounding,  there 
are  other  important  advantages  secured  by  this  arrangement 
which  simplify  rather  than  complicate,  the  problem.  These  are 
as  follows : 

Firsts  there  is  no  strain  upon  the  Une,  in  the  descent,  except 
from  its  own  weight,  no  matter  to  what  depth  or  with  what 
velocity,  the  plummet  may  descend. 

It  is  possible  therefore  to  employ  a  very  sotall  line ;  a  single 
thread  of  silk  may  in  fact  be  extended  to  the  bottom  of  tne 
ocean.  This  nermits  of  the  use  of  a  line,  which  may  be  coiled 
compactly  witnin  a  small  space,  the  strength  €>(  the  line  being 
made  just  sufficient  to  insure  its  being  hauled  in  with  safety, 
bringing  up  at  the  same  time  the  specimen-box  and  the  register. 
The  strain  Drought  upon  it,  in  hauling  in,  will  depend  upon  the 
velocity,  of  the  upward  motion,  wmch  may  be  regulated  ae- 
ooirdingly. 
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Sscondhfj  a  rapid  and  un^brm  descent  being  secured,  the  indi* 
cations  of  a  revolving  register  will  be  reliable  when  attached  to 
this  plummet ;  while  in  the  present  mode  of  sounding  the  slow 
motion  of  descent  at  great  depths,  renders  such  a  mode  of  regis- 
tering the  depth  uncertain  and  unreliable. 

Thirdly^  there  being  no  strain  upon  the  line  in  the  descent  apd 
the  motion  being  uniformy  it  is  practicable  to  determine  the 
depth  by  the  time  of  descent^  making  use  of  a  small  insulated 
wire  as  a  sounding  line,  and  determining  the  instant  that  the 
weight  strikes  the  bottom  by  an  electrical  signal  transmitted 
through  the  line.  An  apparatus  was  devised  as  long  since  as 
the  year  1845,  for  ascertaming  the  moment  when  the  weight 
strikes  the  bottom,  by  electricity,  but  in  the  mode  of  sounding 
heretofore  employed,  no  particular  advantage  would  result  from 
this,  while  the  danger  of  breaking  the  electric  continuity  is  very 
great  owing  to  the  strain  brought  upon  the  line  in  the  descent ; 
and  the  plummet  as  now  us^  descends  with  such  a  varying 
velocity,  that  even  with  the  time  of  descent  given,  no  calculation 
will  give  the  depth.  The  method  has  therefore  never  been  put 
in  practice.  Whereas,  in  the  method  proposed,  there  is  no 
stram  upon  the  line  in  its  descent,  and  the  plunmiet  will  fall 
through  each  successive  hundred  fathoms  in  tne  same  time ;  the 
time  of  descent  will  thits  furnish  a  simple  Tneans  of  calculating  the 
depth. 

In  this  process  it  will  not  be  necessary  to  recover  the  line,  and 
the  time  required  to  sound  the  ocean  at  any  point,  need  only  be 
that  required  for  the  plummet  to  sink  to  the  bottom,  moving 
with  any  velocity  which  may  be  desired. 

I  have  made  many  experiments  on  the  best  method  of  coiling 
the  line  so  as  to  secure  its  uncoiling  with  certainty,  and  without 
the  possibility  of  strain  upon  the  line,  or  the  occurrence  of  a  kink. 

I  have  also  given  much  attention  to  the  quality  and  size  of 
line  to  be  used :  upon  these  points,  the  practical  working  of  the 
apparatus  in  a  certain  degree  depends,  but  being  merely  me- 
cnanical  questions  they  are  easily  settled.  They  are  fully  dis- 
cussed in  the  description  which  accompanies  the  drawings.- 

The  importance  of  the  problem,  which  is  thus  sought  to  be 
solved,  in  connection  witn  the  survey  of  the  coast,  has  never 
been  questioned.  A  knowledge  of  the  configuration  of  the 
bottom  of  the  sea,  adjacent  to  the  coast,  is  necessary  to  the  solu- 
tion of  many  questions  of  importance  to  navigation,  and  to  sci- 
ence, and  especially  that  of  the  ruling  feature  of  the  Atlantic 
coast,  the  Gulf  Stream ;  but  besides  these  considerations  the 
question  has  become  one  of  great  public  interest  in  connection 
with  the  laying  of  submarine  telegraphs ;  the  risk  of  such  enter- 
prises being  diminished  in  proportion  to  the  accuracy  with  which 
the  depth  of  the  sea  is  known  at  every  point  of  any  proposed 
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line;  and  the  ultimate  practicability  of  such  operations  across 
the  Atlantic  being  jet  to  be  demonstrated  by  new  and  more 
accurate  soundiDgs. 

DBSCRIPTIOSr. 

The  accompanying  plate  is  a  photographic  copy  of  a  drawing 
made  from  the  first  instrument  constructed.  Some  flight  modi- 
fications have  since  been  made  in  the  mode  of  attaching  the 
register  but  without  aflfecting  the  general  design. 

PLATE  I. 
Fig.  1.  Represents  the  plummet  as  it  appears  in  its  descent. 

T,  the  tube  or  case  containing  the  coiled  line. 

W,  the  leaden  or  iron  weight  inserted  in  the  bottom  of  the  tube. 

C,  the  conical  cap. 

R,  the  register  in  its  place  upon  the  cap. 

L,  the  line. 
Fig.  1  a.  Represents  a  longitudinal  section  of  the  tube,  weight  and  cap ; 

showing  the  mode  of  coiling  the  line  in  balls,  and  the  small  specimen* 

box  t  passing  through  the  hollow  weight 
Fig.  2.  Represents  the  register  on  a  larger  scale. 

A  k,  the  helices  or  blades. 

r  r,  the  register  wheels. 

ggy  the  locks  for  gearing  and  ungearing  the  wheels. 
Fig.  2  a,  represents  the  plan  or  horizontal  view  of  the  register,  it  being  con* 

structed  so  as  to  offer  the  least  resistance  in  passing  through  the  water* 
Fie.  3,  shows  the  detailed  construction  of  the  register  wheels,  and  the 

helices.  « 

From  fig.  1,  it  will  be  seen  that  the  form  of  the  apparatus  admits  of 
rapid  motion  through  the  water.  The  weight  is  conical  and  elongated 
and  the  register  presents  the  ed^es  only,  of  brass  plates  to  the  water,  and 
the  line  being  uncoiled  and  discharged  from  the  tube,  there  is  no  retard- 
ing force  to  the  descent,  from  the  line  itself.  Anj  desired  velocity  of 
desent  may  be  given  to  the  plummet  by  increasing  or  decreasing  the 
weight  W. 

Fig.  1  a,  shows  the  method  of  coiling  the  line. 

There  are  various  modes  of  doing  this  which  are  in  eommon  practice 
in  twine  and  cotton  factories ;  that  which  is  here  exhibited  is  the  method 
of  coiling  in  balls ;  all  the  bails  exhibited  in  the  tube  being  formed  of  one 
unbroken  line,  the  line  drawing  out  from  the  centre  of  each,  until  it  is  all 
drawn  from  the  tube.  The  roachineiy  for  winding  these  balls  is  very 
sijnple ;  a  drawing  of  that  which  I  have  used  is  herewith  enclosed. 

The  essential  points  in  the  coiling  are  to  coil  the  line  in  as  compact  a 
space  as  possible,  and  so  as  to  ensure  a  certainty  of  discharge  without 
danger  of  kinking.  Two  other  modes  of  coiling  are  now  under  consid- 
eration, either  of  which  may  be  better  than  the  method  by  balls.  One 
is  to  wind  upon  a  spindle,  and  the  other  to  lay  the  line  in  a  sort  of  com- 
pound coil,  directly  in  the  tube.  All  these  methods  are  now  practised  in 
the  factories  on  a  large  scale,  for  winding  twine  and  cotton. 

The  line  used  should  be  about  five  hundredths  of  an  inch  in  dinmeter 
and  as  strong  as  it  can  be  made  of  that  size.    A  braided  line  of  Holland 
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flax,  or  silk  of  fire  huBdredths  of  an  inch  in  diameter,  may  be  made  to 
bear  a  strain  of  40  or  50  lbs. ;  which  is  abundantly  strong  for  the  pur* 
pose,  as  the  weight  and  case  are  left  at  the  bottom,  the  register  and  speci- 
men tube  only  being  brought  up. 

Tube. — ^The  tube  may  be  made  of  tin  in  sections  of  eighteen  inches 
length,  with  stove-pipe  joints  and  bayonet  fastenings.  The  object  of  this 
is  to  adapt  the  length  of  the  tube  readily  to  the  amount  of  line  which  it 
is  to  contain.  A  tube  four  inches  in  diameter  will  contain  nearly  a  mile 
of  line  to  each  foot  of  the  tube. 

Sinker  and  Specimen-tube, — ^The  sinker  is  made  of  cast  iron  or  lead  of 
any  desired  weight,  depending  upon  the  desired  velocity  of  descent  A 
weight  of  25  lbs.  has  been  adopted.  The  sinker  is  conical  and  is  inserted 
into  the  lower  end  of  the  tube  containing  the  line  and  fastened  to  this 
tube  by  screws  or  by  a  bayonet  joint  and  fastening.  The  weight  has  a 
conical  hole  or  cavity  through  its  entire  length,  through  which  the  small 
specimen-tube  passes  in  the  manner  shown  in  the  drawing.  The  speci- 
men-tube is  a  tube  of  thin  brass  passing  through  the  weight  and  attached 
to  the  lower  end  of  the  line  within  the  large  tube.  This  specimen-tube 
is  fitted  with  a  valve  opening  upwards  in  the  bottom,  which  closes  when 
the  tube  is  drawn  up,  thus  retaining  the  mud  which  is  forced  into  the 
tube  when  the  weignt  strikes  bottom.  The  specimen-tube  fits  loosely  in 
the  hollow  of  the  weight,  so  that  it  may  be  easily  drawn  out  as  the  line 
is  hauled  in. 

Cap. — ^The  cap  is  used  for  two  purposes ;  to  contract  the  upper  end  of 
the  tube  containing  the  line,  so  that  the  line  cannot  rise  in  bulk  out  of 
the  tube,  and  for  supporting  the  register.  It  is  formed  in  the  shape  of 
the  frustum  of  a  cone,  cut  awav  on  one  side  as  well  as  open  at  the  top, 
so  as  to  allow  the  line  to  be  discharged  freely.  A  flat  strap  is  fastened 
to  the  top  of  the  frustum  nearly  in  uie  line  of  the  axis  of  the  tube,  and 
upon  this  strap  the  register  is  set  as  shown  in  the  drawiifg ;  the  register 
is  kept  in  its  place  by  loose  collars. 

Register. — The  apparatus  for  measuring  the  depth  consists  of  a  helix 
or  curved  blade  attached  to  a  vertical  axis,  and  wheels  gearing  into  an 
endless  screw  upon  this  axis.  The  revolutions  of  the  helix  caused  by  the 
motion  through  the  water  are  communicated  to  the  wheels  which  are 
graduated  so  as  to  indicate  the  number  of  revolutions  of  the  helix. 

Two  registers  are  attached  to  one  plummet  by  attaching  them  together 
in  the  manner  shown  in  fig.  2,  by  means  of  brass  plates.  The  blades  are 
made  to  turn  in  opposite  directions  and  will  operate  as  checks  upon  each 
other,  and  also  counteract  the  effect  of  any  rotary  motion  in  the  plummet. 

The  construction  of  the  blades  and  wheels  and  the  mode  of  gearing 
them  with  the  endless  screw  are  shown  in  ^g.  3.  The  wheels  are  differ- 
ential wheels,  that  is,  they  are  concentric,  one  of  them  having  one  hun- 
dred teeth,  and  the  other  one  hundred  and  one  teeth.  The  cross-bar  {h\ 
has  a  slight  motion  carrying  with  it  the  wheels ;  this  motion  is  governea 
by  a  spring  s.  To  ^ar  the  wheels,  the  cross-bar  is  pressed  towards  the 
endless  screw  until  Uie  teeth  gear  with  that  screw  and  the  bar  is  there 
locked,  as  shown  in  ^g.  2,  at  g  g.  The  revolution  of  the  blade  will  now 
cause  both  wheels  to  turn,  and  after  one  hundred  revolutions  the  wheels 
will  be  found  separated  by  one  tooth  or  one  division.  The  difference! 
thus  measure  hundreds  of  revolutions.  - 
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In  the  register  from  which  the  drawings  were  made,  the  blades  vetohr* 
once  in  two  feet ;  one  hundred  revolutions  will  ther^re  correspond  to 
two  hundred  feet,  or  one  division  of  the  scale  of  the  register  to  thir^* 
three  ^Etthoms. 

When  the  register  is  hauled  up,  the  arms  9l  gg^  ^•%  drq>,  and  the 
springs  cause  the  wheels  to  ungear  and  flj  back,  where  they  are  held 
motionless  by  a  projecting  point  at  n,  fig.  3.  The  arms  are  made  to  drop 
by  means  of  a  small  wire  which  is  attached  to  the  cap  as  shown  at  u 
VLg,  1 ;  this  wire  is  fastened  to,  or  hooks  o?er  the  ends  of  the  arms,  and 
,  when  the  raster  is  drawn  off,  the  arms  fall. 

Mode  of  attaching  the  line  to  the  register  and  epedmen-iuhe. — ^Before 
the  line  is  put  into  Uie  tube  it  is  attached  to  the  specimen-tube  at  a  point 
four  or  five  feet  from  the  end  of  the  line,  the  spare  end  is  passed  through 
the  tube,  and  when  the  balls  are  all  put  in  the  tube  the  extreme  end  of 
the  line  coming  out  at  top  is  attached  to  the  register,  after  taking  a  few 
turns  round  the  top  of  the  strap,  the  register  being  in  its  place. 

The  line  is  thus  attached  to  the  register  and  specimen-tube  only,  and 
not  to  the  large  tube  or  weight.  When  the  plummet  strikes  the  bottom 
a  part  of  the  line  will  remain  in  the  tube  ocHled ;  by  hauling  in  the  line 
this  part  will  however  be  uncoiled,  and  on  coming  to  the  bottom  of  Uie 
ooil,  the  specimen-tube  will  be  drawn  up  through  the  large  tube,  and 
after  the  specimen-tube  comes  out  the  register  will  be  drawn  off  the  strap, 
and  thus  the  large  tube  and  weight  will  be  disengaged  from  the  line, 
specimen-tube,  and  register ;  and  by  continuing  to  hatd  in,  the  roister 
and  specimen-tube  will  be  brought  to  the  surface. 

The  plummet  on  striking  will,  under  most  circumstanoes,  remain  stick- 
ing in  the  mud  in  an  upright  position. 


Akt.  n. — Notice  of  New  Localities,  and  interesting  varieties  of 
Minerals,  in  the  Lake  Superior  region :  supplementary  to  the  chap- 
ter on  this  subject,  in  Part  II.  of  the  Beport  of  Foster  and  Whit- 
ney; by  J.  D.  Whitney. 

Since  the  publication  of  the  second  part  of  our  "Report  on 
the  Geology  of  the  Lake  Superior  Land  JJistrict,"  in  1851,  some 
materials,  illustrative  of  the  mineralogy  of  this  region,  have  accu- 
mulated in  my  note-books,  which,  in  the  present  communication, 
I  have  put  together  in  the  alphabetical  order  of  the  minerals 
noticed,  for  convenient  reference.  A  few  of  the  facts  here  stated 
were  communicated  to  J.  D.  Dana,  for  the  last  edition  of  his 
"System  of  Mineralogy,"  and  are  here  repeated,  with  some  ad- 
ditional remarks  on  tne  general  mode  of  occurrence  or  econom- 
ical importance  of  the  ores  and  minerals  mentioned. 

Anatcime. — ^This  mineral  is  quite  abundant  on  Keweenaw 
Point,  and  has  also  been  noticed  oy  me  on  Michipicoten  Island; 
it  does  not  appear  to  have  been  oDserved  in  the  Ontonagon  re- 
gion.   The  finest  locality,  however,  by  far,  is  at  the  Copper  Falls 
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and  N(»rthwe8teni  miDes;  and,  eipeciaUj,  at  the  last-named 
place,  where  work  is,  for  the  present,  suspended.  Both  theae 
mines  are,  in  fact,  on  the  same  vein,  the  Copper  Falls  mine  being 
to  the  north,  and  the  Northwestern  to  tne  south  of  the  great 
belt  of  crystalline,  unproductive  trap,  which  runs  through  the 
middle  of  Keweenaw  Point  In  this  vein,  analcime  occurs  in 
large  and  almost  transparent  crystals  forming  geodes  in  the 
greenish  magnesian  silicate  which  is  the  principal  gangue  of  the 
vein.  These  crystals  are  all  trapezofaedrons,  and  sometimes 
occur  an  inch  in  diameter;  they  occasionally  have  a  thin  in- 
crustation of  chrysocoUa.  The  analcime,  at  this  locality,  is 
almost  always  associated  with  the  peculiar  form  of  orthoclasc^ 
so  common  in  the  copper  region,  and  which  will  be  notioea 
&rther  on. 

At  the  Old  Copper  Falls  vein  aiialcime  has  been  found  in  ra^* 
diated-fibrous  as  well  as  granular-massive  forms,  and  of  a  bright 
red  color. 

ApophylUte. — The  foliated  variety,  or  ichthyophthalmite,  waa 
found  in  great  abundance  in  1863  in  the  rubbish  thrown  out  at 
the  Winkings  on  the  Prince  vein,  on  the  north  shore.  A  variety 
in  small,  brilliant,  deepred  crystalline  scales  or  q)angl^  dis* 
seminated  through  calcite,  forms  curious  and  elegant  specimens. 
The  most  usual  occurrence  of  apophyllite  at  this  locality  is  in 
lai^  contorted  plates,  somewhat  resembling  the  variety  of  cal- 
cite  known  as  argentine.  Crystalline  specimens  are  occasionally 
met  with  at  the  Cliff  mine,  but  none  nave  been  noticed  in  the 
Ontonagon  district. 

Baryte8.—T-TheTe  are  numerous  veins  of  sulphate  of  baryta  on 
the  north  shore  of  the  Lake,  and  especially  along  that  portion 
lying  to  the  northwest  of  Isle  Soyale,  as  also  on  that  island,  and 
the  smaller  ones  which  lie  near  the  main  land  to  the  westward 
of  Thunder  Bay.  These  veins  vary  in  width  firom  a  few  inches 
to  several  feet,  and  are  usually  made  up  of  quite  compact  barytet 
without  crystallization,  and  destitute  of  accompanying  metailif* 
erousores. 

The  famous  *'  Prince  vein,"  on  Spar  Inland,  is  one  of  the  most 
conspicuous  and  interesting  objects,  at  least  in  the  eye  of  the 
mineral<^ist,  in  this  region.  As  it  makes  its  appearance  on  the 
south  side  of  the  island,  on  the  precipitous  fece  of  the  trap  clifEs, 
which  rise  nearly  vertically  from  the  water,  it  may  be  seen  from 
a  distance  of  several  miles  out  on  the  lake ;  and  when  shone 
upon  by  the  sun,  resembles  a  magnificent  water£Bill,  its  brilliant 
wnite  contrasting  strongly  with  the  dark  color  of  the  trappean 
rocks  in  which  it  is  enclosed. 

The  course  of  this  vein  is  about  N.  82**  W.,  or  nearly  at  right 
angles  to  the  general  trend  of  the  coast  of  this  portion  of  the 
lake.    At  the  southern  edge  of  Spar  Island  it  is  fourteen  feet 
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and  seven  incbes  wide.  Here  the  vein  is  made  np  of  bands  of 
oalcite,  crystalline  quartz  and  barytes,  as  represented  by  the  an- 
nexed cross-section. 


4' 11"  1'    6"  1''  V 

a,  a,  trap;  6,  b,  coarsely  crjstalliied  caldU;  €,  barytes;  d,  cakite  with  oopptf 
pjrites ;  ^  quartz  and  calcite. 

At  the  point  where  this  section  was  taken  the  ore  is  confined 
to  a  band  of  oalcite  in  the  centre  of  the  vein  and  about  six  inches 
in  ¥ridth.  The  metalliferous  portion  of  the  lode  consists  here  of 
chalcopyrite  and  erubcscite, — ^in  small  quantity,  however,  as 
compared  with  the  amount  of  barren  veinstone  connected  with 
these  ores. 

On  the  main  land,  about  two  miles  distant,  the  vein  reappears 
a  little  way  back  from  the  shore,  where  it  is  much  sput  up ; 
but  when  followed  a  few  rods  farther  to  the  northwest  it  oon- 
oentrates  again,  and  appears  to  have  a  width  somewhat  greater 
than  on  Spar  Island.  A  drift  has  been  carried  in  on  the  vein 
for  a  distance  of  165  feet,  from  which  most  magnificent  crystal* 
lizations  of  amethystine  quartz  and  calcite  were  obtained.  An 
examination  of  the  back  of  the  drift  shows  that  if  workings 
should  be  resumed  here,  a  rich  harvest,  for  the  mineralogist  at 
least,  would  be  mthered,  the  veinstone  being  highly  crystalline 
in  its  texture.  The  metalliferous  contents,  however,  seem  to  be 
chiefly  limited  to  blende.  At  the  point  in  the  level  where  a 
winze  has  been  sunk  to  the  depth  of  90  feet,  and  near  the  collar 
of  the  winze,  a  considerable  quantity  of  native  silver  was  ob- 
tained in  fine  laminaa  between  the  joints  of  the  blende.  A  large 
sum  of  money  was  expended  here,  after  the  discovery  of  the 
rich  bunch  of  silver,  but  it  does  not  appear  that  a  second  one 
was  ever  struck.  A  single  minute  pomt  of  native  silver  re- 
warded our  patient  search  of  hours  among  the  veinstone  for 
proof  of  the  existence  of  the  precious  metal. 

In  no  other  vein  in  this  neighborhood  were  any  interesting 
crystalline  minerals  observed,  although  the  exposures  on  the 
lake  shore  are  usually  good. 

-  Chalybite, — This  mineral  has  been  observed  by  Df.  G.  H. 
Blaker  in  the  talcose  slates  near  Mara  uette ;  it  forms  narrow 
strings  and  bunches  in  the  veins  of  milky  quartz  which  ramify 
through  the  slates.  The  quantity  is  not  sufficient  to  make  it  c^ 
any  economical  importance. 

The  same  mineral  occurs,  associated  with  chalcopyrite,  in  the 
quartz  veins  at  Echo  Lake,  near  Saut  St  Marie.  The  geological 
position  of  these  veins  is  the  same  as  that  of  the  Marquette 
slates. 
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ChrysocoOa. — ^Ebjidsome  speoimeBS  are  found  in  the  Copper 
Falls  vein,  forming  delicate  stalactitic  incrustations  on  the  vein* 
atone,  and  sometimes  coating  the  crystals  of  analcime. 

ChaicopyrHe. — ^Veins  of  qaartz  containing  this  ore  are  numer* 
ous  in  the  tram)ean  rocks  of  the  Azoic  series,  in  the  neighbor- 
hood  of  Echo  Lake,  about  16  miles  east  of  Saut  St  Marie.  Cop« 
per  pyrites  is  thepredominating  ore  at  the  Bruce  and  Wellington 
mines  on  Lake  Huron :  it  has  iJso  been  found  in  veins  in  the 
Huron  Mts.,  on  the  south  shore  of  Lake  Superior,  where  no 
mining  has  yet  been  carried  on. 

Copper. — ^The  native  metal  is  now  the  exclusive  object  of  min- 
ing enterprise  on  Lake  Superior,  no  veins  producing  ores  beinff 
now  worked,  on  either  the  north  or  the  south  shore.  The  suE 
phurets,  however,  are  still  mined  on  Lake  Huron,  in  the  Azoio 
rocks,  a  formation  which  has  not  been  proved  as  yet  on  either 
shore  of  Lake  Superior,  to  contain  any  workable  vein  of  the 
native  metal. 

The  largest  mass  of  copper  vet  discovered  on  Lake  Superior 
was  in  the  10-&thom  level  of  the  Minnesota  mine;  on  tne  so- 
called  "  conglomerate  lode,"  or  the  copper-bearing  vein  which 
lies  between  the  trap  and  a  thin  bed  of  conglomerate  that  runs 
tiirough  the  mining  ground,  and  which  has  been  opened  to  a 
d^th  of  between  80  and  90  &thoms  without  ceasing  to  produce 
lai^Iy.  This  mass  was  46  feet  long,  and  is  said  by  the  sui>erin- 
tendent  of  the  mine  to  have  weighed  about  400  loaoA ;  a  single 
out  across  it  exhibited  a  thickness  of  six  feet  of  pure  metsdlio 
copper.  This  mass  was  estimated  to  contain  at  least  90  per 
oent  of  the  pure  metal.  The  operation  of  cutting  it  up  lasted 
thirtv  months.* 

Almost  all  the  specimens  collected  on  Lake  Superior  as  cry«- 
taWzed  copper^  are,  in  reality,  not  actual  crystals,  but  only  imita- 
tive forms  produced  by  juxtaposition  with  the  crystalline  fiwea 
of  some  mineral  substance,  and  usually  of  calcareous  enpar.  The 
large  masses  which  are  seen  in  collections,  and  labelled  "  crys- 
tallized copper  from  the  Cliflf  mine,"  usually  exhibit  only  a  rew 
indistinct  planes  which  can  be  referred  to  the  crystalline  force 
of  the  metal  itself 

The  finest  groups  of  crystals  ever  obtained  in  the  copper  re- 
ffion  were  from  the  Old  Copper  Falls  mine,  a  locality  which  has 
long  ceased  to  be  worked ;  and  no  other  has  famished  any  speci- 
mens to  compare  with  those  found  here. 

The  predominating  form  in  these  groups  was  the  rhombic  do- 
decahedron-; but  the  octahedron  was  not  of  unfrequent  occur- 

*  The  size  of  the  pieces  into  which  the  great  roasfies  are  cut  for  convenient  hand- 
ling under  ground  and  shipment  is  now  much  greater  than  it  was  formerly :  blocki 
of  copper  weighing  from  8000  to  9000  pounds  are  not  onfrequently  brought  to  th« 
•orfiioe  and  sent  off  to  the  smelting  works. 
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mice.  The  diatneter  of  the  perfrsctly  formed  crystals  rarely  ex- 
ceeded one-fourth  of  an  inch,  although  single  crystals  from  this 
locality,  .octahedrons,  have  been  seen  as  large  as  an  inch  across 
tbeir  bases.  The  finest  single  crystals,  as  far  as  ascertained,  are 
from  the  Cliff  mine,  and  are  tetrahexahedrons.  One  in  my  col- 
lection, considered  by  many  the  most  beautiful  crystal  ever  found 
ill  the  I^e  Superior  region,  is  about  three-fourths  of  an  inch  in 
diameter,  and  nearly  perfect. 

The  occurrence  of  native  copper  as  a  pseudomorph  after  arag- 
onite,  reported  by  Sdchling*  as  from  litke  Supenor,  may  with 
the  strongest  probability  be  set  down  as  an  error.  It  is  very 
likely  that  the  pseudomorph  in  question  was  from  Coroooro, 
Soutn  America,  where  interesting  ones  of  this  kind  do  occur. 
There  is  a  very  great  tendency  to  confusion  in  the  localities  of 
American  minerals  sent  to  Europe,  as  every  mineralogist  on  this 
side  of  the  water  has  learned  by  experience.  No  aragcmite  has 
ever  been  found  in  the  copper  region,  as  far  as  I  know.  Native 
Copper,  as  a  pseudomorph  of  calcite,  has  been  noticed  by  me  in 
a  single  instance,  in  a  specimen  from  the  Old  Copper  Falls  vein. 

The  specific  gravity  of  the  native  copper,  sawn  from  the  inte- 
rior of  a  large  mass  of  the  chemically  pure  metal,  has  been  pre- 
viously stated  in  our  Report  at  8*888 ;  this  is  lower  than  that 
given  by  Erdmaon  and  Scheererf  as  the  specific  gravity  of  crys- 
tallized copper.  The  specific  gravity  o{  the  copper  smelted  at 
the  furnace  near  Detroit  was  found  to  be  considerably  less  than 
that  of  the  native  metal.  A  piece  sawn  from  the  Centre  of  an 
ingot,  and  showing  no  signs  of  any  air-bubbles,  gave  a  specific 
gravity  of  8*601 ;  another  portion  of  the  same  ingot  taken  from 
near  the  surface  gave  8*570 ;  both  pieces  appeared,  under  the 
minifying  glass,  ejjually  firee  fix)m  bubbles. 

This  copper,  which  was  Smelted  ttom  masses  brought  from 
the  Toltec  mine,  was  found  on  examination  to  be  chemically 
pure,  with  this  exception,  that  it  contained  ttItt  ^^  silver, 
about  seven  ounces  to  the  2000  lbs. 

Datkalite. — Fine  crystals  of  this  mineral  have  been  found  only 
at  the  locality  on  Isle  Boyale,  which  has  long  since  ceased  to  be 
worked,  the  island  being  now  entirely  deserted  by  all  except  a 
few  fishermen.  There  are  several  localities  on  Keweenaw  Point, 
however,  where  it  occurs  in  great  abundance,  but  not,  so  fkr  as 
I  have  observed,  in  handsome  crystallizations.  The  gangue  of 
the  Hill  vein,  on  the  Copper  Falls  location,  consisted,  in  a  portion 
of  its  more  northern  extension,  of  a  greenish  magnesian  silicate 
petietrated,  in  every  direction  and  sometimes  forming  a  sort  of 
l>reccia,  with  brancnes  and  strings  of  datholite.  It  is  usually 
massive,  translucent^  highly  vitreous  in  lustre,  and  of  a  light 

♦  Pogj.  Ann,  civ,  882. 

t  Srdmann  and  MnrchnncTi  Jocrnal,  ixvii,  194. 


Digitized  by  VjOOQIC 


J.  D.WkiiiUfij^  Miners  0fth€  Lake  Supe^  18 

fle^-red  color,  owing  to  the  presence  of  a  zournte  qtiaotity  of 
suboxjd  of  copper  diffused  through  it. 

The  veinstone  of  the  Ontonagon  region  had  seemed  to  be 

aaite  destitute  of  this  mineral,  and  it  was  not  until  last  summer 
lat  it  was  discovered  by  me  in  that  district.  At  the  Minnesota 
mine,  among  the  vein-stuff*  thrown  out,  some  singular  nodules 
wtare  observed  looking  like  rusty  cannon  balls.  On  breaking 
one  of  these  open  and  examining  it,  it  was  found  to  be  datholite, 
in  a  singular  and  hitherto  unobserved  form. 

The  mineral  is  quite  compact,  breaking  with  a  conchoidal 
firacture,  perfectly  white,  opaque,  and  resembling  in  its  physi* 
oal  character  the  purest  and  most  close-grained  marble.  Its 
hardness  =t  4-6 ;  specific  gravity  2*988. 

An  analysis  of  this  mineral  by  Prof.  0.  F.  Chandler,  gave  the 
following  results : 

Silica. 87^1 

Ozyd  of  iron  aod  idamiiiA,         .  .  .  .         ^ss 

Lime,  ------  85ii 

Boradc  add  (bj  loss),     ....  -      21*40 

Water, 6^8 

lOODO 

The  quantity  of  datholite  which  is  found  on  Lake  Superior  is 
very  considerable,  but  it  does  not  occur  as  a  constant  ingredient 
of  the  veinstone  in  any  of  the  large  mines  now  worked;  and  it 
is  not  probable  that  it  will  become  of  economical  value  for  the 
extraction  of  the  boracic  acid  it  contains,  however  interesting  it 
may  be  in  a  theoretical  point  of  view,  as  connected  with  the 
origin  of  the  cupriferous  veins. 

JaemcUite. — -The  purity  of  the  mountain  masses  of  iron  ore, 
which  are  now  extensively  mined  at  various  points  from  14  to 
17  miles  west  of  Marauette,  may  be  inferred  from  the  foUowinff 
analyses  recently  macle  of  specimens  from  the  three  principal 
mines,  or  quarries,  as  they  may  more  properly  be  called.  Ihe 
soecimens  are,  indeed,  selected  ones ;  but  an  inexhaustible  sup- 
ply oS  ore  of  the  same  quality  could  be  obtained,  without  reject- 
uig  any  considerable  amount  of  the  stuff  which  is  quarried  out, 
were  it  desirable  to  ship  a  perfectly  pure  ore.    The  average 

S'eld  of  the  ore  shipped  would,  in  point  of  fstet,  fiedl  but  little 
dow  that  given  by  the  following  analyses. 

L  n.  m. 

a,  b,  e,         ti,  h,         c  6. 

Insoluble,  1-02        -80        -64      7*92      '7-96      1-99      2*0S 

Iron.  69*41     '70^2    69:90    64*42    64*01     68  81 

^^^^^J^**^*^^^  1 29  61     28-98    29*60    27*66    28-08    2920 

I.  is  ore  from  the  Jackson,  ii.  from  the  Cleveland,  and  ItL 
from  the  Burt  or  Lake  Superior  mountain.  The  fragments  an* 
alytsed  were^  in  each  case,  broken  from  tiie'  different  portions  of 
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tke  same  large  specimen,  one  object  being  to  asoertain  what  the 
variations  in  the  quantity  of  oxygen  were,  in  different  portiona 
of  the  same  mass.  L  c.  is  the  mean  of  three  closely-agreeing  de- 
terminations. 

In  the  above  analyses,  the  iron  having  been  precipitated  from 
the  chlorohydric  acid  solution  bv  ammonia,  the  filtrate  was 
evaporated  to  dryness  and  igniteo,  and  in  no  case  did  the  re* 
siduum  amount  to  more  than  a  few  hundredths  of  one  per  cent 
In  I.C.  and  m.b.  there  was  a  weighable  quantity  of  lime  present^ 
amounting,  in  each  case,  to  0*05  per  cent  It  was  not  possible, 
in  any  instance,  to  obtain  a  weighable  amount  of  alumina.  The 
oxygen  was  therefore  determined  by  the  loss,  as  giving  more 
accurate  results  than  could  be  obtained  by  the  process  of  redac* 
tion  with  hydrogen.  It  appears,  therefore,  that  these  ores  are 
mixtures  of  the  peroxyd  with  a  minute  and  varying  portion  of 
the  magnetic  oxyd. 

Both  the  Burt  and  Cleveland  Mountain  ores  show  minute 
crystals  of  magnetite  scattered  through  their  mass;  in  the  Burt 
ore  these  crystals  are  from  j\  to  Vt  ^^  ^^  ^^^^  ^^  diameter;  in 
the  Cleveland,  so  small  as  to  be  hardly  visible  without  a  magni* 
fving  glass.  No  sulphur  or  arsenic  could  be  detected  in  any  of 
the  specimens  examined.  The  insoluble  portion  consists  of  sili- 
ca, with  only  traces  of  lime,  alumina  ana  magnesia:  this  silica 
b  partly  in  combination  with  the  iron  in  the  form  of  a  silicate 
of  iron,  and  partly  present  in  the  form  of  grains  of  quartz.  On 
the  whole,  it  may  be  said  with  truth  that  these  ores  surpass  in 
purity  any  known  to  exist  elsewhere  in  the  world  in  anything 
like  the  same  quantity. 

Leonhardite. — This  mineral  has  been  observed  only  in  the*  Old 
Copper  Falls  vein,  where  it  was  very  abundant;  but  a  careful 
investigation  would  probably  reveal  its  presence  at  other  locali- 
ties. An  examination  was  made  of  this  mineral  to  ascertain  at 
what  temperature  it  parts  with  a  part  or  all  of  its  water,  with 
reference  to  H.  Bose's  investigations  on  Laumontite,  which  he 
has  shown  to  lose  a  portion  of  this  constituent  at  100^  0.  *The 
results  gave  on  the  mineral  in  small  fragments : 

DrM  at  ham  of  weifbt 

80<»        ....    l-4epero6ot 
90*     ....  0      •* 

100*       ....         0      • 
Ignition,     -        -       -      11-89      • 

The  1*46  per  cent  is  probably  not  essential  to  the  constitution 
of  the  mineral ;  the  loss  by  ignition  a^;rees  well  with  the  for- 
mula which  takes  the  oxygen  ratio  ot  the  bases  and  silica  as 
4:9,  andl2& 

Limonite. — This  ore  of  iron  has  recently  been  discovered  and 
for  the  first  time  on  Lake  Superior  in  any  noUoeable  qoanti^. 
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It  oocan  at  the  Jackson  iron  mountain,  where  it  forms  beds  of 
aeveral  feet  in  thickness,  occupying  depressions  in  the  anhydrous 
ore,  from  the  decomposition  of  which  it  may  have  been  formed. 
The  analysis  gave  the  following  results: 

Silica, 6-64 

Lroo, eoOZ 

Wfttor, m 

Oxygen  and  traces  of  lime  and  in»gne»ia,         -  24*12 

lOOKH) 

No  sulphur  or  manganese  could  be  detected ;  the  original  ore 
appears  to  have  been  only  partially  converted  into  limonite,  as 
the  quantity  of  water  given  by  the  analysis  is  considerably  less 
than  that  required  to  form  a  hydrous  perozyd  of  iron.  It  is 
used  at  the  rioneer  Furnace,  near  the  Jackson  Mountain,  and 
considered  to  aid  in  the  reduction  of  the  ore. 

Manganik. — ^Ebtndsome  specimens  of  this  mineral  were  given 
me  by  Dr.  0.  H.  Blaker,  of  Marquette,  as  having  been  procured 
in  that  vicinity ;  the  exact  locality  is  not  known  to  me. 

Niehel  and  Cbpper^  arseniuret  rf. — ^This  is  the  same  mineral  no* 
tioed  bv  T.  S.  Hunt  (this  Journal,  [2],  xix,  417),  and  afterwards 
more  rally  described  in  the  Report  of  the  Canada  Geological 
Survey,  1858-6,  p.  888.  The  result  of  my  analyses,  made  two 
years  ago,  confirm  entirely  those  already  published  by  Mr.  Hunt; 
the  minerali  which  appears  homogeneous  in  compcxsition,  being 
in  £BiCt  a  mixture  of  the  arseniurets  of  copper  and  nickel. 

Two  analyses  of  different  specimens  broken  from  the  same 
mass  gave  as  follows : 

L  H 

Anenic  (by  loii),     -       -              ....  47*01 

Copper,        -        •        -        14*66        -        -        -  20*94 

Nickel,     ....    8885  ....  81*24 

surer, -u 

Gangue, '  -       -        -       •  *67 

10000 

Specific  gravity  7-527. 

In  IL  the  quantity  of  arsenic  required  to  form  with  the  cop- 
per  domeykite,  and  with  the  nickel  copper-nickel,  is  47*86  per 
cent,  which  agrees  pretty  nearly  with  that  given  by  the  analysis. 

The  specimens  obtained  by  me  on  Michipicoten  island  in  1858, 
are  in  coarsely  crystallized  calcite,  and  form  nodules  havine  a 
structure  in  concentric  layers.  The  portions  selected  for  anafy- 
rls  appeared  perfectly  homogeneous  and  had  almost  exactly  the 
color  and  general  appearance  of  copper-nickel.  This  ore  was 
obtained  in  mining  for  silver  on  the  island,  firom  the  trappean 
rocks;  but  on  examining  the  excavations  it  did  not  appear  that 
there  was  any  r^^ular  vein  of  this  or  any  other  metalliferous 
mineral,  the  ore  occurring  in  irregular  nodules  disseminated 
through  the  tr^>.    There  is  little  reason  to  believe  that  either 
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niekel  or  silver  occur  at  this  interestiDg  locality  in  cnffisieiil 
quantity  ever  to  become  tbe  object  <^  a  profitable  mining  entacv 
prise.  The  beds  of  rock  appear  to  be  too  thin,  and  their  diaoget 
of  lithological  character  too  sudden,  to  admit  of  the  development 
of  well  characterized  veins. 

Orthoclase. — In  almost  every  collection  of  Lake  Superior  speci- 
mens may  be  seen  bunches  and  geodes  of  minute  reddish  crys- 
tals, accompanied  by  native  copper,  calcite  and  the  zeolites,  flie 
usual  vein-minerals  of  that  region ;  these  crystals  are  usually 
labelled  "stilbite,"  but  they  are,  in  reality,  orthodaae,  as  is  evi- 
dent irom  their  physical  charact^B  and  chemical  composition* 

The  mineral  here  referred  to,  which  has,  cm  casual  inspectioBy 
but  little  resemblance  to  feldspar,  is  the  same  one  noticed  on 
page  102  of  our  Eeport,  where  an  imperfect  analysis  of  it  is 
given.  The  peculiar  interest  attaching  to  this  anomalous  occur* 
rence  of  the  substance  in  question  seemed  a  sufficient  reason  for 
completing  its  analysis,  and  adding  some  further  remarks  on  its 
associations. 

This  mifieral  occurs  in  minute  crystalfl  which  are  rarely  as 
much  as  one-tenth  of  an  inch  in  length;  they  are  rhombie 
prisms,  but  not  very  distinct,  or  brilliant  enough  to  b^  measured 
by  the  reflecting  gonicmieter.  The  angle  of  Uis  prism  is  about 
IIS"^,  or  near  that  of  /on  ij  in  oommon  feldspar.  The  termiosr 
tions  of  these  prisms  are  usually  rough  and  inoiitinet;  but  formed 
by  a  single  plane,  probably  It;  more  frequently  the  crystals  are 
a^egated  together  into  a  confused  <^yabaUine  mass,  the  indi- 
^muals  being  too  minute  and  ill-defined  to  be  made  out  without 
a  magnifying  glass.  The  mineral  agrees  in  its  physical  charac- 
ters with  ortnoclase,  fusing  before  the  blowpipe  with  some  diflS- 
culty  to  a  blebby  glass. 

The  analysis  gave : 

SiHca,            ......  65-46 

Alumina,            .--...  18*26 

Oxyd  of  iron,            .....  -57 

Oxyd  of  mangimese,      .....  trae^ 

Potadi.          -           ^           .           .            .           .  16-21 

Soda, 'U 

100-H 

The  above  results  indicate,  beyond  the  possibility  of  a  doubt, 
jthat  the  mineral  is  really  orthoclase. 

The  occurrence  of  feld^ar  as  an  associate  of,  and  in  intimate 
connection  with,  the  zeolitic  minerals,  which  form  so  large  a 
portion  of  the  gangue  of  the  cupriferous  veins,  and,  indeed,  its 
presence  at  all  in  a  vein-stone,  is  a  matter  of  too  much  import- 
ance not  to  be  dwelt  upon.  Instances  of  this  kind  are,  as  yet, 
sufficiently  rare,  and  there  are  some  points  oonneoted  with  the 
occurrence  of  the  feldspathio  element  in  tiie  Lake  Superior 
veins  which  add  to  the  interest  with  which  these  specimens  are 
invested. 
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Ortbochtse  baa  been  recognized  and  described  as  occurring  in 
the  mineral  viens  of  Schemnitz  and  Kongsberff,*  althougb  the 
possibility  of  such  an  association  has,  until  within  a  few  years, 
been  hardly  allowed.  The  well-established  fact  of  the  existence 
of  feldspar  as  a  pseudoraorph,  of  the  form  of  laumontite  and  of 
analcime,  in  the  trap  of  the  Kilpatrick  Hills,  near  Dumbarton, 
Scotland,  furnishes  incontestible  evidence  of  the  possibility  of 
the  formation  of  this  mineral  in  the  moist  way,  and  the  phenom* 
ena  exhibited  on  Lake  Superior  in  connection  with  the  associa- 
tion of  feldspathic  and  zeolitic  minerals,  point  as  clearly  to  this 
conclusion  as  they  do  to  the  necessity  or  rejecting  the  igneous 
theory  of  the  origin  of  the  veins  themselves. 

The  variety  of  orthoclase  of  which  the  analysis  has  been 
given  above  is  found  in  almost  all  the  mines,  from  the  extremity 
of  Keweenaw  Point  to  the  Ontonagon ;  but  in  the  latter  district 
it  is  most  abundant  At  the  Northwestern  mine,  the  association 
of  orthoclase  and  analcime  is  almost  constant,  and  there  are  few 
geodes  which  do  not  exhibit  delicate  crystallizations  of  the  first- 
named  mineral  so  situated  with  reference  to  the  other  as  to  lead 
to  the  conclusion  that  their  formation  must  have  been  going  on 
at  the  same  time  and  under  the  same  circumstances.  Ihe  crys- 
tals of  orthoclase  are  also,  at  this  locality,  frequently  scattered, 
ainely,  over  delicate  incrustations  of  a  very  soft  magnesian  min- 
eraX  which  hardens  somewhat  on  exposure  to  the  air,  and  whick 
is  probably  saponite,  but  of  which  1  have  never  been  able  to 
procure  enough  for  an  analysis.  This  mineral  seems  to  have 
been  the  last  Kwmed  of  all  the  vein^minerals  of  this  region. 

At  the  Old  Coppw  Falls  vein,  orthoclase,  of  a  bright  red 
eolor,  oocuTB  lining  the  interior  of  cavities  in  the  gangue,  and 
forming  with  associated  calcite  and  crystallized  cx>pper,  speci- 
mens of  great  beauty.  The  calcite,  not  unfrequently,  has  crys- 
tallized over  the  orthoclase  in  such  a  manner  as  to  be  colored 
deep-red  by  it  The  same  may  be  said  in  reference  to  the  joint 
occurrence  of  natrolite  and  orthoclase  at  this  locality.  There  is 
clear  evidence  here  of  the  contemporaneous  forihation  of  the 
copper,  natrolite,  calcite  and  orthoclase. 

In  the  Ontonagon  region,  the  minerals  associated  with  ortho- 
clase are  chiefly  quartz,  epidote  and  calcite.  At  the  Aztec  and 
Bidge  mines,  geodes  lined  with  delicate  crystallizations  of  these 
are  not  unfre^uent  Minute  crystals  of  scolecite  or  natrolite 
have  been  noticed  in  the  same  connection.  At  the  Minnesota 
mine,  the  large  crystals  of  quartz,  formerly  obtained  there  in 
abundance,  were  frequently  encrusted  with  a  thin  layer  of  crys- 
tals of  orthoclase. 

It  may  be  remarked,  that  the  crystals  of  this  mineral  are, 
throughout  the  whole  copper  region,  remarkably  uniform  in 

*  See  Leonhard  find  Broon*t  Jahrbucb,  1850,  p.  48 ;  alto  Bitchof'i  Geology,  ii,  830. 
SECOND  SERIES.  Vol.  XXVm,  No.  m,^^-MLX,  ISV. 
3 

Digitized  by  VjOOQIC 


18    J.  D.  Whitney  on  Minerals  of  the  Lake  Superior  region. 

their  size,  color,  and  general  habit  They  are  rarely  more  than 
a  few  hundredths  of  an  inch  in  length,  have  the  same  crystalline 
form,  and  are,  with  rare  exceptions,  of  a  light  reddish  color. 

Feldspar,  in  no  instance,  so  &r  as  has  yet  been  observed,  forms 
the  bulk  of  the  veinstone ;  it  is  only  met  with  in  comparatively 
minute  quantity,  although  occurring  in  numerous  localities. 
Only  a  single  instance  has  been  noticed  where  a  crystal  had  a 
length  as  great  as  one-tenth  of  an  inch,  and  this  was  an  imper- 
fectly formed  one. 

Note. — Weissigite,  described  by  Jenzsch,  is  undoubtedly  or- 
thoclase,  as  suggested  in  Dana's  Mineralogy,  p.  613 ;  this  was 
found  in  a  porphyritic  amygdaloid,  with  chalcedony  and  quartz, 
and  is  spoken  of  by  Jenzsch  as  the  first  known  instance  of  the 
occurrence  of  a  feldspathic  mineral  in  an  amygdaloidal  cavity 
of  a  rock  of  this  class. 

Serpentine. — Well-characterized  serpentine  has  not  yet  been 
found  in  the  Lake  Superior  region ;  but  a  substance  closely  re- 
lated to  this  mineral,  and,  in  fisict^  differing  firom  it  chiefly  by 
the  substitution  of  protoxyd  of  iron,  in  a  large  but  varying 
amount,  for  a  portion  of  the  magnesia,  forms  the  head-land  <$ 
Presqu'  isle,  near  Marquette.  An  imperfect  analysis  of  this  rock 
was  given  in  Foster  and  Whitney's  Beport,  Part  II,  page  92. 
Since  the  publication  of  that  analysis  new  specimens  have  been 
collected,  and  a  more  thorough  examination  made  of  it,  of  whidi 
the  results  here  follow. 

The  substance  is  of  a  deep  ^reen  color,  so  deep  as  to  appear 
almost  black;  its  powder  is  light  greenish-gray.  Its  haraness 
is  a  little  above  tnat  of  common  serpentine.  It  is  readily  at- 
tracted by  the  magnet,  when  broken  into  small  fragments.  In 
some  specimens  minute  octahedral  crystals  of  magnetic  iron  ore 
dissemmated  through  the  mass  can  be  seen  with  the  aid  of  the 
magnifying  glass.  The  substance  is  readily  attacked  by  chloro* 
hyaric  acid,  even  in  the  cold,  if  finely  pulverized ;  but  a  small 
portion  of  unattacked  mineral  remains  behind  when  the  insolu- 
Die  residuum  is  treated  with  carbonate  of  soda  in  the  usual  way. 
It  amounts  to  from  two  to  six  per  cent,  and  appears  to  be  an  in- 
soluble silicate  mechanically  paixed  with  the  serpentine;  it  is 
probably  hornblende,  but  has  not  been  analyzed. 

The  analyses  of  three  specimens  collected  at  some  distance 
from  each  other,  gave  the  following  results,  as  the  compoeitioii 
of  the  soluble  portion  of  the  substance ; 

h  IL  VL 

Silica,  86'tt6  87*26 

Maen««a,  S307  28*67  14*88 

So<K  '97  1-16 

Protoxyd  of  iron, )  ,.-^  1414  19-68 

Peroxyd  of  iron,  f  ^^^^  6-76  12*90 

Water,  1040  1089 

98>S« 
•  Brtimtt«4  a*  pvoUujd. 
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In  analysis  n,  in  which  all  the  ingredients  are  determined,  as 
well  as  the  relative  amoant  of  the  oxyds  of  iron,  the  calculation 

SVes,  for  the  ratio  of  the  oxygen  of  water,  protoxyd  bases  and 
e  silica,  leaving  out  of  consideration  the  peroxyd  of  iron  as 
being  a  mechanical  intermixture,  the  numbers  1:1*49: 199; 
or,  almost  exactly,  1 :  1^ :  2,  which  is  the  ratio  given  by  the 
analyses  of  serpentine. 

Silver. — Native  silver  still  continues  to  be  found  in  considera- 
ble  quantity,  in  connection  with  the  copper,  at  the  principal  mines 
on  Lake  Superior,  especially  at  the  Minnesota  and  the  Cliffi 
The  amount  obtained  at  the  Minnesota  in  1857,  by  the  company, 
was  $655.44 :  this,  however,  was  but  a  small  portion  of  what 
was  really  found,  as  the  miners  are  well  known  to  appropriate 
almost  all  the  salver  they  discover.  The  metal  has  never  been 
noticed  by  me  in  distinct  crystals,  except  in  one  instance,  namely, 
at  the  Copper  Falls  mine,  where  a  few  well  formed  cubes  about 
one-tenth  of  an  inch  in  diameter  were  obtained. 

Most  of  the  fine  specimens  of  silver  from  the  Lake  have  been 
associated  with  oalcite,  which  is  dissolved  away  by  an  acid,  leav« 
in^  die  metallic  mass  exhibiting  the  impressions  of  the  planes  of 
this  mineral,  as  is  the  case  with  the  copper  specimens,  as  before 
remarked. 

ZeoUtes^^-To  close  this  article,  a  few  remarks  may  be  added  on 
the  occurrence  of  the  zeolitic  minerals  in  the  Lake  Superior  re- 
gion, and  especially  as  vein^stones. 

By  far  the  most  abundant  zeolites  of  the  copper-bearing  veins 
are  prehnite  and  laumontite,  or  the  closely  allied  species,  Icon- 
hamite.  The  cases  are  rare,  however,  in  which  either  of  these 
minerals  constitutes  the  bulk  of  the  gangue  of  a  vein,  except 
in  the  case  of  narrow  strings  and  bunches  of  limited  extent 
Quartz  and  calcite  are  the  pi^ominating  vein^minerals,  the  zeo« 
Ktes  being  decidedly  subordinate  to  these,  especialljr  in  the  great, 
productive  lodes.  The  zeolites,  moreover,  are  chiefly  confined 
to  transverse  veins,  or,  those  crossing  the  formations  at  a  hi^h 
angle:  in  the  Ontonagon  region,  where  the  great  lodes  have  the 
same  strike  as  the  be<te  of  rock,  zeolitks  minerals  are  of  compara* 
tively  rare  occurrence  in  the  vein-stone.  In  this  class  of  veins 
quartz  and  silicious  material  greatly  predominates  over  all  the 
other  minerals,  and  there  is  much  more  rock  intermixed  with 
the  vein-stone  proper.  Datholite  may  be  noticed  in  a  few  in- 
stances among  the  transverse  veins,  as  forming  the  larger  portion 
of  the  gangue  near  the  surface;  but  in  no  such  case  has  mining 
been  carri^  to  any  considerable  depth,  so  as  to  ascertain  how 
&r  this  state  of  things  continued. 

On  the  whole,  the  diminution  of  the  zeolitic  portion  of  the 
vein-stone  is  marked  as  the  mines  are  extended  downwards :  the 
only  crystalline  mineral  observed  in  a  recent  careful  examination 
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of  tlie  Minnesota  mine,  at  a  depth  of  from  70  to  80  fathoms,  was 
oalcite.  Traces  of  what  wpeared  to  be  laumontite  were  nc^iced 
^oDg  the  selvages  of  the  lode,  which  at  this  depth  is  qnite  as 
nch  in  copper  as  anywhere  above,  but  the  lode  seemed  to  be 
very  compact  in  its  texture  and  no  other  zeolite  was  seen  in  it. 

The  entire,  or  almost  entire,  absence  of  some  of  the  nnnre  com* 
mon  zeolites  from  the  Lake  Superior  region  is  worthy  of  notice. 
Those  minerals  which  are  most  characteristic  of  the  Nova  Scotia 
trappean  rocks  are  almost  en ti rel y  wanting  on  the  Lake.  Neither 
chabazite,  stilbite  or  heulandite  nave  ever  been  observed  by  me 
in  the  copper  region,  on  the  south  shore  of  the  Lake.*  The 
analogy  of  lithological  character  between  the  traps  of  Nova 
Scotia  and  those  of  Lake  Superior,  which  has  frequently  been 
urged  as  a  reason  for  considering  them  of  the  same  geolo^cal 
age,  and  which  has  not  yet  been  made  evident  by  an  analyms  of 
tne  rocks  themselves,  £iils  entirely  when  considered  with  refer- 
ence to  the  associated  minerals. 

Of  the  zeolites  occurring  on  Lake  Supmor,  pectolite,  leonhard- 
ite  and  chlorastrolite  appear,  thus  lar,  to  be  limited  to  a  single 
drcumscribed  locality,  while  harmotome  is  reported  in  only  a 
doubtful  crystal.  The  only  new  zeolitio  mineral  noticed  is 
chlorastrolite,  which  is  quite  common  along  the  beach  of  Ide 
Boyal^,  for  a  distance  of  two  or  three  miles,  but  which  has  not 
been  discovered  at  any  other  point  on  the  Lake. 

The  occurrence  of  the  zeolites  on  Lake  Superior  is  not  abso- 
lutely, although  chiefly,  confined  to  veins.  All  the  fine  speci- 
mens of  crystallized  minerals  of  this  class  have  been  obtamed 
from  the  cupriferous  veins,  so  that  this  may  be  considered  as  the 
nonnal  mode  of  occurrence  in  this  region.  Where  the  trappean 
rocks  assume  an  amygdaloidfd  alructure,  we  hare,  oocasionally, 
prehnite,  chloraatroUte,  etc.,  in  radiating  fibrous  masses,  filling 
the  eavities;  but  quartz  in  the  form  of  agate  and  chalcedony 
and  calcite  are  much  more  common.  There  are  occasional  mX 
tabular  masses  of  laumontite  mixed  with  prehnite  found  lying 
in  the  direction  of  the  lines  of  bedding  oi  the  trap,  but  these  are 
thin  and  of  limited  extent.  Many  of  the  trap  amygdules  are 
filled  with  a  mineral  resembling  chlorophaeite  and  others  with 
saponite.  Most  of  the  substances  thus  occurring  are  only  to  be 
recognized  by  chemical  analysis,  as  they  are  generally  finely 
fibrouH  or  massive. 

*  Tbest  minerals  are  reported  bj  Memr*.  Owen  and  Norwood  tm  occurring  en 
ilie  llinneM>ta  shore  of  the  Lake,  west  of  Pigeon  Rirer,  a  region  to  whidi  my  ez- 
pk>nitioiM  hare  not  extaoded.  I  have,  iKiweTer,  examined  nomerous  fpecin 
xrom  that  part  of  the  Lake,  without  haTiof  diaooTered  either  of  tlieee  leolitea. 
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Abt.  Ul^-^On  9ome  qtustions  concerning  the  Coal  FomUUione  of 
North  America;  by  L.  Lesquereux 

It  may  perhaps  be  said  that  as  everybody  is  now  acquainted 
with  the  ooal,  with  its  essential  constitaents  and  the  general  laws 
of  its  formation,  an  attempt  to  offer  to  science  something  new 
or  eyen  interesting  on  the  subject,  must  prove  a  fruitless  task« 
This  assertion  has  a  semblance  of  truth  only,  for  it  is  certain 
that  some  of  the  various  and  most  important  phenomena  con- 
nected  with  the  formation  of  coal  are  not  satisfactorily,  nor  even 
at  all  explained.  And  as  they  are  continually  brought  forward 
for  discussion,  either  by  lecturers  or  systematic  geologists,  the 
subject  of  the  formation  of  coal;  considered  as  a  whole,  has  been 
obscured  in  such  a  manner  that  it  is  doubtful  if  the  most  essen- 
tial  &ots  on  the  subject,  some  of  which  may  be  considered  as 
demonstrable,  are  not  still  looked  upon  by  many  as  hypothetical 
and  individual  opinions.  It  is  with  these  peculiar  phenomena 
of  the  coal  formations,  and  consequently  with  the  exporition  and 
the  discussion  of  geological  facts  connected  with  them,  that  we 
have  to  deal  in  the  first  part  of  this  p^>er. 

As  we  cannot  expect  to  come  to  a  right  understanding  of  the 
formation  of  coal  without  some  acquaintance  with  the  vegetation 
of  whose  remains  it  is  made,  our  attention  must  necessarily  to 
some  extent  be  directed  to  the  flora  of  the  coal  period.  But  it 
is  not  enough  to  know  the  peculiar  nature,  the  anatomical  and 
chemical  constitution,  of  the  coal  plants.  It  is  necessanr  to  study 
them  also  in  their  geographical  distribution,  in  the  different  coal 
basins  of  America  and  oi  other  countries,  and  also  in  the  suc- 
cessive strata  of  the  coal  at  different  geological  horizons.  And 
it  would  be  desirable  also  to  examine  the  v^tation  of  ike  coal 
in  connection  with  other  external  influences,  in  order  to  become 
acquainted  if  possible  with  the  climatic  conditions  tkn  pievailed 
at  the  time  of  the  coal  formation. 

The  plan  that  we  propose  to  follow  may  aooidenially  direct 
the  discussion  to  some  points  which  do  not  appear  to  have  a 
dose  relation  to  the  formation  of  the  coal.  But  we  must  be^r 
in  mind  that  geological  eras  are  not  very  distinctly  limited ;  or 
at  least  that  to  have  a  true  understanding  of  one  of  them  it  is 
necessary  sometimes  to  examine  the  causes  iksX  have  prepued 
it,  or  that  may  have  brought  it  to  a  close. 

The  supposition  that  coal  is  a  true  mineral,  formed  in  certain 
strata  of  our  globe  only  by  some  chemical  agency  and  without 
aa  aooumulation  of  wood  grown  on  the  surfiuse  and  buried  after* 
wards,  has  been  recently  revived  anK>ng  us,  though  it  had  long 
sinea  been  put  aside,  and  i^parently  foi^ver,  as  contradicted  by 
all  the  appearances  of  the  coal  deposits  and  by  the  nature  of  the 
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coal  itself.  It  would  be  useless,  again  to  show  the  groondleas- 
ness  of  an  hypothesis  to  which  nature  does  not  give  the  slightest 
apparent  support 

The  supposition  that  the  matter  of  the  coal  (the  wood)  was 
heaped  in  some  hollows  or  basins  by  the  agency  of  water,  as  by 
currents  of  the  sea  or  of  some  river,  or  by  some  other  external 
cause,  hurricanes,  partial  or  general  floods,  sinking  of  the  ground 
covered  with  thick  forests,  &c.,  has  been  also  generaUy  aban« 
doned  as  contradicted  by  general  evidence.  The  reasons  against 
it  may  be  briefly  enumera^.  They  are  found :  1.  In  the  strati' 
fication  of  the  coal  measures ;  and  also  of  the  coal  itself,  which 
upon  close  examination  appears  to  have  been  formed  by  succes' 
sive  layers  of  matter.  2.  in  the  presence  of  plants  in  the  coal 
and  in  the  shales  above  it,  plants  preserved  in  the  integrity  of 
their  most  minute  and  fragile  parts,  and  in  a  position  which 
shows  that  they  have  been  buried  at  the  place  where  they  have 
X  fallen  from  the  trees  or  the  bushes  and  wnere  they  grew.  3.  In 
the  absence  in  the  coal  of  any  matter  foreign  to  it,  of  sand,  of 
mud,  &C.,  the  ashes  of  the  coal  being  generally  in  exactly  the 
same  proportion  as  in  the  wood.  4.  In  the  thickness  of  some 
beds  of  coal  containing  a  quantity  of  matter  fur  greater  than 
could  be  furnished  by  a  buried  forest 

The  theory  of  the  formation  of  the  coal  by  the  heaping  of  con- 
secutive layers  of  plants  and  trees  grown  in  place,  preserved  in 
water  and  buried  afterwards;  or  the  peat-bog  theory  as  it  i» 
called  by  some,  is  then  the  only  one  admitted  now  as  satisfiicto- 
lily  explaining  the  process  of  formation  of  the  coal.  The  anal- 
ogy of  formation  between  the  peat-bogs  of  our  time  and  the 
beds  of  coal  of  the  old  measures  cannot  be  called  a  theory }  it  i» 
a  demonstrable  fact  We  can  now  see  the  coal  growing  up  by 
the  heaping  of  woody  matter  in  the  bogs.  After  a  while  we  see 
it  transfbrmed  into  a  dark  combustible  compound  that  we  name 
peat  or  lignite  according  to  its  age.  We  then  see  it  hardening 
either  by  compression,  or  by  this  slow  burning  in  water  that  haft 
been  so  well  explained  by  the  experiments  of  Liebig.  Most  of 
the  peat  bogs  of  Europe,  at  least  the  oldest,  have  at  or  near  their 
bottom  some  plates  or  thin  layers  of  hard,  black  matter,  that 
ocular  examination  or  chemical  analysis  fail  to  distinguish  from 
true  coal.  We  find  besides  in  Holland,  Denmark  and  Sweden, 
thick  deposits  of  peat  separated  into  distinct  beds  by  strata  of 
mud  ana  sand,  ^ving  the  best  possible  elucidation  ot  the  pro- 
cess of  stratification  of  the  coal  measures. 

It  is  not  onlv  in  their  general  features  that  both  formations 
are  so  much  alike.  But  in  the  minutest  accidents  and  even  local 
peculiarities,  their  agreement  is  clear  and  unquestionable  to  one* 
who  has  studied  the  formations  of  the  peat  bogs  of  our  time. 
We  quote  a  few  examples. 
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*  An  author,  speaking  lately  of  the  formation  of  the  coal,  men- 
tions  the  presence  in  the  coal  of  wedge-shaped  masses  of  vascular 
tissues  found  imbedded  in  the  midst  of  the  more  structurtless  bitumin" 
ous  matter  of  the  coal.  He  accounts  for  this  fact  by  supposing 
that  these  tissues  are  the  remains  of  floated  logs,  which  have 
finally  become  imbedded  in  the  carbonaceous  matter  below.  This 
supposition  is  rather  an  extraordinary  one.  If  the  coal  has  been 
formed  like  the  peat  bogs,  there  can  not  be  sxij  floated  logs  in  the 
compound.  If  there  were  floated  logs  in  the  coal,  this  would 
take  us  back  to  the  formation  of  the  coal  by  transportation.  In 
every  peat  bog,  the  process  of  burying  trees  is  in  constant  opera* 
tion.  The  preservation  of  the  logs  which  cannot  be  covered 
with  water  when  they  fall  on  the  ground,  is  due  to  the  agency 
of  a  moss,  the  sphagnum  which  extends  its  compact  tuns  al- 
ways saturated  with  water  like  a  sponge,  over  every  fragment 
of  wood,  from  the  smallest  to  the  largest.  The  Sphagna  work 
like  the  ante  to  bury  their  treasures ;  and  as  their  growth  is  con« 
tinuous  and  stopped  only  by  the  frosty  the  heaping  of  their  own 
woody  matter  which  forms  the  structureless  peat  added  to  the 
wood  which  they  have  to  preserve  and  the  other  plants  of  the 
marshes  gives  an  appreciable  thickness  for  each  year.  In  the 
peat  bogs  of  Switzerland,  peat  grows  at  the  rate  of  two  inches 
per  year,  a  thickness  reduced  to  one  half  by  compression.  In 
the  same  peat  bogs,  the  Sphagna  do  not  require  more  than  three 
years  to  cover  the  stem  oi  a  tree  of  moderate  thickness. 

The  bogs  then,  even  the  lai^gest^  enter  naturally  and  without 
transportation  into  the  composition  of  the  coal  as  they  become 

5 art  of  the  matter  of  the  peat  bogs.  In  the  deep  bogs  of  New 
ersey,  there  is  a  class  of  woodmen  whom  I  woula  call  log-fishers, 
who  sound  the  marshes  with  long  poles,  to  find  the  sound  loss 
which  they  dig  out  of  the  black  and  already  combustible  mould 
or  peat,  from  a  depth  of  from  six  to  ten  feet  Some  old  swamps 
of  Northern  Europe  contain  as  many  as  four  or  five  generations 
of  trees  of  different  kinds  imbedded  from  twenty  to  fifly  feet 
deep  and  separated  by  thick  beds  of  compact,  entirely  decom- 
posed woody  matter  or  peat  Some  of  those  bogs  are  so  abund- 
antly filled  with  sound  and  large  logs  of  oaks,  pines  and  birches^ 
that  their  'removal  has  gone  on  for  more  than  half  a  century 
before  there  was  any  material  diminution  of  the  supply,  and  for 
a  long  time  it  was  supposed  and  even  maintained  tnat  the  trees 
of  those  marshes  were  growing  under  ground. 

The  flattening  of  all  the  stems  found  in  the  coal  and  in  its 
shales,  and  also  the  layers  of  bark  observed  in  the  same  forma- 
tions, without  any  trace  of  internal  woody  structure,  have  also 
attracted  a  great  deal  of  attention  and  useless  theoretical  discus- 
sion. In  the  oldest  peat  bogs  of  Germany,  especially  in  the 
large  swamps  or  lignite-deposite  of  the  Pliocene  of  Saxony,  the 
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trees  are  found  all  softened  and  already  flattened  to  a  greater  or 
less  extent  Some  of  the  buried  forests  of  England  show  the 
same  appearance.  From  some  clay  banks  exposed  by  a  slide  in 
the  Jura  mountains,  large  trees  of  recent  species,  still  living  in 
the  country  around,  have  been  exhumed,  and  though  the  wood 
still  preserves  its  natural  appearance  and  its  tissues,  it  has  lost 
its  hardness  of  texture  ana  nas  become  as  soft  as  the  day  itself 
Hence,  as  Liebig  has  proved  by  direct  experiments,  in  the  pro* 
cess  of  slow  decomposition  or  rather  slow  combustion  in  water, 
the  woody  matter  is  generally  softened  before  its  hardening  and 
entire  transformation  in  coal. 

In  Denmark,  there  are  immense  meadows,  extending  for  miles 
along  the  shores  and  covering  old  deposits  of  peat  or  combusti- 
ble matter  to  a  depth  of  from  six  to  eight  feet  The  entire  mass 
consists  of  a  half  fluid  paste  with  layers  of  the  bark  of  alder 
and  white  birch,  rolled,  flattened  or  pressed  like  the  leaves  of  a 
book«  Farther  back  in  the  interior  of  the  country,  especially  in 
the  royal  park  of  Copenhagen,  the  formation  of  this  kind  of 
peat  can  be  followed  in  all  its  details.  Fint  a  thicket  of  alden 
and  birches  sprout  out,  covering  an  overflowed  surfsu^e  of  ground. 
The  thicket  is  impenetrable,  and  soon  presents  a  confusedness 
of  stems  and  interlaced  branches.  Then,  as  the  trees  become 
older,  the  whole  mass  begiin  to  decay,  especially  at  the  level  of 
the  water,  and  bjr  and  by  it  falls  down  by  its  own  weighty  be* 
comes  submerged  in  a  few  years,  and  from  its  0¥m  seeds  upon 
the  mould  of  its  half  floating,  half  decomposed  remains,  a  new 
generation  of  trees  appears  again  and  Uie  process  of  formation  is 
continued  in  the  same  way.  The  internal  woody  matter  of  the 
trees,  the  lignine,  is  decomposed  at  first  and  reduced  to  a  pastei 
while  the  b«urk,  impregnated  with  resins,  is  preserved  for  an 
indefinite  period.  In  the  coal  basin  of  Trevorton,  Pa.,  there  is 
a  perpendicular  wall  presenting  to  the  eye  a  beautiful  picture  of 
prints  of  Lepidodendra  and  Sigillarite,  crossing  each  other  in 
every  possible  direction,  all  thin  layers  of  bark  superposed 
without  any  woody  or  carbonized  matter  between.  It  is  nothing 
but  the  surace  of  an  old  coal^swamp,  formed  like  the  peat  bogs 
described  above.  The  peat  which  it  covered  has  formed  the 
coal,  and  the  woody  matter  floating  in  water  above  it  has  been 
mixed  with  mud  arid  formed  the  shales. 

K  it  is  true,  as  we  said  before,  that  all  the  peculiar  accidents 
of  the  coal  formations  can  be  thus  exemplified  and  explained  by 
phenomena  now  observable  in  the  growth  of  the  peat,  is  it  not 
surprising  that  the  peat^bog  theory  of  the  formation  of  the  coal 
should  be  still  exposed  to  so  many  contradictions,  and  especially 
be  subjected  to  continual  and  hypothetical  modifications,  which, 
destroying  its  simplicity,  rend^  it  then  truly  unsustainable. 
The  foUowing  reasons  have  been  repeated  time  and  again.    The 
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repeated  succession  of  various  strata  in  the  coal  measures,  viz., 
the  constant  alternation  of  fire  clay  containing  roots  of  trees, 
with  coal  and  shales,  both  containing  remains  of  land  plants 
or  of  marine  shells ;  with  limestone  containing  madrepores  and 
shells  of  the  deeper  seas ;  with  sandstone  mostly  without  any 
fossil  remains:  this  alternation  evidently  shows  that  at  the  time 
when  the  formation  was  progressing,  the  sea  was  continually 
brought  in  contact  with  the  coal  and  covered  it  most  of  the 
time.  Hence  it  follows ;  that  if  the  coal  has  been  formed  in 
marshes  like  our  peat  bogs,  we  ought  necessarily  to  admit  of  a 
submergence  and  therefore  of  a  subsidence  of  the  land  after 
each  deposit  of  woody  matter,  and  of  an  upheaval  of  the  same 
land  to  Dring  it  up  again  above  the  level  of  the  sea  for  each 
successive  growth  of  a  new  peat  bog.  This  appears  to  some 
geologists  an  unaccountable  and  unnecessary  use  of  nature's 
internal  forces ;  a  kind  of  Ixistis  naturce,  resembling  a  miracle. 
To  meet  this  objection,  they  have  supposed  that  the  peat  bogs  of 
the  coal  measures  grew  on  the  deltas  of  some  large  river,  and 
therefore  exposed  to  periodical  inundations :  that  as  fast  as  the 
peat  grew,  the  river  brought  upon  it  mud  and  sand,  the  ma* 
terials  from  which  the  shsJes  and  the  strata  of  sandstone  were 
formed:  that,  nevertheless,  the  deltas  being  by  some  internal 
force  constantly  sinkinff,  they  were  consequently  sometimes  in- 
vaded by  the  sea  which  covered  their  whole  extent  and  in  the 
course  of  time,  built  upon  them  the  strata  of  limestone:  that  as 
soon  as  these  strata  reached  the  surface  of  the  sea  (a  fact  which 
probabljr  supposes  that  the  movement  of  subsidence  had  stopped 
for  a  while)  the  land  plants  began  to  appear  again,  the  peat  to 
grow,  and  the  matter  to  be  heaped  up  till  another  large  periodical 
inundation  of  the  river  brought  new  deposits  of  mud  and  sand ; 
and  thus  by  continuous  suli^idence  and  repeated  inundations, 
the  coal,  sliales,  sandstone  and  limestone  strata  were  alternately 
formed. 

Before  giving  any  reasons  in  support  of  the  alternation  of  up- 
heaval and  subsidence  as  supposed  by  the  peat  bog  theory,  we 
will  take  the  liberty  to  examine  this  new  theory  which  we  re- 
gard only  as  a  poor  modification  of  part  of  the  former  which 
it  assumes  to  put  aside  forever.  It  is  generally  asserted  that  in 
the  coal  measures,  the  alternation  of  strata  is  the  same  in  the 
whole  extent  of  a  basin,  or  in  other  words,  ^^that  each  stratum  is 
generally  horizontally  extended  over  the  whole  coal-field  in  a  continue 
ous  sheet,  so  that  each  seam  is  accompanied  by  the  same  strata  above 
and  behw^  This  is  only  partly  true.  In  the  coal-fields  of  the 
United  States,  it  is  true  only  of  some  beds  of  coal  and  of  one 
or  two  strata  above  the  conglomerates.  Every  practical  geolo- 
gist knows  well  that  it  is  impossible  to  identify  the  position  of  a 
bed  of  coal  by  means  of  its  adjoining  strata.    If  the  same  strata 
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had  been  expanded  without  alteration  throtigh  the  whole  extent 
of  a  coal  basin,  nothing  would  be  easier  than  to  fix  at  once  the 
geological  horizon  of  each  bed  of  coal  after  the  close  study  of  a 
single  section.  The  shales  above  the  coal  give  by  their  fossils 
the  only  reliable  data ;  but  in  manv  places  tney  (the  shales)  are 
entirely  wanting  and  are  replaced  oy  sandstone  or  limestone. 
In  the  western  coal-fields  of  Xentucky,  the  first  coal  below  the 
Mahoning  sandstone,  or  the  fourth  coal  above  the  conglomeratea 
(the  same  as  the  Pomeroy  coal  of  Ohio  or  the  upper  Freeport 
QOfd  of  Pennsylvania)  whose  shales  sometimes  reach  in  the  Sast 
a  thickness  of  10  feet,  is  immediately  covered  by  the  sandstone. 
There  is  scarcely  a  vein  of  coal  worked  to  anv  great  extent,  that 
does  not  show  a  great  diversity  in  the  thickness,  density  and 
color  of  its  roof  shales.  Hence  the  necessity  of  roofing  differ- 
ently  the  tunnel  of  a  mine  in  different  places  according  to  the 
nature  of  the  shales.  The  bottom  clay  is  almost  always  present; 
but  its  thickness,  color  and  density  are  also  variable.  Tne  lime- 
stone of  the  coal  is  the  most  irregular  of  all  the  formations.  It^ 
is  mostly  local,  sometimes  only  m  boulders,  and  its  numerous 
variations  in  thickness,  composition  and  even  fossils,  cannot  be 
accounted  for  by  any  satis&ctory  general  rule.  There  is  not  in 
the  United  States  a  single  bed  of  coal  that  is  unvariably  covered 
with  limestone.  The  sandstone  is  generally  extended  with  more 
regularity ;  but  it  has  also  its  diversities  of  thickness  and  local 
disappearance.  The  only  bed  of  sandstone  which  appears  to  be 
continuous  in  the  whole  extent  of  the  coal-fields  above  the  con- 
glomerates, is  the  Mahoning  sandstone.  Though  its  thickness 
is  also  somewhat  variable,  it  is  found  topping  the  4th  coal  (coal 
E  of  Lesley's  Manual)  from  the  anthracite  basin  of  Eastern 
Pennsylvania  to  the  western  extremity  of  the  coal-fields  of  Illi- 
nois and  Western  Kentucky.  The  Anvil-rock  sandstone,  top- 
ping the  12th  coal  of  Western  Kentucky,  though  generaJly  of 
Seat  thickness,  has  not  as  yet  been  identified  in  the  East.  Eor 
e  coal  itself,  the  assertion  of  its  continuity  could  be  admitted 
as  nearly  true. 

Though  a  coal  bed  cannot  be  called  a  continuous  sheet  in  its 
horizontality,  since  all  the  strata  of  coal  are  subjected  to  thinning 
or  even  entirely  disappearing  in  some  places  and  some  otbem 
are  circumscribed  in  narrow  limits,  generallv  speaking,  most  of 
pur  large  beds  of  coal  can  be  traced  through  the  whole  extent 
of  the  coal-fields.  The  great  mammoth  vein  divides  itself  into 
three  or  four  different  beds  in  some  places^  but  is  found  continu- 
ally, thinning  from  Carbondale  to  the  western  limits  of  the 
Illinois  coal-fields.  The  first  coal  below  the  Mahoning  sandstone 
(the  Pomeroy  coal)  is  seen  to  have  the  same  extent  with  scarcely 
any  change  in  its  thickness.  The  Pittsburg  coal  whidi  £rom  ita 
high  position  in  the  coal  measures  has  been  washed  away  over 
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large  surfaces,  shows  itself,  along  with  the  characteristic  fbssils  of 
its  shales,  in  every  part  of  the  measures  where  the  thickness  is 
sufficient  to  reach  to  its  level.  Thus  we  have  some  beds  of  coal 
generally  accompanied,  at  least  locally,  by  their  peculiar  shales, 
And  one  great  bed  o(  sandstone  covering  a  surface  as  wide  as  thd 
whole  extent  of  the  Appalachian  and  tne  Illinois  coal-fields,  an 
area  of  nearly  one  hundred  thousand  8(]juare  miles. 

In  a  short  report  on  the  stratigraphical  palaeontology  of  the 
Geological  Survey  of  Kentucky,  or  rather  in  an  iiitroauction  to 
a  future  paleaontological  report  of  the  Survey  of  that  State,  I 
expressea  the  opinion  that  the  Appalachian  and  the  Illinois 
coal-fields  were  once  continuous  fields,  and  that  the  great  axis  of 
the  Devonian  and  Silurian  measures  which  separate  them  now, 
had  been  elevated  at  an  epoch  posterior  to  the  formation  of  thd 
coal.  This  opinion  was  not  and  could  not  be  discussed  in  a  short 
local  report.  I  could  there  only  give  in  support  of  it  the  fact  of 
the  identical  distribution  of  the  coal  beds  ana  of  the  coal  flora  in 
both  basins.  As  it  has  been  very  courteously  controverted  in 
this  Journal,*  and  especially  as  the  discnesion  of  this  geological 
point  enters  into  our  subject  and  may  help  to  satisfy  the  mind 
upon  the  value  of  the  so-called  new  theory  mentioned  above,  it 
is  proper  that  I  should  briefly  present  the  reasons  in  favor  of  my 
opinion. 

It  would  be  absurd  to  assert  that  the  veins  of  coal  or  rather 
that  the  peat  bogs  of  the  coal  formations  were  formed  on  a  per* 
fectl^  honaontal  snrfece,  and  that  the  woody  matter  was  deposi- 
ted m  the  same  thickness  over  the  entire  area.  The  most  even 
plains  have  undulations  on  their  surfi^ce ;  and  the  cross-sectioti 
given  in  my  report  of  a  part  of  the  Dismal  Swamp  of  Virginia, 
should  have  explained  my  meaning.  The  peat  bogs  of  our  timd 
are  more  or  less  broken  or  crossed  by  small  elevations  of  sand 
or  hills  of  some  other  deposit,  which  nere  and  there  break  their 
horizontality  and  also  their  uniformity  of  features.  For,  although 
these  irregularities  may  be  scarcely  elevated  above  the  surface  of 
the  bogs,  they  are  witnout  exception,  covered  with  a  vegetation 
of  entirely  a  different  character  from  that  of  the  peat  bc^,  and 
therefore  their  outline  is  perfectly  definite.  Sometimes  groups 
of  islands  are  thus  seen  rising  in  the  middle  of  the  bogs. 
Sometimes,  also^  as  in  the  granitic  country  of  the  Hartz  moun- 
tains, or  in  the  basaltic  region  of  the  Rhoen  mountains  of  Ger- 
many, peaks  of  granite  or  columns  of  basalt  protrude  like  towers 
from  some  parts  of  the  swamp.  No  one  will  contend  that  these 
irregularities  break  the  contmuity  of  a  formation  ;  or  that  the 
peat  bogs  on  both  sides  of  a  hill  of  sand  or  around  a  block  of 
granite  are  not  a  continuous  formation.  In  a  geological  point  of 
view,  accidents  like  these  cannot  be  taken  into  consideration. 

*  Thii  Journal,  toL  xxyi,  p.  78,  Jul/,  1868. 
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But  it  is  clear,  at  least  to  my  mind,  that  the  great  ridge  of 
Devom'an  and  Silurian  by  which  the  Appalachian  and  the  Illi- 
nois coal-fields  are  separated  to  a  distance  of  from  one  to  two 
hundred  miles,  cannot  be  regarded  simply  as  one  of  those  hills 
which  separates  two  parts  of  a  peat  bog.  We  can  discuss  only 
these  two  alternatives :  either  the  Silurian  axis  was  not  upraised 
at  the  epoch  of  the  formation  of  the  coal,  and  this  formation, 
being  in  active  progress  upon  the  whole  surface  occupied  now 
by  the  coid-fields  and  the  Silurian  and  Devonian,  was  contihu" 
orxsj  and  consequently  presented  the  same  general  features ;  or, 
the  coal  was  formed  on  both  sides  of  the  ridge,  and  therefore 
in  two  separate  basins,  and  then  both  formations,  though  of  the 
same  age,  would  have  been  subjected  to  some  peculiar  influences, 
and  each  of  them  would  be  characterized  by  some  diflferences, 
either  in  the  relative  position  of  their  coal  lieds,  or  in  the  com- 
position of  the  strata,  and  especially  in  the  distribution  of  their 
flora.  The  report  of  the  Kentucky  Survey  shows  on  the  con- 
trary :  that  in  both  coal-fields,  the  coal  beds  are  exactly  in  the 
same  relative  position ;  that  at  the  same  geological  level,  their 
shales  xx)ntain  the  same  species  of  plants ;  that  from  Eastern 
Pennsylvania  to  Western  Illinois,  the  thinning  of  some  strata 
preserves  a  perfectly  regular  progression,  and  does  not  show  any 
change  on  one  or  the  other  side  of  the  great  ridge. 

But  there  are  some  other  reasons  which  may  appear  more  con- 
clusive. 

1.  The  conglomerates,  as  also  some  beds  of  sandstone,  espe- 
cially the  ^at  Mahoning  sandstone,  are  developed  near  the 
eastern  limits  of  the  coal-fields  to  a  prodi^ous  thickness.  This 
heaping  of  loose  materials,  sand  or  gravel,  evidently  shows  the 
prolonged  action  of  the  sea  against  its  shores.  Supposing  that 
the  Silurian  ridge  had  been  elevated  before  the  formation  of  the 
coal,  it  would  have  necessarily  served  as  a  shore,  and  we  should 
find  somewhere  a  marked  aifiference  in  the  thickness  of  the 
transported  materials  abutting  against  it.  No  geologist  has  ever 
seen  anything  of  the  kind,  and  the  conglomerates  like  some  beds 
of  coal  and  of  sandstone,  go  thinning  to  the  west  with  a  constant 
and  uniform  decrease. 

2.  All  the  peat  bogs  are  formed  in  basins,  as  also  all  the  de- 
posits of  coal,  and  the  outlines  of  these  basins  are  of  course  gen- 
erally broken  and  irregular.  This  fact  is  observable  in  the  east- 
ern and  southern  borders  of  the  coal-fields.  But  on  the  sides  of 
the  coal-fields  lying  opposite  each  other  along  the  great  axis  that 
separates  thenfi,  the  outline  is  well  defined  and  unbroken, 

8.  In  a  basin  where  many  beds  of  coal  have  been  successively 
formed  and  separated  by  different  strata,  some  of  the  upper  coal 
beds  must  necessarily  abut  against  the  walls  of  the  basin,  when 
tiiej  are  found  in  their  horizontal  position.    In  other  words, 
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by  the  outward  direction  of  the  wall  of  a  basin  an  tipper  bed 
ought  to  be  extended  somewhat  beyond  the  lower  and  cover  its 
margin.  It  is  the  case  in  the  western  borders  of  the  Kentucky 
coal-fields,  viz.  in  Christian  county  and  other  places,  where  the 
4th  coal  above  the  conglomerate  or  the  next  bed  below  it,  abuts 
against  the  older  formation,  when  the  lowest  coal  has  to  be 
looked  for  farther  back  towards  the  centre  of  the  basin.  On  both 
the  opposite  sides  of  the  Appalachian  and  the  Illinois  coal-fields, 
the  appearances  are  different.  It  is  the  lowest  coal,  then  the 
conglomerate,  then  the  sub-carboniferous  strata  that  appear  one 
after  the  other  upon  the  surfece,  follo?dng  a  dip  corresponding 
to  that  of  the  sides.  This  undoubtedly  snows  that  they  partici* 
pated  in  the  movement  which  elevated  the  ridge  that  divides 
them,  and  that  they  were  formed  before  its  upheaval. 

4.  The  undulations  of  the  surface  of  the  coal-fields,  so  dis* 
tinctly  marked  in  the  vicinity  of  the  Alleghany  mountains  that 
by  lateral  compression  the  veins  of  coal  have  been  upraised  in  a 
perpendicular  and  even  in  a  reversed  position,  are  constantly 
repeated,  though  constantly  less  frequent  and  abrupt  elevations 
westward.  The  upheaval  of  the  Silurian  ridge  appears  like  one 
of  those  undulations,  being  generally  in  a  direction  parallel  to 
the  others. 

6.  The  upheaval  of  the  Alleghany  mountains  and  the  undu- 
lating movement  caused  by  it  upon  an  immense  sur&ce  of 
country  was  Yery  slow,  and  continued  for  a  long  period.  The 
bends  or  flexures  of  the  eastern  coal,  especially  of  tne  anthracite 
coal-fields  are  not  jagged  and  angular,  nor  are  they  often  broken 
by  &ult8.  The  shales  are  polished  by  sliding,  and  rolled  as  if 
they  had  been  folded  in  a  soft  state.  The  coal  itself  presents  the 
same  appearance,  and  at  the  bottom  of  the  flexures,  it  is  gene- 
Tally,  as  the  miners  well  know,  scHnewhat  thicker  than  on  the 
raised  sides,  as  if  the  matter  had  slipped  by  its  own  weight  when 
there  was  room  for  a  displacement  jSence,  it  follows  that  if  the 
undulating  movement  was  slow,  and  if  the  strata  of  the  coal 
measures  were  still  in  a  soft  state  and  easily  removable,  the  top 
of  the  great  ridge  was  necessarily  and  easily  washed  away  as 
&st  as  it  was  being  raised  near  and  above  the  surface  of  the  8ea» 
No  wonder  therefore  that  the  remains  of  the  coal  strata  have  not 
been  preserved,  and  that  we  scarcely  find  any  trace  of  them. 
The  total  disappearance  of  the  coal  washed  away  by  erosion,  is, 
I  think,  the  only  objection  of  any  weight  that  has  been  or  may 
be  made  against  the  opinion  advanced  in  these  remarks.  But 
there  are  in  Pennsylvania,  in  Ohio,  and  everywhere  in  the  coal 
basins  of  the  United  States,  evident  traces  of  vast  denudation 
that  may  be  compared  with  the  washing  away  of  the  Silurian 
ridge,  and  of  which  no  trace  has  been  left  in  the  subsequent 
9tr^  of  this  country. 
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It  would  be  easy  to  multiply  these  considerations  Mid  to  sas* 
taia  the  position  by  a  number  of  geological  fiu^ts.  But  so  much 
is  sufficient  for  our  purpose,  and  we  come  back  to  the  question 
of  the  formation  of  tne  coal.  Upon  the  supposition  then  that  at 
the  time  of  the  coal  formations,  the  Appolacnian  and  the  Illinois 
coal-fields  were  united  in  one  area^  their  sur&oe  would  fidrly  be 
estimated  at  800,000  square  miles.  Now,  ip  the  new  theory  pre- 
sented abore,  we  find  it  asserted :  that  the  shales  and  the  sand- 
stone of  the  coal  have  been  deposited  upon  the  surfiuse  of  the 
peat  bogs  of  the  coal  formations  by  the  inundations  of  some  large 
river  I  Would  it  be  possible  for  a  sound  mind  to  admit  that  a 
river  can  cover  at  once  or  even  by  repeated  inundations,  a  sur&oe 
of  three  hundred  thousand  square  miles  with  a  deposit  of  sand 
from  six  to  one  hundred  feet  thick,  which  is  the  thickness  of 
the  Mahoning  sandstone. 

Giving  to  the  hypothesis  the  widest  range  of  probability  and 
considenng  as  a  peculiar  Delta  the  area  (sixty  thousand  miles)  of 
the  Appalachian  coal-fields,  still  we  find  no  geological  phenomena 
of  our  time  to  justify  it.  Let  us  compare  a  few  <Sita.  The  whole 

Slain  of  the  Mississippi,  comprising  the  Delta,  from  Gape  Girar* 
eau,  60  miles  above  the  junction  of  the  Ohio  to  the  sea,  covers 
an  area  of  about  30,000  square  miles.  Would  it  be  possible  to 
suppose  that  an  inundation  would  ever  cover  this  whole  sur&ce 
with  only  a  few  feet  of  sand  or  of  mud?  According  to  the  ob- 
servations mentioned  by  Forshey,  the  mud  transported  in  one 
year  by  the  Mississippi  river  wo«ild  cover  a  surface  of  twelve 
square  miles  with  one  foot  of  alluvium.  At  this  rate  it  would 
take  five  thousand  years  for  a  river  as  mighty  as  the  Mississippi 
to  cover  a  single  bea  of  the  Appalachian  coal-fields  with  one  foot 
of  shales. 

Moreover,  it  is  well  known  that  a  river  cannot  spread  any  of 
its  transported  material  in  a  uniform  manner,  especially  not  in 
the  deltas  which  are  exposed  to  continual  changes.  For  a  delta 
is  never  composed  of  compact  materials.  It  is  mostly  cut  by 
variable  and  sometimes  under  currents  covered  only  by  a  crust 
of  vegetation,  sustained  by  drift  wood  or  floating  upon  the  deep 
and  muddy  waters.  These  currents  cause  constant  alterations : 
extensive  marshes  sink  and  are  buried  to  a  great  depth  below  the 
tfeneral  level  of  the  country ;  lakes  appear  in  some  places  and 
dry  up  in  others ;  some  bayous  are  filled  and  others  opened. 
There  are  few  square  miles  around  New  Orleans  and  on  the 
Mississippi  delta,  that  have  not  been  thus  subjected  to  violent 
disturbances,  whose  effects  will  be  traced  for  ages  in  the  most 
varied  and  disordered  position  of  materials  or  stratification,  if  it 
can  be  so  called.  On  the  contrary,  the  stratification  of  the  coal 
measures  is  of  the  most  regular  kind.  The  homogeneousness  of 
die  strata  superimposed  on  the  coal,  especially  the  shales,  Aowb 
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the  total  absence  of  a  curreot  at  the  time  of  the  deposition  of  the 
matter.  Not  only  the  most  delicate  parts  of  the  leaves  of  ferns 
are  preserved  in  the  shales,  jost  as  thej  fell  from  their  supports; 
bat  we  generally  find  around  the  same  spot  the  remains  of  the 
same  species.    A  kind  of  fern  of  which  the  deciduous  leaflets  are 

Smerally  found  separated  from  the  stems  {Dictyopteris  obUqua^ 
unbA  in  some  places  completely  covers  the  shales  over  a  sur- 
face or  from  six  to  ten  square  feet,  and  without  this  space,  not  a 
single  leaflet  of  the  same  species  is  found.  It  is  evident  therefore 
that  the  leaves  have  been  buried  at  the  place  where  the  femsi 
grew  and  as  they  were  fEkllin^  from  the  stems.  The  slightest 
current  would  have  made  of  fdl  the  matter  a  disordered  mass  iu 
which  leaves  of  every  kind  would  have  been  mixed,  not  only  in 
every  pjosition,  but  without  regard  to  the  place  of  their  growth.  - 
It  is  impossible  to  account  for  the  successive  deposits  of  shales 
and  of  sandstone  hj  a  river.  When  an  inundation  is  at  its 
heisht,  it  bears  with  it  the  heavier  materials  and  these  are  depos* 
ited  just  as  the  current  subsides.  The  sand  would  therefore  be 
dep>osited  before  the  mud  or  the  sandstone  formed  below  the 
shales  and  not  above  it. 

But  the  deposits  of  all  our  great  rivers,  the  Mississippi,  the 
Ganges,  the  Amazon,  the  Po,  is  mud  only.  Sand  is  occasionally 
transported  by  a  river  or  removed  from  one  place  to  another  by 
some  strong  current,  but  then  it  constitutes  a  bank  and  is  gener- 
ally a  local  formation  of  small  extent. 

All  the  great  deposits  of  sand  in  our  time,  which  by  their 
thickness  and  extent,  may  ffive  an  idea  of  those  which  have  cov* 
ered  the  bogs  of  the  period  of  the  coal,  are  marine  formations. 
The  drifl  of  North  America  and  Northern  Europe,  our  Pine- 
barrens  of  the  south  along  the  shores  of  the  Atlantic;  th^ 
pampas  of  South  America,  the  heaths  of  Luneburg  or  sand  plains 
along  the  southern  shores  of  the  Baltic  Sea;  the  sand  hills  of 
Eastern  Germany  and  Holland  along  the  shores  of  ^e  North 
Sea ;  the  downs  of  the  Gironde  and  of  the  Camarfi^e  in  France; 
the  sandy  deserts  of  Syria,  &a  No  one  of  these  formations  cau 
be  referred  to  the  direct  agency  of  a  river. 

That  the  sandstone  of  the  coal  generally  contains  no  remains 
of  marine  animals,  does  not  prove  that  it  is  not  of  marine 
origin.  The  sand  of  onr  drift  scarcely  oontains  any  of  them* 
Thi  bills  of  sand  along  the  shores  of  the  Baltic  and  the  North 
Sea  are  almost  entirely  destitute  of  shells  and  animal  remains. 
Sand  is  not  only  permeable  to  the  all  decomposing  oxygen  of  the 
atmosphere,  but  it  is  a  grinding  agent,  and  as  it  is  put  in  oon- 
stant  motion,  either  by  tne  waves  and  currents  of  the  sea,  or  by 
the  wind,  it  is  not  to  oe  supposed  that  even  the  shells  would  o^ 
lonff  preserved  in  the  loose  materials.  Yet  in  some  plaoes,  the 
sandstone  of  the  coal,  especially  when  it  is  fine  ana  sofiii  ha^ 
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E  reserved  the  casts  of  marine  shells,  thou  A  not  the  remwns.  X 
ave  found  them  in  many  places,  especially  near  Athens,  Ohio, 
where  a  bank  of  soft  sandstone  is  full  of  large  ProducU  and  Tere- 
braiidoR.  But  here,  as  in  the  sandstone  of  the  lower  measures, 
the  animal  remains  have  disappeared,  and  the  mould  onlv  is  pre- 
served. It  is  the  same  with  the  prints  of  fossil  wood  K>und  in 
the  sandstone,  which  only  shows  the  casts  of  Lepidodendra, 
Calamites,  Sigillariae,  &c. ;  with  only  a  thin  lamina  of  carbon- 
ized bark,  the  whole  substance  of  the  wood  having  disappeared, 
except  where  silicification  has  taken  place.  This  shows  why 
the  fossil  remains  are  so  rare  in  the  sandstone,  since  even  a  cast 
can  scarcely  be  made  on  loose  sand. 

In  the  shales  of  some  beds  of  coal,  especially  in  the  south- 
western part  of  our  coal-fields,  the  remains  of  marine  shells 
abound :  some  of  the  species  are  supposed  to  have  lived  in  brack- 
ish water ;  but  most  of  them  like  the  fishes  found  in  connection 
with  them,  appear  to  be  true  marine  species.  And  what  at  first 
may  look  like  an  anomaly  which  will  be  explaine4  hereafter, 
these  marine  remains  are  sometimes  more  or  less  mixed  with 
leaves  of  ferns  or  land  plants,  and  scarcely  if  ever  with  true 
marine  plants  or  Fucoias.  Thus,  also,  from  palseontological 
evidence,  the  shales  cannot  be  considered  as  deposits  of  a  river 
any  more  than  the  sandstone. 

The  &ct  that  the  limestone  of  the  coal  measures  cannot  be 
thus  disposed  of,  is  &tal  to  this  new  theory.  Its  marine  origin 
is  evident  and  must  be  accounted  for.  And  as  the  ocean  cannot 
be  swollen,  like  a  river,  it  is  necessasy  to  admit  of  a  subsidence 
of  the  land  for  its  submersion  in  the  sea.  But  the  supposition  of 
a  continual  subsidence  of  a  vast  country  is  trul  v  as  violent  an 
hypothesis  as  the  supposition  of  an  alternation  of  upheavals  and 
subsidences  of  the  same  country,  and  the  difficul^^  to  account 
for  the  first  proposition  is  &r  greater.  Geological  K>rces  are  not 
acting  forever  in  the  same  way.  It  is  now  generally  acknowl- 
^ged  that  mountains  have  not  been  upraised  in  a  single  move- 
ment, but  by  a  succession  of  gradual  efforts,  or  by  epochs  of 
upheaval  succeeded  by  epochs  of  rest,  and  consequently  of  sub- 
sidence; since  a  diminution  in  the  activity  of  the  internal  forces 
cannot  but  cause  a  depression  by  the  natural  resistance  or  the 
weight  of  the  upraised  masses.  We  find  proo&  of  such  alternate 
changes  of  level  at  the  present  time ;  the  movements  of  the 
ground  about  the  temple  of  Serapis,  so  clearly  explained  by 
Lyell ;  the  appearance  and  disappearance  of  some  islands,  &c., 
and  especially  in  the  stratification  of  our  recent  formations.  The 
coal  or  the  Miocene  epoch  was  also  formed  by  peat  bogs  upon  an 
upraised  land.  The  shales  contain  leaves  of  aifferent  species  of 
trees  of  which  the  congeners  are  found  in  tropical  regions.  These 
shales  are  covered  by  successive  strata  of  conglomeratei  sand- 
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alone,  and  limestone.  The  ooal  ftad  the  lignite  of  tbe  Pliocene 
epoch  have  been  formed  in  the  same  way.  Their  shales  contain 
remains  of  land  plants^  and  sometimes  also  they  are  alternatelj 
covered  by  sandstone  and  limestone.  The  drift;  which  is  ex- 
tended over  the  whole  is  as  evident  a  marine  formation  as  tbe 
limestone  itself,  and  now  it  is  in  some  places  more  than  seven 
hundred  feet  above  the  level  of  the  ocean.  Is  not  this  succession 
of  land,  freshwater  and  marine  £[>nnations,  in  perfect  accordance 
with  tbe  alternations  of  the  strata  of  the  coal  measures,  and  can 
it  be  explained  in  any  other  manner  than  by  the  oscillation, 
the  upheaval  and  subsidence  of  the  land  which  supports  these 
formations? 

Even  if  the  theory  of  continual  subsidence  eould  find  in  re* 
cent  phenomena  anything  iavorable  to  its  support,  it  would  be 
impossible  to  understand  bow  a  long  protractea  downward  move* 
xnent,  especially  of  a  Delta,  would  effect  the  repeated  formation 
of  coal  beds ;  now  the  land  being  completely  covered  by  the  sea 
for  the  formation  of  tbe  limestone,  could  be  dried  up  again,  so 
that  the  formation  of  the  peat  could  begin  anew,  upon  its  whole 
Bur&ce.  /The  river,  says  the  theory,  was  still  fillmg  up  again 
the  whole  space,  while  the  madrepores  were  building  the  lime- 
stone.  But  this  is  pure  speculation  which  is  equally  contrary  to 
reason  and  to  geological  facta  For,  if  it  is  true  that  from  causes 
which  have  not  yet  been  clearly  explained,  tne  delta  of  the  Mia* 
sismppi  is  slowly  subsiding,  it  is  probable  that  if  the  subsidence 
was  once  active  enough  to  permit  the  invasion  of  the  sea  over 
its  whole  surface,  the  soft  matter,  sand^  mud  and  peat,  of  which 
it  is  composed,  would  be  washed  away  by  the  marine  currents, 
the  tides,  the  waves,  4c 

In  the  Beport  of  the  Geological  Survey  of  Kentucky^  I  ex- 
pressed an  opinion  which  does  not  now  perfectly  satisfy  my 
mind.  I  supposed  that  after  tbe  formation  of  extensive  peat 
bogs^  the  suDsidence  of  the  land  being  at  first  very  slow,  the 
first  result  of  the  downward  movement  was  a  general  inundation 
eitJwr  of  marine  or  of  freshwater  or  of  both  mixed  together.  A 
depression  of  only  a  few  feet  of  the  great  stamps  of  Southern 
Yirginia  would  bring  upon  them  by-and-by  the  waters  of  the 
aurrounding  rivers  and  also  some  water  firom  the  sea,  either  per* 
colating  through  the  sand  or  finding  its  way  by  some  friths  be* 
tween  the  hills  of  sand  extended  along  the  shores.  This  suppo- 
sition fully  explains  tbe  formation  of  shales  covered  ip  some 
places  with  marine  shells  and  remains  of  fishes  mixed  with  land 
plants  of  the  peat  bogs.  For,  these  plants,  especially  the  femn, 
mostly  0X)wing  upon  the  thick  and  high  rootstocks  could  still 
live  in  the  swamps  invaded  by  marine  water.  It  explains  ^also 
tbe  local  formation  of  the  limestone  in  some  depression  of  the 
marshes  or  marine  lakes.    But  I  supposed  that  after  this  period 
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of  slow  subsidence,  the  downward  movement  becoming  moT6 
rapid,  tbe  sea  broke  through  its  sandy  barriers  and  swept  at  once 
upon  the  whole  plain,  bringing  with  it  the  sand  of  its  shores  for 
the  formation  of  the  sandstone.  I  do  not  find  this  last  supposi- 
tion necessary.  For,  even  with  a  slow  movement  of  subsidence, 
continuous  for  a  while,  the  sea  ought  to  penetrate  to  the  interior 
of  the  land,  and  with  its  continuous  encroachments,  bring  for- 
ward with  it  the  sand  of  its  shores.  This  would  better  explain 
why  some  strata  of  coal  and  sandstone  are  thicker  westward, 
where  the  bogs  grew  for  a  longer  time  and  where  the  action  of 
the  sea  was  afterwards  prolone^.  It  explains,  also,  why  to  the 
westward  some  veins  of  coal  are  double  and  generally  more 
numerous  than  to  the  southeastern  part  of  our  coal-fields,  tliis 
multiplication  being  caused  by  partial  retrocession  and  advance 
of  the  marine  element,  which  was  felt  only  near  the  inside  of 
the  coal-fields  and  did  not  reach  the  deeper  outside  borders  of 
the  original  basin.  But  there  is  no  material  difference  between 
these  explanations.  In  either  case  the  repeated  upheaval  of  the 
sea-covered  land  is  supposed  as  a  necessary  condition  of  the 
formation  of  the  peat;  for  this  matter  can  grow  only  upon  land 
where  the  water  of  the  sea  cannot  reach. 

To  this  last  assertion  which  has  not  been  contradieted,  we  can 
add  the  following :  that  peat  never  grows  on  swamps  that  are 
annually  or  periodically  flooded  by  river  water.  Examining 
the  swamps  of  the  Mississippi,  the  theory  says,  that  though  cov- 
ered annually  by  inundations,  they  are  entirely  untouched  by 
river  mud :  that  those  £sivored  spots  are  surrouncled,  particularly 
on  the  side  next  the  river,  by  dense  vegetation,  which  acting  as 
a  sieve,  completely  strains  the  mud  irom  the  water  before  it 
reaches  the  peat  swamps.  The  water  of  these  swamps  is  there- 
fore pure,  and  pure  peat  has  been  deposited  there  for  ages.  Con- 
trary to  this  authority,  I  must  be  permitted  to  say  that  durinff 
about  thirty  years  of  explorations  in  the  peat  bogs  of  Europe  and 
of  the  United  States,  I  have  never  seen  the  peat  growing  in  places 
exposed  to  the  inundations  of  a  river.  On  this  subject,  there  is 
better  authoritv  th^  my  own.  De  Luc,  in  the  beginning  of  this 
century,  was  the  first  to  remark  that  along  the  banks  of  some 
rivers,  the  Elbe,  for  example,  there  were  formed  extensive  beds 
of  peat,  which  appeared  io  be  lower  than  the  water  level  of  the 
river  at  the  time  of  its  inundations,  and  that  nevertheless  they 
were  oot  covered  by  water,  but  by  a  peculiar  ve^tation  whicn 
by  its  decomposition  furnished  the  essential  constituent  of  peat 
In  the  prosecution  of  his  researches,  he  observed  that  along 
these  bogs  the  bed  of  the  river  was  bordered  by  a  natural  em- 
bankment, which  even  in  the  highest  rise  of  water  prevented  it 
firom  reaching  the  peat  bogs.  This  damming  up  was  fully  ex- 
pkified  by  his  remark;  ithat  a/t  the  time  of  the  inundations  and 
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when  the  water  was  most  loaded  with  sediment,  the  heaviest 
particles  of  muddy  matter  were  deposited  all  along  on  both  sides 
of  the  river,  just  where  the  current  began  to  lose  its  force ;  and 
that  by  this  process,  continued  for  a  long  period  of  years,  a  natu- 
ral  dam  being  built  alouff  some  rivers,  the  marshes  on  both  sides 
of  it,  and  formerly  inundated,  were  eventually  put  out  of  reach 
of  the  inundations.  I  have  myself  ascertained  that  the  thin 
particles  of  sediment  which  were  at  first  deposited  upon  the 
marshes,  formed  an  essential  preparation  for  the  growth  of  the 
peat,  viz.  an  impermeable  basin,  and  that  it  was  only  when  this 
basin  was  entirely  isolated  and  protected  against  inundation  that 
the  plants  of  the  peat  bogs  began  to  appear  and  the  peat  to  grow. 
This  process  explains  the  formation  of  the  fire-clay  which  under- 
lies every  bed  of  coal. 

The  true  peat  bogs  of  the  Mississippi  delta  are  mostly  located 
on  or  near  the  old  shores  of  sonoe  crooked  bayou  and  surrounded 
on  all  sides  by  a  kind  of  embankment  Thus  they  are  &ee  firom 
the  infiuence  of  river  water  which,  though  clear,  would  stop  the 

Dwth  of  the  peat,  by  destroying  the  peculiar  vegetation  of  the 


Dbe  action  of  the  water  in  building  its  own  banks  along  the 
principal  bed  of  a  river  is  beautifulljr  exemplified  in  the  United 
States,  especiall  V  along  the  Mississippi  and  some  of  its  tributaries; 
Both  sides  of  the  Minnesota  river  are  thus  bordered  by  exten- 
sive nuurshes  which  cover  the  bottom  land  to  the  base  of  the 
ridge  of  the  prairies.  In  spring  they  are  filled  with  water,  while 
the  banks  of  both  sides  of  the  narrow  channel  are  mostly  dry 
still  high  above  water.  It  is  then  very  difficult  to  cross  those 
ntMurshes  fix)m  the  river  to  the  prairies  or  to  land  firom  a  steam- 
boat Seen  from  the  top  of  some  hill  near  by,  the  Minnesota 
then  appears  like  three  different  rivers  running  parallel  wid  sep- 
arated only  by  two  narrow  strips  of  land  overgrown  with  trees^ 
In  the  summer  time^  the  marshes  are  mostly  drv,  overgrown 
with  sedige  and  some  willows ;  but  no  peat  bogs  have  till  now 
appearea  in  any  part  of  their  whole  extent,  bemuse  the  separa- 
tion fit>m  the  river  is  not  yet  complete  and  because  they  are  still 
exposed  to  annual  inundations^  In  Minnesota,  the  peat  bogs  are 
found  upon  the  prairies,  near  or  around  lakes  witnout  outlets, 
uid  on  the  banks  of  the  upper  Mississippi  under  the  same  cir- 
cumstances as  on  the  lower,  viz.  in  such  places  as  are  beyond  the 
reach  of  inundations.  We  may  have  occasion  to  extend  these 
remarks  fiuther  when  we  come  to  consider  the  nsUiure  of  the 
vegetatioA  of  the  peat  bogs. 

In  spring,  at  the  time  o(  our  periodical  inundations^  the  plants 
grovring  on  the  marshes  of  the  Mississippi  and  along  its  shores 
are  mostly  lyii^  flat  upon  the  ground  in  a  state  of  partial  de- 
oomposition.  Tne  high  canes  only  (Arundinaria^  rise  above 
water.    And  as  they  mostly  bear  their  branches  ana  leaves  near 
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the  tc^  of  tbe  Btems,  or  above  water,  these  BteraB  can  not  help 
mnch  in  the  process  of  purifying  the  muddy  water.  Yet  it  is 
true  that  it  becomes  clear  towards  Ae  interior  of  the  marshes, 
but  only  as  taai  as  the  current  becomes  insensible  or  the  water 
still. 

Mr.  Lyell  has  been  quoted  as  authority  for  many  assertions  for 
which  he  can  scarcely  be  held  accountable,  or  at  least  for  the 
conclusions  which  are  drawn  from  them.  Thus  the  new  theory 
of  the  formation  of  the  coal  tries  to  find  support  in  a  geological 
assertion  of  the  celebrated  English  author,  an  assertion  that  1  do 
not  recollect  to  have  read  in  any  of  Lyell's  works  and  which 
would  truly  show  too  much  of  ignorance  of  the  palaeontology 
and  even  of  the  strata  of  the  coal  measures.  It  is  this :  **  In  the 
sandstone  of  the  coal  formations,  it  is  customary  to  find  trunks 
of  trees,  but  only  trees,  no  small  branches,  leaves  or  tender  parts. 
And  these  trunfcs  are  observed  to  be  mostly  pines,  highland  trees, 
while  the  trunks  of  the  coal  seanw  proper  are  Sigillariee,  Lepi- 
dodendra,  Calaraites,  swamp  trees,  &c."  From  this,  the  new 
theory  concludes:  that  the  trunks  are  the  remains  of  drift  tim- 
ber brought  by  the  river  from  the  high  lands. — As  if  the  sea 
could  not  and  did  not  fioat  timber  as  well  as  a  river ! 

But  it  is  not  with  the  conclusion  that  we  have  to  deal  now, 
but  with  the  assertion,  erroneous  in  every  point. 

1.  The  trunks  of  trees  are  by  far  more  rarely  found  in  the 
sandstone  of  the  coal  than  the  small  fragments  of  leaves,  branches, 
ftc  Some  strata  of  sandstone,  the  Mahoning  sandstone  and  oth- 
ers of  the  low  coal  measures,  are  sometimes  entirely  blackened 
by  those  small  fhigments  of  plants  so  bruised  that  it  is  scarcely 
possible  to  identify  any  species.  This  is  not  a  local  appearance; 
out  it  is  observable  in  the  whole  extent  of  the  coal-fields  gene- 
rally on  the  same  stratum  of  sandstone.  This  shows  a  rapid 
movement  of  the  sea,  which  sweeping  with  impetuosity  upon  the 
peat  bogs  of  the  coal,  washed  awaj[  part  of  the  decomposea  plants 
and  peat  bogs  and  mixed  them  witn  the  sand. 

2.  Representative  species  of  the  Pine  family  have  scarcsely 
been  found  in  the  true  coal  measures.  In  the  family  of  the  (7a* 
pressinece  which  has  more  than  sixty  species  of  fossil  plants  dis- 
tributed in  twenty  genera,  there  is  not  a  single  species  belonging 
to  the  coal  epoch.  In  the  family  of  the  Pinee  wnich  has  at  least 
one  hundred  and  fifty  fossil  species  known,  distributed  in  twelve 
genera,  there  are  only  thirteen  species  which  have  been  referred 
to  the  true  coal  measures.  Two  of  these,  P^uce  Hugdiana  Ung. 
and  Peime  auslralis  Ung.,  belong  to  uncertain  formations  of  coal 
of  Van  Diemen  and  VanguroS  Island.  Of  two  other  sj)eciea, 
one,  Dadoxylum  Beinertianum  (Endl.)  belongs  to  the  limestone 
(not  to  the  sandstone  of  the  transition  ^x)ch),  the  other  Dttdvxy* 
lum  Sternbergii  EndL  was  wrongly  ascribed  to  the  (X>al  and  be- 
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lonn  to  ihm  Miod^e  of  Haering  in  Tyrol  A  fifth  8|>eeies,  Pinus 
antnracina  LL  and  fiatt)  is  a  cone  Wnich  was  found  in  the  8haU» 
of  England.  There  are  then  only  ei^t  species  of  the  pine  family 
which  have  been  found  in  England,  in  a  bed  of  sandstone  refers 
red  to  the  upper  coal  measures  and  described  by  Witham. 

Admitting  the  position  of  this  sandstone  as  true,  though  it  is 
most  remarkable  that  the  remains  of  the  Pine  family  should 
have  been  found  in  the  coal  measures  of  England  only,  there 
has  been  found  in  the  sandstone  of  the  coal  measures  4  species ' 
of  Sligmarict,  16  species  of  Sigillaria^  10  species  of  Lepidodefidwnj 
8  of  Anorrwr,  4  of  HahniOj  6  of  Oalamites,  10  to  20  spedes  of 
Psaronius  and  other  stems.  This  would  make  at  least  W)  species 
outside  of  the  Pine  family  for  8  in  it.  The  same  proportion  would 
be  true  according  to  the  number  of  specimens.  In  the  state  of 
Ohio,  near  Athens,  there  is  perha{)8  the  most  extensive  deposit  of 
transported  silicified  trunks  that  it  is  possible  to  find  anywhere. 
Of  some  thousand  specimens  that  I  have  examined,  all  belong  to 
the  genera  Sigillaria  and  Psaronius.  A  single  specimen  which 
is  not  yet  determined  has  conoentrio  circles,  and  may  belong  to 
the  genus  Aratuxiria. 

From  recent  observations,  it  iqppears  that  the  genus  Sigillaria 
is  related  to  the  Isoetes  of  our  time,  a  water  plant  All  the 
Psaronii  are  trunks  of  ferns  and  like  the  other  genera  quoted 
above,  they  all  belong  to  the  flora  of  the  true  coal  formations, 
and  are  found  in  the  shales  alsa  Nevertheless,  this  does  not 
put  aside  that  part  of  the  assertion :  that  some  trees  of  the  sand- 
stone might  have  been  transported  from  a  dry  land.  It  is  a 
complicated  question  which  may  be  examined  at  another  time. 

(TV  he  eoniimted,) 


Art.  rV. — Some  Remarks  upon  the  use  of  the  Microscope^  as  re* 
cently  improved^  in  the  investigation  of  the  minute  organization  of 
Living  Bodies:  by  H.  Jahbs  Clabk,  of  Cambridge,  Mass. 

[l^m  the  ProceediDgg  of  ihe  American  Academ  j  of  Arts  and  Sciences,  Boston; 
Mass.,  January  26, 1859.] 

I  WAS  incited  to  bring  together  my  thoughts  and  experiences 
npon  this  subject,  by  cuscovering,  three  or  four  months  ago,  a 
novel  featnre  in  the  80K»illed  glandolar  dots  of  the  wood  of  our 
common  White  Pine  {Pinus  Srobus^  Linn.). 

A  dot  of  this  kind  is  usually  represented  by  a  circle  (fig.  1, 
C,  cT),  in  the  centre  of  which  is  a  single  or  double  ring  (a,  5),  which 
has  about  one  third  the  dtanteter  of  ihe  first  (d).  The  outer  ci^ 
de  {d)  is  described  as  the  boundary  of  a  lenticular  space  (A,  e\ 
between  two  contiguous  ceUs^  and  the  inner  double  circle  (C,  a,  b\ 
as  the  outskirts  of  a  perforation  (A,  ab)  in  the  deposit  layer  (/) 
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of  the  cell.  The  double  circle  arises,  as  is  said,  trosa  the  &ct 
that  the  perforation  has  the  shape  of  an  extremely  short  trun- 
cate cone,  which,  when  viewed 
endwise,  presents  to  the  eye  its 
two  circular  ends  concentrically, 
the  broader  end,  which  is  always 
next  the  interior  of  the  cell,  cor- 
responding to  the  outer  (i),  and  B! 
the  narrower  end  to  the  inner  cir- 
cle (a).  Thus  are  these  dots  de- 
scribed and  illustrated,  by  Mohl, 
Schleiden,  and  Schacht,  as  seen  in 
the  common  European  Pine  (Hntu 
eylvestris),  and  thus  did  they  always 
appear  to  me,  not  only  in  that  spe- 
cies, but  also  when  I  observed 
them  in  Pintis  Strcbus^  except  with 
this  difference,  that  the  perforation 
was  bounded  by  an  exceedingly 
faint  thurd  circle,  (C,  c,)  whose  re- 
lations I  could  not  comprehend,  AJ 
nor  was  I  able  to  reconcile  its  pres- 
ence with  the  theory  in  regard  to 
the  nature  of  the  perforation.  I 
therefore  left  it,  doubtingly  sup-  ^*  f^^ 
posing  it  to  be  some  optical  illusion.  The  microscope  which  I 
used,  and  which  I  have  been  in  the  habit  of  using  up  to  within 
the  last  six  months,  is  an  Oberhaeuser's,  made  for  Prof.  Agafl|B2s 
some  years  ago ;  and  yet  at  this  very  day  I  find  it  as  good,  with 
perhaps  a  single  exception,  as  any  now  made  in  Germany,  and 
therefore  just  as  trustworthy  in  the  investigation  of  the  glandular 
dots  of  the  Pine.* 

*  It  maj  not  be  imuiteresting  to  state  here,  that  the  firtt  great  microBOope  made 
in  Oermanj  was  oonstmcted  in  1820  by  Fraunbofer,  for  Professor  Anssia.  This 
microscope  was  represented  in  a  copper-plate  engraving,  and  described  bj  DdUlnger 
in  the  Memoirs  of  the  Munich  Academy  for  1829,  or  1880.  In  January.  18SI» 
Agassiz  went  to  Paris,  and  having  given  unlimited  orders  to  Oberbaeuser  for  (he 
best  microscope  that  could  be  furnished,  according  to  the  knowledge  of  those  times, 
he  received  firomthat  maker,  in  1882,  an  instrument  which  has  not  beM  surpassed 
in  all  Germany  to  this  very  day ;  at  least,  I  have  never  seen  any  work  from  the 
bands  of  the  best  observers  there,  whether  zoologists,  histoloffists,  physiologists,  or 
botanista,  which  eould  not  have  been  accomplished  just  as  well  by  this  microscope. 
There  may  be  one  exception  to  this  of  a  veir  recent  date,  but  I  am  acquainted  with 
the  instrument  only  through  report  With  this  masterpiece  of  Oberbaeuser,  Agassis 
has  gone  on  to  this  thne,  doing  his  great  work  with  remarkable  success,  as  idl  the 
world  knows.  Of  late  yean  it  has  become  evident  to  Agassiv  that  his  instmmeot 
was  not  equal  to  the  demands  wlsch  the  progress  of  Us  researebes  put  upon  it; 
that  there  was  something  beyond  its  readi,  of  which  be  now  and  then  ooula  get  a 
glimpse,  just  enough  to  warrant  him  in  the  belief  that  the  study  of  the  intimate 
structure  of  oi^ganised  bodies  had  hardly  began. 

So  hmf  ago  as  1852  he  had  opportuaities  to  see  the  workings  of  an  bstmmeDt  of 
the  English  pattern,  made  by  Spencer;  and  although  it  was  known  as  a  rival  of,  if 
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For  the  last  six  months  I  have  used  one  of  the  most  recently 
improved  microscopes,  made  by  Mr.  Charles  A.  Spencer  of 
Canastota,  N.  Y. ;  and  with  this,  between  three  and  four  months 
ago,  I  a^in  attempted  to  solve  the  mystery  of  the  glandular 
dots.    Tnis  I  did  with  the  most  complete  success. 

When  the  focus  was  brought  to  bear  upon  the  inner  surface 
of  the  dot,  the  innermost  ring  (B,  C,  a)  of  the  perforation  ap- 
peared first ;  a  little  deeper,  the  next  outer  one  (6)  came  into 
view,  whilst  the  innermost  (a)  disappeared ;  and  still  deeper  the 
last  (6)  passed  from  my  sight,  and  the  faint  ring  (c)  of  my  old 
observations  came  out  sharply  and  clearly,  as  an  exterior  circle 
to  the  two  others. 

I  also  observed,  when  passing  from  the  innermost  circle  (a)  to 
the  outermost  (c),  that  tne  wioening  was  gradual ;  and  so,  too, 
did  it  appear  in  the  transit  from  the  second  ring  (i)  to  the  outer- 
most (c).  This  gave  me  the  clew  to  the  whole  stracture.  I  saw 
that  these  rings  were  not  the  expression  of  a  simple  perforation, 
but  of  the  outwardly  curled  edge  of  this  aperture,  shaped  in 
such  a  way  as  to  form  a  sort  of  trumpet  mouth. 

Although  I  would  not  trust  to  a  transverse  section  alone,  yet  I 
found  thiCt  it  confirmed  me  in  my  views  as  explained  above. 
The  figures  which  I  have  given, — ^namely,  a  transverse  section 
(B)  with  dotted  lines  projected  upon  a  face  view  (C)  of  the  dot, 
— I  think  will  suffice  to  illustrate  what  I  believe  to  be  the  true 
relations  of  these  rings. 

Now,  why  was  it  that  the  Oberhaeuser  instrument  would  not 
divulTO  these  relations,  when  the  microscope  of  Spencer  suc- 
ceeded so  satisfactorily?  This  I  will  explam  by  showing  the 
difference  between  the  objectives  of  the  two  microscopea  I  will 
compare  the  action  of  the  objective  of  Oberhaeuser  to  the  manner 

Dot  toperior  to  the  Transatkntic  microtoopes,  he  did  not  become  eooTiDced  thai  H 
came  up  to  his  requirements. 

Two  or  three  jears  later  I  had  the  pleasure  of  bringing  to  his  notice  the  rotulti  of 
some  of  mj  own  researches  upon  the  Tulue  of  recent^  constructed  oligectires  of 
English  make.  This  gave  him  renewed  hope,  and,  havmg  heard  of  Spencer's  catf 
tinned  rivaltfhip  and  growmg  superioritr,  be  determined  to  test  his  skul  to  the  ut- 
most He  therefore,  in  1867,  requested  me  to  visit  Oanastota,  in  order  to  consuH 
Spencer,  and  advise  him  as  to  the  nature  of  the  work  for  which  we  wished  to  use 
his  instruments.  This  consultation  resulted  in  the  conclusion  that  we  mnst  ha?« 
three  sets  of  objectives ;— one  with  the  extremely  flat  field;  a  second  of  the  like 
kind,  but  so  put  together  as  to  allow  working  with  it  plunged  in  water;  and  the 
third  with  a  depthing  focus  extending  as  £Eur  as  possible  oeyond  that  of  the  ordinaij 
kind,  for  the  purpose  of  viewing  objects  as  a  whole,  in  order  to  ascertain  the  rela- 
tions of  their  different  parts.  And  Spencer  is  now  devoting  those  extraordinaiy 
abilitiea  which  show  him  to  be  a  man  of  ffenius,  to  the  construction  of  a  microscope 
which  shall  embodj  not  only  the  optical  excellences  of  the  different  systems  of 
lenses  re<)uired  for  the  various  modes  of  investigation,  but  also  those  conveniences 
of  monnting  which  the  long  use  of  that  instrument  has  tau^t  us,  to  ikciUtate  the 
rosearchos  upon  the  living  being  in  its  normal  condition,  and  in  its  element,  that  we 
may  be  no  longer  compeUed  to  represent  the  tortured  figures  of  a  crushed  body  or 
dismembered  oiganism. 
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in  which  a  plano-convex  lens  treats  the  rays  of  light  whieb  pass 
through  it,  from  any  object  Those  rays  -which  pass  near  its 
axis  are  brought  to  a  focos  at  the  fsirthermost  possible  point  froia 
the  lens,  whilst  the  rays  which  pass  through  the  periphery  are 
converged  at  a  much  nearer  point,  and  between  the  axis  and 
periphery  there  are  all  degrees  of  convergence.  The  difterence 
between  the  fiurtherraost  and  nearest  points  of  convel^gence  may 
represent  the  distance  or  depth  through  which  the  objective 
taxes  coffnizance  of  things,  and  will  account  for  the  fact  that  I 
saw  all  the  rings  of  the  rine-dot  at  one  time. 

The  action,  of  the  objective  of  ^)encer's  microscope  may  be 
compared  to  that  of  a  parabolic  lens,  which  converges  all  the 
rays  of  li^ht  to  one  absolute  plane,  and  therefore  forms  what  is 
called  9,fiujhdd. 

Now  out  of  this  field,  either  above  or  below  its  horizon,  it  is 
not  possible  to  see  anything,  and  on  this  account,  when  the 
innermost  ring  (6,  C,  a)  of  the  dot  was  in  view,  the  others  were 
not  to  be  observed ;  and  when  the  field  was  lowered  to  the 
second  rinff  (i),  the  innermost  one  (a),  being  above  the  horizon 
of  the  fielo,  was  invisible;  and,  again,  when  the  outermost  and 
lowest  ring  (c)  was  reached,  the  middle  one  (6)  also  vanished. 

Were  this  outermost  ring  as  distinct  as  the  others,  it  might 
have  been  possilde  to  detect  its  relations  by  means  of  the  Ober- 
haeuser;  but  since  it  is  the  exceedingly  delioate,  reverted  edge 
of  the  perforation,  the  narrow  aperture  of  this  ordinary  objective 
does  not  admit  sufficiently  oblique  rays  to  define  it,  to  say  noth- 
ing of  its  being  confused  with  the  other  linga  which  are  in  view 
at  the  same  time. 

I  would  here  remark  that  this  peculiar  structure  is  most  fre- 
quently  to  be  observed  in  old  wood,  when  the  cell-wall  (B,  ^0 
has  also  become  perforated,  and  even  has  retreated  from  the  de- 

r\  layer  as  far  back  as  the  edge  of  the  lenticular  interspace, 
young  wood  the  perforation  corresponds  with  the  figures 
usually  given.  I  have  used  this  discovery,  not  only  to  show  how 
little  may  be  understood  of  the  structure  of  a  familiar  and  much 
treated  of  body,  but  also  as  a  preliminary  illustration  of  the  ex- 
ceeding value  of  a  fiat  field  and  a  wide  angle  of  aperture  in 
microscopic  investigations. 

But  this  is  not  tbe  first  example  whieh  has  occurred  to  me. 
As  &r  back  as  a  year  ago  last  summer  I  visited  Mr.  Spencer, 
and  spent  several  days  with  him  in  testins  his  objectives  with 
the  tissues  of  every  creature  which  we  could  find.  I  shall  never 
Ibrget  the  astonisnment  and  delight  with  which  I  occupied  day 
afler  day,  plunged  into  the  hitherto  unknown  depths  of  organic 
life.  I  say  this  after  having  tested  from  time  to  time  some  of 
the  best  English  microscopes  which  have  been  made  since  the 
^  Great  Exmoition,"  and  uierefore  am  not  to  be  supposed  to 
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have  made  so  great  a  leap  as  if  from  an  Oberhaeuser  to  a  Spencer. 
Sinoe  that  visit,  and  another  one  also,  made  last  summer,  when 
I  obtained  one  of  Mr.  Spencer's  quarter-inch  objectives,  with  an 
angular  aperture  of  one  hundred  and  forty-five  degrees,  I  have 
from  time  to  time  made  particular  efforts  to  test  the  value  of  the 
flat  field  and  wide  an^le  in  the  study  of  organized  bodies.  The 
results  of  my  investigations  at  Canastota,  and  also  since  my 
return,  I  have  embodied  in  this  paper. 

One  of  the  most  valuable  properties  of  the  flat  field  is,  that  it 
enables  one  to  study  an  isolated  cell,  in  a  manner  totally  unex- 
pected to  me,  making  it  possible  to  obtain  a  section  of  such  a 
body  at  any  horizon,  as  if  it  were  actually  cut  across.  As  I  have 
said  before,  the  flat  field  ignores  everything  above  and  below  its 
horizon,  and  therefore,  if  it  is  brought  on  a  level  with  the  equa- 
tor of  a  spherical  cdl,  the  largest  possible  circle  is  obtained,  and 
the  actual  thickness  of  the  wall  becomes  apparent ;  and  if  it  is 
raised  or  lowered,  the  circle  grows  smaller  and  the  wall  seema 
thicker,  because  of  the  obliquity  of  the  section,  and  yet  appears 
as  distinct  as  the  one  at  the  equator.  This  may  go  on  until  the 
field  approaches  very  closely  to  the  upper  or  lower  side,  and  then 
the  inner  surface  of  the  cell  appears.  In  an  ordinary  microscope, 
the  far-reaching  power  of  the  objective  utterly  precludes  the 
possibility  of  such  a  process  of  investigation. 

The  relations  of  the  Purkiniean  vesicle  to  the  yolk,  and  the 
number  and  position  of  the  Wagnerian  vesicles,  have  always 
been  difficult  subjects  to  work  out  with  the  ordinary  microscope. 
If  the  Wagnerian  vesicle  was  situated  at  the  upper  or  lower  side 
of  the  Puncinjean  vesicle,  it  has  often  been  next  to  impossible 
to  tell  whether  it  might  be  really  within  the  latter,  or  was  one 
of  the  very  similar  yolk-cells  outside.  There  are  many  other 
instances  of  the  like  kind  too  numerous  to  mention.  All  this 
difficulty  I  have  seen  obviated  by  the  decided,  section-like  pre- 
cision of  the  flat  field,  which  at  once  revealed  to  the  eye  the 
exact  and  relative  level  of  every  vesicle  or  yolk-cell. 

I  was  most  forcibly  reminded,  not  long  ago,  of  the  value  of 
the  wide  angle  of  aperture,  and  the  accompanying  great  amount 
of  light,  upon  trying  Spencer's  olyective  upon  the  stem  of  a 
well-known  Hydroid,  the  Chva  leptosiyla,  Ag.  Irt  the  manu- 
script of  the  forthcoming  volume  of  Professor  Agassiz's  **  Con- 
tributions to  the  Natural  History  of  the  United  States  of  Amer- 
ica," the  outer  wall  of  this  Hvdroid,  and  of  several  others,  I 
may  say  in  passing,  had  been  described  as  a  structureless  mem- 
brane ;  but  what  was  my  surprise,  in  my  last  attempt,  to  find 
that  this  wall  was  composed  of  a  layer  of  polygonal  cells,  as 
distinct  as  any  in  the  other  parts  of  the  animal,  and  even  readily 
discernible  in  the  more  opaque  parts,  where  the  stem  appeared 
like  a  simple  black  surface  under  the  ordinary  microscoj^. 
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In  regard  to  the  iisually  estimated  worth  of  wide  angles  of 
aperture,  I  would  saj,  that,  from  numerous  experiments  upon 
living  tissues,  objectives  having  this  property  are  valuable,  not 
80  much  because  they  can  admit  extremely  oblique  one-sided 
rays,  but  because  they  allow  rays  to  enter  from  all  sides  at  a 
very  wide  angle  to  the  axis.  Ooe-sided  oblique  rays  throw  the 
shaaow  in  a  great  measure,  beyond  any  particular  cell  upon  ita 
neighbor,  ana  this  produces  distortion ;  whereas  when  the  rays 
coDverge  at  a  wide  angle,  each  cell  becomes  strongly  marked  at 
its  periphery  by  a  dark,  broad  shada  A  moderately  oblique, 
one-sided  light,  hardly  twenty  degrees  from  the  axis  of  the  ob* 

i'eotive,  always  appeared  to  he  the  most  frequentlv  servioeable. 
L  was  surprised  one  day  to  find  that  the  hitherto  uiintly  visible 
circulation  in  the  cells  of  Spirogyra  was  rendered,  by  such  a 
light,  very  distinct,  and  the  granules  borne  along  in  the  current 
appeared  like  little  specks  with  a  very  sharp,  thicK,  black  outline. 

At  first  thought,  there  would  appear  to  be  an  insuperable 
objection  to  the  wide  angle  of  such  objectives,  and  that  is  the 
shortness  of  the  working  distance,  which  will  not  allow  one  to 
take  anything  more  than  a  superficial  view  of  a  body,  even  of 
moderate  thickness.  But  this  objection  has  not  the  least  foroe, 
and,  on  the  contrary,  the  more  nearly  absolutely  flat  the  field  is, 
especially  in  the  lower  powers,  such  as  the  -J,  f,  and  1  inch,  the 
better  will  they  bear  the  use  of  the  higher  eye-pieces.  This  is 
not  a  speculative  suggestion,  for  I  have  ^n  told  by  Mr.  Spencer, 
that  he  has  been  able  to  see  tiie  lines  upon  Pleuroaigma  anguhia^ 
with  a  one-inch  objective  of  his  make.  Now  nothing  but  the 
enormously  wide  angle  and  the  remarkably  flat  field  which  he 
has  introduced  in  such  a  low  power,  oould  enable  one  to  solve 
such  a  finely  marked  Diatom.  Only  a  few  years  ago  this  little 
unicellular  plant  was  a  test  object  for  the  highest  powers  of  the 
best  microscopies. 

But  if  this  image,  or  the  image  of  any  minute  body,  is  to  be 
magnified  to  any  extent  which  may  be  required,  by  the  nse  of 
the  higher  eye-pieces,  the  latter  must  be  most  exquisitely  cor- 
rected, as  regards  their  spherical  and  chromatic  aberration,  or 
else  everything  comes  to  the  ej^e  in  a  distorted  state.  On  this 
account  the  Huyghenian  ocular  is  not  fit  to  be  used,  since  it  lacks 
just  what  we  ne^  here,  I  have  for  several  years  past  asserted 
that  the  next  step  in  the  increase  of  the  magnifying  powers  of 
the  microscope  would  be  accomplished  by  the  construction  of  a 
new  form  of  eye-piece^  which  would  augment  the  image  formed 
by  the  objective  to  an  almost  unlimited  extent  At  lost  I  am 
happy  to  find  my  prediction  verified,  in  the  most  practical 
manner,  by  the  "  orthoscopic  ocular"  invented  by  Spencer.  With 
such  a  range  of  powers,  then,  there  is  hardlv  any  oody  of  mod- 
erate transparency,  but  what  may  be  minutely  investigated  to  iti 
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yerj  eore.  If  a  subject  is  too  thick  for  the  short  workiiiff  dis* 
tance  of  the  higher  powers,  a  lower  objective  may  be  uset^  and 
the  higher  oculars  applied  to  make  up  the  deficiency.  Of  coarse 
I  do  not  mean  to  say  that  a  certain  amplification  obtained  by  a 
low  objective  and  a  high  orthoscopic  ocular  is  faUy  as  good  as 
the  same  afforded  by  a  higher  objective;  but  in  case  the  latter 
cannot  reach  a  oertam  internal  structure,  the  former  can  be  used, 
with  very  little  appreciable  difference,  and  is  by  fietr  better  than 
the  usual  methoos  employed  in  such  cases,  such  as  pressure  or 
dissections  and  the  isolation  of  the  organ  to  be  investigated. 

I  have  not  had  an  cmportunity  to  make  frequent  use  of  the 
"  orthoscopic  eye-pieoe ',  but  Mr/^)encer  has  fumiebed  me  with 
another  form  of  ocular,  the  "  solid  eye-piece,"  invented  by  his 
pnpil,  Mr.  Tolls.  This,  Mr.  Sjwncer  tells  me,  so  closely  ap- 
proaches the  "orthoscopic  eye-piece''  in  Quality,  that  sooe  but 
a  very  experienced  eye  could  detect  the  (nfference^  and  the  for- 
mer excels  the  latter  in  the  admission  of  light,  because  it  has 
fower  reflecting  surfaces.  With  this  ocular  atid  a  quarter^ncb 
objective  I  have  run  the  magnifying  power  up  to  two  thousand 
diameters,  with  wonderful  results  which  fully  justify  me  in  say- 
ing all  that  I  have  in  regard  io  the  study  of  thick  tissues  with 
low  powers  having  wide  angles  of  aperture.* 

I  will  take  a  young  fish  as  an  example  to  illustrate  the  re- 
markable efficiency  of  the  flat  fields  In  a  view  from  above,  one 
may  see  no  less  than  six  or  seven  different  layers  or  sets  of 
organs  resting  one  over  the  other;  first  the  skin  and  the  muscu* 
lar  layer,  next  the  vertebrae,  within  these  the  spinal  marrow,  and 
below  the  latter  the  cborda  dorsalis,  and  close  to  this  the  dorsal 
artery,  then  the  intestines  and  their  appendages ;  and  yet  every 
one  of  these  may  be  plunged  through  and  totally  ignored^  oo 
account  of  the  peculiar  properties  of  the  flat  field!,  and  the  kst^ 
the  intestines^  minutely  inspected,  not  only  cell  bv  cell,  but  eadt 
eell  may  be  studied,  in  every  particular  of  detail,  as  if  it  were 
Molat«i.  And  so  may  any  set  of  organs  be  treated,  whether 
situated  above  or  below  in  the  animal.  With  soch  means  at 
hand,  as  long  as  cells  may  be  seen  with  a  very  moderate  light, 
h  is  utterly  preposterous  to  trust  what  may  be  worked  out  by 
separating  these  orrans  from  the  animal,  piecemeal.  When  in- 
tact, every  cell  May  oe  measured,  not  only  transversely,  but  also 
widi  the  greatest  nicety  iu  a  perpendicular  direction,  by  the 

*  In  Uiis  coDoectioQ  I  would  am  upon  students  the  necessity  of  aToidiDfl^  the 
higher  powers  of  the  microscope  in  the  commencement  of  their  studies.  When 
&Mey  have  learned  to  use  the  lower  otHeettTes,  it  will  he  a  much  easier  matter  to 
master  the  higher  ones.  StudianU  usoallj  supnoee  that  thejcmi  see  eTerytbinf 
with  the  higher  powers,  whereas  tliey  vf  greatly  mistaken ;  as  orach  as  one  wou)a 
be  who  should  make  a  minute  inspection  of  the  stones  of  some  great  architectural 
pile,  and  then  think  he  had  obtamed  a  proper  conception  of  its  magnificent  plan 
aad  glorious  proporUoM. 
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micrometer  screw,  which  works  the  fine  adjustment  of  the  ob- 
jective; everj  cell,  indeed,  may  be  treated  as  if  it  were  a  sepa- 
rate body ;  but  who  would  warrant  to  measure,  for  instance,  the 
size  of  the  cells  of  a  nerve  after  it  had  been  removed  from  its 
natural  position,  and  with  more  or  less  inevitable  distortion? 
Unfortunatel  V,  investi^tors  have  been  compelled  to  do  this  too 
often,  up  to  this  very  aay ;  but  now  I  hope  for  much  better  and 
more  trustworthy  results. 

In  embryology,  how  beautifully  this  almost  transcendental 
definition  of  the  objective  applies  I  All  the  cells  of  an  embryo 
of  a  certain  age  may  be  represented  by  a  circle,  with  a  smaller  cir- 
cle within  known  as  the  mesoblast  (nucleus).  At  successively 
later  ages  we  find  the  cells  of  the  nerves,  for  instance,  simply 
oval,  as  the  first  step  to  elongation ;  next  thev  are  in  rows ;  then 
the  ends  in  contact  are  witnout  walls,  so  that  each  cell  opens 
into  its  neighbor;  and  finally,  all  trace  of  the  separate  cell- wall 
is  lost  in  thQ  straight  sides  of  the  nerve  tubule,  with  nothing  but 
the  mesoblasts  to  mdicate  the  original  position  of  the  cells.  In 
the  chorda  dorsalis,  intestines,  vertebraa,  muscles,  &c.,  similar 
and  apparently  gradual  changes  have  been  observed ;  but  each 
step,  in  most  instances,  was  investigated  isolately  from  the  pre- 
vious one,  and  the  intervening  space  bridged  over  by  the  process 
of  inductive  reasoning  alone.  This  is  not  enough ;  now  we 
know  that  every  second  of  the  life  of  a  cell,  or  series  of  cells, 
may  be  traced  most  minutely,  minute  by  minute,  hour  by  hour, 
and  day  by  day.  Day  and  night,  watches  have  been  kept  by 
observers  in  other  departments  of  science,  and  why  may  not  the 
naturalist  do  so?  In  some  cases  a  very  extensive  series  of 
changes  may  be  observed  in  a  short  time ;  for  instance,  in  the 
embryo  of  the  common  Bream  {Pomotis  vulgaris),  which  Pro£ 
Wyman  has  observed  to  pass  from  the  segmenting  of  the  yolk 
to  batching  in  the  space  or  about  forty  hours.  It  is  not  possible, 
in  any  way,  to  trace  the  gradual  metamorphoses  of  cells  and 
organs,  except  upon  the  living  body ;  otherwise,  every  observa- 
tion is  a  record  of  a  detached  fact,  and  no  more ;  every  bit  of  an 
organ  is  subjected  to  all  sorts  of  manipulations  to  brin§  out 
what  too  often  is  not  there  according  to  the  laws  of  the  living 
being.  Eeagents  at  one  time,  and  pressure  at  another,  reveal, 
not  the  truths  of  nature,  but  our  carelessness  and  presiunption. 
I  have  in  mind  a  remarkable  instance  of  the  evils  of  the  almost 
monomaniacal  habit  of  using  pressure  whilst  investigatinff  tis- 
sues. A  celebrated  physiologist,  in  all  probability,  missed  the 
most  fortunate  chance  of  discovering  the  key  to  the  whole 
history  of  the  mode  of  origin  of  the  embryo  from  the  yolk-cells, 
simply  by  using  a  bit  of  thin  glass  to  cover  the  object  on  his 
glass  slide.  Just  before  the  segmentation  of  the  yolk,  the  full- 
grown  yolk-cells  of  birds,  turtles,  if  not  of  all  scaly  reptiles,  and 
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sharks,  are  yeij  thin-walled,  hyaline,  globular  Tesioles,  each  one 
of  which  contains  a  more  or  less  darkened  mesoblast,  and  within 
the  latter  are  a  certain  number  of  entoblasts  (nucleoli).  Now 
under  the  least  pressure,  the  cell-wall  bursts^  quickly,  and  the 
mesoblast  becomes  fissured  or  wrinkled.  In  this  condition  the 
mesoblast  was  figured  and  described  as  the  yolk-cell  proper,  by 
no  less  careful  an  observer  than  Johannes  Miiller.  Now  in  the 
turtle,  at  least,  the  mesoblast  undergoes  self-division  until  there 
are  innumerable  mesoblasts  in  the  parent  cells ;  and  after  the 
latter  have  congregated  to  form  the  difierent  layers  of  the  incip- 
ient organs  of  the  embryo,  and  burst,  the  former  unite  side  by 
side,  and  thus  become  the  original  cells  of  the  young  tissues. 

I  feel  that  I  cannot  urge  too  strongly  the  utmost  necessity  of 
studying  living  beings  as  nearly  in  a  state  of  nature  as  is  possi- 
ble ;  to  attempt  this  by  all  available  means  and  contrivances, 
and,  above  all,  patiently,  not  begrudging  the  time,  because  more 
numerous  observations  miffht  be  obtained  by  making  a  piece- 
meal and  hurried  show  of  dismembered  Nature. 

It  would  certainly  be  more  profitable  as  far  as  living  beings 
are  concerned,  if  the  whole  world  of  science  should,  for  a  while 
at  least,  investigate  exclusively  the  few  transparent  animals  that 
may  be  obtained,  than  work  over  the  numberless  opaque  ones 
which  require  the  dissecting-knife.  The  first  having  been  in- 
vestigated, the  knowledge. of  them  would  assist  us  the  better  to 
interpret  the  features  and  relations  of  the  tissues,  which  we 
would  be  obliged  to  study  in  a  disconnected  state,  just  as  fossils 
are  recognized  and  restored  by  the  comparative  anatomist  after 
a  careful  research  among  living  models. 

I  have  been  anxious  to  present  this  c(Hnmunication,  and  to 
have  it  recorded,  because  certain  microsoopists,  who  are  consid- 
ered as  high  authority  both  in  England  and  in  this  country, 
have  attempted  to  depreciate  the  value  of  the  fiat  field  and  wide 
angle  of  aperture  in  the  study  of  living  objects.  This  is  a  little 
remarkable,  since  it  comes  from  a  country  where,  until  recently, 
the  most. finished  microscopes  of  this  kind  were  made,  and  where 
they  are  now  to  be  found  in  large  numbers.  I  will  read  a  few 
'  passages,  which  may  be  found  on  page  196  of  Dr.  Carpenter's 
•  work  on  the  microscope.    He  says : 

"The  author  feels  it  the  more  important  that  he  should  express  himself 
clearly  and  strongly  on  this  subject,  as  there  is  a  great  tendency  at 
present,  both  among  amateur  microsoopists  and  atnong  opticians,  to  look 
at  the  attainment  of  that '  resolving  power'  which  is  given  by  angular 
aperture,  as  the  one  thing  needful ;  those  other  attributes  which  are  of  far 
more  importance  in  almost  every  kind  of  scientific  investigation,  being 
comparativelv  little  thought  of;  and  he  therefore  ventures  here  to  repeat 
the  remarks  he  made  npon  this  subject,  in  his  recent  Presidential  address 
to  the  Microscopical  Society,  of  the  correctness  of  which  he  has  bticn 
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ebioe  aisnred,  by  the  approral  of  many  of  those  who  have^most  snocen- 
M\j  employed  the  microecope  in  physiolofficai  investigations :  ^  The  su- 
periority in  resolving  power  possessed  by  object-glasses  of  large  angular 
aperture  is  obtained  at  the  expense  of  other  advantages.  For  even  grant* 
ing  that  there  is  no  sacrifice  of  that  most  important  element,  defixdng 
power  (which  can  only  be  secured,  with  a  very  wide  angle,  by  the  utmost 

Erfection  in  all  the  corrections),  yet  the  adequate  performance  of  such  a 
19  can  only  be  secured  by  the  greatest  exactness  in  the  adjustments. 
Duly  that  portion  of  the  object  which  is  precisely/  in  focus  can  be  seen 
with  an  approach  to  distinctness,  everything  that  is  in  the  least  degree 
out  of  it  being  imbedded  (so  to  speak)  in  a  thick  foff ;  it  is  requisite,  too, 
that  the  adjustment  for  the  thickness  of  the  glass  that  covers  the  object, 
should  exactly  neutralize  the  effect  of  its  refraction ;  and  the  arrangement 
of  the  mirror  and  condenser  must  be  such  as  to  give  to  the  object  the 
best  possible  illumination.  If  there  be  any  failure  in  these  conditions,  the 
performance  of  a  lens  of  very  wide  angular  aperture  is  very  mtidk  urferwr 
to  that  of  a  lens  of  moderate  aperture ;  and,  except  in  very  experienced 
hands,  this  is  likely  to  be  g^enerally  the  case.  Now  to  the  workiw  micro- 
scopist,  unless  he  be  studying  the  particular  classes  of  objects  which  ex- 
pressly require  this  condition,  it  is  a  source  of  ffreat  inconvenience  and 
toss  of  time  to  be  obliged  to  be  continually  mailing  these  adjustments ; 
and  a  lens,  which,  when  adjusted  for  a  thickness  of  glass  of  t^"»  ^^^ 
perform  without  much  sensible  deterioration  with  a  thickness  either  of 
iV"  <"*  ^^  tJ7f"»  ^s  practically  the  best  for  all  ordinary  purposes.  More- 
over, a  lens  of  moderate  aperture  has  this  very  creat  advantage,  that  the 
parts  of  the  object  which  are  less  perfectly  in  rocus  can  be  much  better 
seen ;  and  therefore  that  the  relation  of  that  which  is  most  disUnctly 
discerned,  to  all  the  rest  of  the  object,  is  rendered  far  more  apparent 
Let  me  remind  you,  further,  that  almost  all  the  great  achievements  of 
microscopic  research  have  been  made  by  the  instmraentality  of  such  ob- 
jectives as  I  am  recommending.  There  can  be  no  question  about  the 
large  proportion  of  the  results  which  continental  microscopists  may  claim, 
in  nearly  all  departments  of  minute  anatomical,  physiological,  botanical, 
or  zoological  investigations,  since  the  introduction  of  this  invaluable  anx- 
iliary ;  and  it  is  well  known  that  the  great  majority  of  their  instruments 
are  of  extremely  simple  construction,  and  that  their  objectives  are  gener- 
ally of  very  moderate  angular  aperture.  Moreover,  if  we  look  at  the 
date  of  some  of  the  principal  contributions  which  this  country  has  fur- 
nished to  the  common  stocX — such  as  the  *  Odontography'  of*^ Professor 
Owen,  the  *  Researches  into  the  Structure  of  ShelP  carried  out  by  Mr. 
Bowerbank  and  myself,  the  '  Physiological  Anatomy '  of  Messrs.  Todd 
and  Bowman,  the  first  volume  of  the  '  Histological  Catdogue'  by  Prof. 
Quekett,  and  the  '  British  Desmidese '  of  Mr.  Ral&, — we  find  sure  reason 
to  conclude  that  these  researches  must  have  been  made  with  the  instru- 
mentality of  lenses,  which  would  in  the  present  day  be  regarded  as  of 
very  limited  capacity. — I  h<^  that»  in  these  remarks,  I  shall  not  be 
understood  as  in  any  way  desirous  to  damp  the  zeal  of  those  who  are 
applyin^^  themselves  to  the  perfectionizing  of  achromatic  objectives.  I 
regard  it  as  a  fortunate  thing  for  the  progress  of  science,  that  there  are 
individuals  whose  tastes  lead  them  to  the  adoption  of  this  pursuit ;  who 
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•timulate  dur  insiniment  makers  to  go  on  from  ooe  range  to  another, 
until  thej  have  conquered  the  difficultiee  which  previously  baffled  them; 
and  then  apply  themselves  to  find  out  some  new  tests,  which  shall  offer  a 
fresh  difficulty  to  be  overcome.  But  it  is  not  the  only^  nor  can  1  regard 
it  as  the  chief  work  of  the  microscope,  to  resolve  the  markings  upon  the 
Diatoroacese,  or  tests  of  the  like  difficulty ;  and  although  I  should  consider 
this  as  the  highest  object  of  ambition  to  our  makers,  if  the  performances 
of  such  lenses  with  test-objects  were  any  fair  measure  of  their  general 
utility,  yet  as  I  think  that  I  have  demonstrated  that  the  very  c«>ndition8 
of  their  construction  render  them  inferior  in  this  respect  for  the  purposes 
of  ordinary  microscopic  research,  I  would  mueh  rather  hold  out  the  re* 
ward  of  high  appreciation  (im  have  no  other  to  give)  to  him  who  should 
produce  the  best  working  micro$eope,  adapted  to  all  ordinary  requirement!, 
at  the  lowest  coetJ* 

Notwithstanding  the  approyal  of  those,  as  Br.  Carpenter  says^ 
"  who  have  most  succefisfully  employed  the  microscope  in  phys- 
iological investigations,''  I  do  not  hesitate  for  a  moment  to  de- 
clare, that  nothing  could  be  more  pernicious  to  the  best  interests 
of  science  than  these  remarks.  It  is  unfortunate  that  such  mis- 
taken views  should  be  displayed  on  this  subject,  where  so  great 
confidence  has  been  placed, — ^bv  one,  too,  whose  elementary 
works  on  physiology  have  raisea  the  belief  among  many,  that 
he  is  perfectly  conversant  with  those  very  tissues  which  require 
the  nicest  and  most  rigid  microscopical  investigation. 

The  illustrations  wnich  I  have  given  of  the  great  value  of 
highly  corrected  lenses  in  the  study  of  minute  structures,  are 
sufficient,  I  think,  to  refute  these  views;  but  I  would  like  to  say 
ft  few  words  more  in  conclusion,  especially  in  reference  to  the 
general  relations  of  microscopical  investigaticms  to  other  depart- 
ments of  natural  history. 

To  say  that  objectives  with  a  wide  angle  oi  aperture  and  a  flat 
field,  are  needed  for  only  a  few  bodies,  such  as  test-objects,  like 
the  Diatomace®  and  other  known  difficult  subjects,  is  to  ignore 
the  whole  great  department  of  histolo^,  and  by  that  to  refuse 
physiolognr  one  of  the  nK)st  important  alas ;  in  fact,  an  aid  which, 
with  the  help  of  letter  microscopes,  in  future,  is  likely  to  taJce 
the  lead  in  the  determination  of  the  laws  of  animal  and  veffetfh 
ble  life.  I  am  well  aware  that  the  study  of  histology  has  been 
pursued  with  the  ordinary  instruments,  of  the  German  pattern, 
in  a  great  measure;  but  knowing  what  these  have  done  Doth  in 
Europe  and  in  this  country,  and  having  discovered,  by  a  few 
fflimpses,  how  much  more,  and  how  much  better,  we  might  have 
done,  had  we  possessed  one  of  these  highly  finished  instruments, 
I  can  confidently  assert,  that  it  is  a  grave  error  to  tell  opticians 
they  had  better  devote  themselves  more  particularly  to  the  im- 

Srovement  of  the  ordinary  instnuneats,  and  lei  their  transcen- 
ental  corrections  of  widely  gaping  objeetiTeB  s^re  in  the  mean 
while  as  playthings  for  curious  amateurs. 
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Bat  it  is  a  still  more  serious  mistake  to  say  to  students,  thai 
an  instrument  which  performs  under  a  variety  of  circumstances 
**  without  much  sensible  deterioration"  is  practically  the  best  for 
all  ordinary  purposes. 

So  thought  Enrenberg,  and  yet  we  all  now  know  what  curious 
mistakes  he  made.  Embryology,  too,  comes  under  this  pro- 
scription ;  for  any  one  who  has  attempted  to  trace  the  develop- 
ment of  animals]^  especially  the  lower  forms  of  life,  must  know 
that  it  is  impossible  to  separate  the  study  of  their  cellular  struc- 
ture from  the  investigation  of  their  organs. 

I  cannot  more  iittingly  conclude  this  communication,  than  by 
quoting,  by  Mr.  Spencer's  leave,  a  portion  of  a  recent  letter  of 
his  to  me.  He  says :  '*  It  seems  to  me  that  there  is  every  reason 
to  hope  much  from  the  earnest  application  of  high  powers  with 
large  angles.  So  blind  and  inveterate  has  been  the  prejudice  in 
fevor  of  low  potvers  and  small  angles,  in  histology,  that  youncer 
and  less  prejudiced  microscopists  have  a  comparatively  untrodden 
path  before  them.  Every  day's  thought  convinces  me  more  and 
more  deeply  of  the  radical  mistake  that  has  been  made  in  this 
direction.  I  have  recently  been  making  some  observations  and 
experiments  with  low  angles  on  certain  well-known  structures, 
and  have  in  several  instances  been  struck  with  a  blank  astonish- 
ment at  the  utterly  false,  though  apparently  reliable,  results 
obtained.  It  happens,  too,  that  the  physical  and  optical  charac- 
ters of  those  tissues  which,  oftener  than  any  others,  are  the 
subjects  of  your  study,  are  precisely  such  as  will  lead  to  the 
most  frequent  errors;  and  if  you  do  not  find  that  many  a 
blunder  has  been  made  in  their  study,  heretofore,  I  shall  be 
greatly  surprised." 


Art.  Y.—On  Brewsterite;  by  J.  W.  Mallet. 

Two  analyses  of  the  mineral  species  Brewsterite  are  on  record, 
those  of  Connell*  and  Thomson,!  both  made  many  years  aga 
The  results  were : 

OoBMir.  TbonwoD. 

Silica, 58*666  58-04S 

Alumina^    ....            17-402  16*640 

Barjta,            ....        6*749  6*060 

Btruotik,     ....             8*826  9*006 

LiiiHs,               ....        1-846  >S00 

Water,       ....            If684  14*786 

Peroxjd  of  iron,         ...         •292  

100-464  100*176 

*  Bdinb.  N.  Phil  Jour.,  No.  XIX,  p.  86. 

t  OatliMtof  MiiMraLGMLandMm.AnaL,ToLi,p.848. 
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It  is  strange  lliat  in  Thomaon's  OatlineB  of  Min.,  Qeol.,  &o.,  tbe 
analysis  oi  Connell  is  given  with  altogether  different  figures-^ 
thus: 

Siliem 5S400 

Alumina,              ....  15*918 

Baryta,           -            -            A         .            .  5  827 

Strontia,               ....  'y^09 

Lime, I-007 

Water, -208 

Peroxyd  iron,            ....  12*584 

95*668 

Dr.  Thomson  remarking  at  the  bottom  of  the  page  that  the  spe- 
cimen analyzed  by  himself  consisted  of  fine  crystals  carei\illy 
selected,  while  that  examined  by  Mr.  Connell  was  a  mixture  of 
amorphous  and  crystallized  mineral. 

The  method  for  the  separation  of  baryta,  strontia,  and  lime, 
employed  hj  Connell — ^probably  by  both  analysts — namely,  the 
solution  of  nitrate  of  lime  and  afterwards  of  ohlorid  of  strontium, 
in  alcohol — ^has  given  place  to  more  reliable  processes,  and  oa 
this  account  a  repetition  of  the  analysis  might  be  desirable ;  but 
it  becomes  still  more  so  when  tfie  close  analogy  of  brewsterite 
to  heulandite  is  considered.  The  two  species  should  in  all  prob- 
ability have  the  same  general  formula,  and  this  has  in  fact  oeen 
assigned  to  them  in  Dana's  Mineralogy,  bat  with  tbe  formula  for 
heulandite  these  older  analyses  of  brewsterite  do  not  very  well 
agree. 

I  have  recently  analyzed  some  fine  specimens,  from  the  original 
locality — Strontian  in  Argyleshire,  Scotland — and  the  results 
appear  fully  to  establish  U^  chemical  as  well  as  crystallographio 
relationship  with  heulandite.  ^ 

The  mineral  formed  crusts  of  minute  crystals  upon  the  surfiice 
of  gneiss:  sometimes  these  crusts  could  be  detached  from  the 
rock  by  careful  blows,  but  in  general  they  adhered  very  firmly. 
Some  of  the  crystals  were  an  eighth  of  an  inch  in  length — most 
of  them  were  much  smaller.  The  following  measurements  were 
obtained — using  the  lettering  of  Dana. 

O :  j-i  =  Vlb^  49'— ni»  58'— 1^5®  65' 

J-i  :  J^  =  1710  48'— ITI^  40'. 

/:/=l86«>18'. 

O :  lA  (I)  aa  167»  98'— 157®  17'— 157«  90'— 15t«  92'. 

/:  «  =s  112®  18'— lit®  17'— lit®  19'. 

The  spec.  grav.  was  found  =  2*458. 

For  analysis  tbe  crystals  were  carefully  broken  o%  and  picked 
clean  from  any  dust  of  the  accompanying  rock.  In  one  case, 
the  mineral  was  fluxed  with  carbonate  of  soda,  so  as  to  ensure 
perfect  decomposition,  and  consequent  purity  of  the  silicic  acid 
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weighed ;  the  other  specimens  were  treated  directly  with  hydro- 
chloric acid,  which  seems  of  itself  to  be  capable  of  effecting 
complete  decomposition.  The  baryta  was  precipitated  by  hydro- 
fluosilicic  acid,*  and  the  relative  amounts  of  lime  and  stroutia 
were  determined  indirectly,  by  weighing  the  mixed  earths  flist 
as  sulphates  and  then  as  carbonates. 
The  following  are  the  results  obtained — 


0) 

<B) 

<3) 

(4) 

(5) 

Mmm. 

AlMM. 

Silic% 

54-49 

58-56 

54-81 

54-84 

•*•  • 

54-42 

1-209 

4*08 

Alamioa,  - 

15-42 

15*29 

15-05 

•  a  •  • 

15-25 

•296 

1* 

Peroijd  of  iron. 

tract 

•08 

trace 

•  •  •  • 

•  •  •  • 

•  •  •  • 

Baryta,     -       - 

6-76 

6-84 

•  •  •  • 

,   ,  .  , 

6-80 

•089 

Strontia,  - 

8-79 

9-20 

•  •  •  • 

•  •  •  • 

8-99 

•178 

-804— 1-08 

Lime, 

•92 

1-46 

•  •  •  • 

•  •  •  • 

119 

•042 

WaUr,      - 

18-89 

•  •  •  • 

•  •  •  • 

.... 

18-06 

18-22 

1-469 

4-96 

99-67 


99-87 


Analysis  (4^  was  spoiled  by  an  accident ;  and  in  (8)  the  deter- 
mination of  tne  earths  was  abandoned  on  ascertaining  the  ne- 
cessity for  the  removal  of  ammoniacal  salts  before  precipitating 
baryta  (vid.  note),  a  precaution  which  had  not  been  taken  in 
this  case. 

The  silicic  acid,  alumina^  protoxyds  and  water  are  clearly  pres- 
ent in  the  ratio  4:1:1:6,  giving  the  formula 

(BaO,  SrO,  CaO),  SiOs+AlsOi,  8SiO»-f 5H0. 

The  atomic  relation  between  the  lime,  baryta  and  strontia  is  near 
1:2:4. 

*  In  azaniiDing  the  preoavtioBi  ineideot  to  thia  mode  of  determiDing  baiyta  ia 
the  pretence  of  ftrontia  or  lime,  I  haTe  found  no  notice  taken  in  any  work  oo  cbem- 
iod  andysit  of  the  8Ql?ent  efltect  of  ammoniacal  ealts  npon  eilioofluorid  of  bariom. 

Fresenius  states  that  the  latter  dissolves  m  8400  to  8800  parts  of  water,  and  in 
640  to  788  parts  of  water  acidified  by  hydrochloric  add,  but  does  not  mention  aalli 
of  ammonia. 

I  digested  pure  silico-fluorid  of  bariom  in  the  cold,  with  frfN]uent  stirring,  for 
forty*ei|^ht  hours— (a)  with  a  saturated  solution  of  chlorid  of  ammonium,  {h)  with 
the  same  solution  diluted  with  twice  its  rolume  of  water.  The  fluid  was  m  eaeh 
case  filtered  off  perfectly  clear,  100  cubic  centimetres  were  measored,  and  the 
baryta  was  determined  as  sulphate. 

(a)  gave  '1942  fp^.  of  BaO,  80*  =:'S888  grm.  of  BaF,  SiFft.  Hence  1  part 
of  the  latter  salt  dtssoWes  in  428  parts  of  a  saturated  solution  of  sal-ammoniac 

(6)  gave  '1409  grm.  of  BaO,  SOg  =  1697  grm.  of  BaF,  Si  Ft,  or  1  part  in  689 
of  the  diluted  solution. 

The  neoewity  of  remorinf^  ammoniacal  salts  from  a  fluid  in  which  baryta  is  to 
be  determined  as  sOico-fluond  is  sufficiently  obnons. 
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Abt.  VL — On  Ihe  importance  of  more  frequent  and  more  aceuraie 
Deep-sea  /Soundings  in  connection  with  the  suooessfal  establishment 

?^  a  Submarine  Telegraph  across  the  Atlantic;   by  Pro£  W.  P. 
BOWBRIDGS,  Assistant  U.  S.  Coast  Sarvey. 

In  the  year  1849,  two  citizens  of  Philadelphia,  Horatio  Hub- 
bell,  Esq.,  and  CoL  John  H.  Sherbourne,  presented  a  lengthy 
memorial  to  Con^p^ess  promulgating  a  plan  for  establishing  tele- 
graphic communication  across  the  Atlantic  ocean ;  and  asking 
tne  Government  to  aid  in  carrying  out  the  project  This  memo- 
rial contained  the  announcement  of  the  probaole  existence  of  a 
table-land  or  plateau  between  Newfoundland  and  Ireland,  in  the 
following  wonls. 

"  Your  memorialists  proceed  to  say  that  from  many  observa- 
tions which  have  been  made,  there  is  incontestible  evidence  of 
the  existence  of  a  submarine  table  land  extending  from  the 
banks  of  Newfoundland  across  the  Atlantic  ocean  to  the  mouth 
of  the  British  Channel."  "  This  is  proved  by  the  altered  color 
of  the  sea  water,  which  has  a  different  appearance,  in  unfathom- 
able places,  from  what  it  has  in  shallow  spots."  ''This  combined 
with  the  volcanic  construction  of  Iceland  and  the  Azores,  and 
the  situation  of  that  portion  of  the  ocean  that  lies  between  these 
volcanic  groups,  has  led  to  the  conclusion  that  there  has  been  a 
lifting  up  of  the  bottom  of  the  sea,  through  the  agency  of  a 
Plutonic  power,  and  that  the  bottom  thus  elevated  appears  to  be 
cut  through,  in  many  places,  by  deep-water  channels."  '*  The 
appearance  of  Medusae,  rolypi,  and  other  marine  creations,  seen 
upon  the  edge  of  the  discoloml  water,  strengthens  this  opinion." 
'^  I  our  memorialists  propose  that  these  suggestions  should  be 
investigated,"  kc 

The  first  experiments  made  to  test  the  truth  of  these  sugges- 
tions were  the  soundings  of  Commander  Berryman,  made  in  the 
summer  of  1853.  Previous  to  this  time  no  cast  of  the  deethsea 
lead  had  ever  been  made  north  of  the  Azores.  The  sounoings 
oi  Berryman,  and  the  subsequent  soundings  of  Commander  Day- 
man, have  been  variously  interpreted  concerning  the  proof  of 
the  existence  of  the  submarine  table-land  announced  by  Messrs. 
Hubbell  and  Sherbourne.  In  a  popular  sense  this  announce- 
ment conveyed  the  idea  of  a  vast  unbroken  level  at  the  bottom 
of  the  sea,  the  existence  of  which  has  not  been  conclusively 
established  by  the  soundings  referred  to. 

The  question,  however,  is  one  of  very  little  importance,  provi- 
ded the  irr^ularities  of  the  bottom  do  not  offer  any  serious  ob- 
stacle to  the  safe  descent  of  an  electric  cable,  or  cause  its  destruc- 
tion subsequently.  The  question  now  presented  is,  taking  the 
bottom  of  the  ocean  as  it  probably  eixisfta,  with  elevations  and 
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depressions  corresponding  to  those  found  upon  the  &oe  of  the  dry 
land,  what  influence  will  these  elevations  have  upon  the  practical 
operation  of  depositing  an  electric  cable,  and  in  the  presenration 
of  the  electric  continuity.  Upon  this  point  there  has  been  very 
little  discussion,  on  account  of  the  popular  belief  in  the  exist- 
ence of  a  level  bottom  across  the  only  part  of  the  ocean  where 
a  submarine  telegraph  has  been  supposed  to  be  practicable. 
But  even  upon  the  line  of  the  Atlantic  telegraph,  although  there 
may  not  exist  remarkable  submarine  mountains  and  valleys,  yet 
it  is  not  improbable  that  considerable  elevations  and  depressions 
occur.  The  profile  of  Capt  Dayman  differed  essentially  from 
that  of  Commander  Berryman ;  so  much  so  as  to  give  rise  to 
serious  controversies  with  regard  to  the  strict  correctness  of 
both,  since  to  the  probable  uncertainties  of  the  soundings,  was 
added  the  uncertainties  in  relation  to  the  intermediate  depths, 
the  soundings  being  made  generally  fifty  to  one  hundred  miles 
apart. 

The  explorations  of  Dayman  and  Berryman  ought  therefore 
to  be  regarded  as  general  reconnoissances  only,  from  which  the 
true  profile  of  the  bottom  can  only  be  conjectured.  In  the 
explorations  of  the  Gulf  Stream  by  the  U.  S.  Coast  Survey, 
Lieutenants  Craven  and  Maf&tt  discovered,  off  Charleston,  a 
series  of  submarine  ridges  and  depressions  several  hundred 
fikthoms  in  height  and  depth  in  the  horizontal  distance  of 
twenty  to  thirty  miles.  Such  ridges  and  valleys  would  have 
been  passed  unnoticed  in  the  explorations  between  Newfound- 
land and  Ireland. 

It  may  be  taken  for  granted  that  a  submarine  cable  should 
touch  the  bottom  at  every  point;  otherwise  some  parts  of  it 
must  remain  suspended  across  valleys,  or  chasms,  of  unknown 
depth  and  extent ;  under  these  circumstances  its  continuity  is 
endangered  by  its  weight,  its  chafing  at  thepoints  of  suspension, 
the  action  of  currents,  and  other  causes.  Whether  the  Atlantic 
cable  was  destroyed  by  such  influences  or  not  will  probably 
never  be  revealed,  but  it  may  be  important  to  examine  how  £ur 
a  more  accurate  and  detailed  section  of  the  bottom  may  diminish 
the  risks  which  must  always  attend  an  enterprise  of  this  char- 
acter. 

Such  ridges  and  elevations  as  were  found  in  the  Gulf  Stream, 
though  mo^rate  in  height  and  depth  when  compared  with  the 
fi;reat  depths  of  the  Atlantic,  are  yet  of  sufficient  magnitude  to 
be  taken  into  account 

The  £Mnlity  with  which  the  ocean  is  traversed  upon  its  level 
surfiioe,  and  its  (p-eat  horizontal  extent^  compared  with  its  depth, 
are  apt  to  give  nse  to  inadequate  conceptions  of  the  real  mag* 
nitude  of  the  ineaualities  of  the  bottom, — inequalities  whiw 
up(m  dry  land  would  be  overcome  with  difficulty.    But  when  it 
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is  intended  to  adapt  a  line  to  these  inequalities,  it  is  their  real 
and  not  their  oomparatiye  magnitades  which  must  be  taken  into 
account. 

An  accurate  and  detailed  profile  of  the  bottom  is  therefore 
necessary  in-order  to  estimate  correctly  th#total  amount  of  cable 
required  to  reach  from  one  point  to  another,  following  the  curye 
of  the  bottom,  This  is  importont,  not  only  in  determining  the 
total  depth  of  cable  necessary  to  reach  from  continent  to  conti* 
nent,  but  also  to  shew  at  what  points  a  greater  or  less  surplus 
over  the  horizontal  extent  is  needed. 

It  is  only  b^  the  aid  of  accurate  knowledge  upon  these  points 
that  the  {)ractical  operation  of  depositing  a  cable  can  be  reduced 
to  a  positive  degree  of  safety  and  certainty.  It  was  shown  in  a 
paper  communicated  to  the  American  Association  for  the  Ad- 
YSDcement  of  Science  at  the  Baltimore  meeting,  April,  1868, 
that  in  laying  a  submarine  cable,  "^the  rate  of  paying  out  be  equal 
to  the  speed  cf  the  shrpj  and  if  the  speed  of  the  snip  be  greater  than 
the  rate  of  descent  of  the  cable  in  the  watery  the  form  cusumed  by  the 
cable  from  the  ship  to  the  bottom  wiU  be  a  right  line^  and  there  will 
be  no  tension  upon  the  cable,  provided  tile  bottom  be  a  uniform 
level  plain.  But  if,  from  depositing  upon  a  level  bottom,  a  de- 
scending slope  be  reached,  the  cable  from  the  ship  to  the  bottom 
will  form  a  large  catenary,  one  end  of  the  catenary  being  at  the 
ship  and  the  otner  at  the  crest  of  the  descending  slope. 

The  catenary  will  produce  a  danfferous  tension  upon  the  cable, 
if  the  descent  of  the  slope  at  the  bottom  be  very  deep,  unless 
the  speed  of  the  ship  be  slackened. 

The  failure  of  the  first  attempt  to  lay  the  Atlantic  cable  off 
the  coast  of  Ireland  was  doubtless  due  to  this  cause.  The  bot- 
tom suddenly  fell  off  from  five  hundred  fathoms  to  seventeen 
hundred  fitthoms,  a  descent  of  seven  thousand  feet,  and  the  same 
speed  being  kept  up,  with  nearly  the  same  rate  of  deliveiy,.  it 
was  impossible  for  the  cable  to  assume  the  fcvm  of  the  bottom,, 
and  a  catenary  of  large  dimensions  must  have  been  formed,, 
causing  the  great  tension  which  parted  the  cable.  The  same  cir- 
cumstances must  occur  on  a  smaller  scale  when  the  depression  is 
more  moderate,  even  in  deep  water:  and  it  may  happen  that  a 
submarine  valley  is  passed  before  the  cable  has  had  time  to 
descend  to  the  crests;  in  which  case,  if  the  surplus  paid  out  be- 
tween the  crests  be  insufficient,  there  must  inevitably  be  a  cate- 
nary formed  ftoro,  one  crest  to  the  other,  the  effect  of  which  can- 
not be  avoided  or  foreseen. 

It  may  therefore  be  safely  asserted,  that  to  avoid  risk  of  break- 
ing a  cable  in  the  operation  of  depositing  it  upon  the  bottom  of 
the  sea,  the  speed  of  the  ship  should  be  regulated  by  the  depth  and 
form  of  the  bottom.  If  the  principle  be  adopted  of  paying  out  a 
uniform  surplus  to  suit  all  the  inequalities  of  the  Dottom,  there 
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will  not  only  be  an  unneceiBaary  waste  of  cable  in  some  places, 
but  the  surplus  may  fidl  to  be  sufOlcient  in  others,  the  result  of 
which  might  be  a  rupture. 

On  the  other  hand,  provided  an  accurate  and  detailed  profile 
of  the  bottom  be  oonitructed,  from  which  the  exact  length  of 
cable  required  between  anj  two  points,  however  near  together, 
can  be  determined,  there  is  no  reason  why  an  irregular  lorm  of 
bottom  should  present  any  serious  obstacle  to  the  safe  deposit  of 
a  cable,  provided  the  speed  of  the  ship  be  so  regulated  as  to  de- 
posit the  proper  amount  in  the  proper  place;  and  it  is  only  by 
following  this  rule  that  risk  of  breaking  firom  the  weight  of  tlie 
cable  can  be  avoided. 

In  conclusion,  the  following  rules  may  be  stated. 

1.  Soundings  of  unquestionable  accuracy  should  be  made  at 
intervals  not  greater  than  ten  miles,  and  where  there  is  a  steep 
slope  of  the  bottom,  at  more  frequent  intervals. 

2.  From  these,  soundings  a  profile  of  the  bottom  should  be 
made,  in  sections,  upon  a  lar^  scale,  from  which  the  length  of 
tiie  curve  of  the  bottom  may  be  calculated. 

8.  A  chart  should  be  constructed  based  upon  the  profile, 
showing  the  rate  of  speed  and  delivery  between  the  different 
stations,  in  order  that  the  cable  paid  out  may  adapt  itself  without 
tension  to  the  curve  of  the  bottom. 

4.  The  profile  and  chart  should  be  used  as  guides  in  the 
operation  of  laying  the  cable. 

There  is  a  popular  belief  that  many  parts  of  the  Atlantic 
across  which  submarine  lines  of  telegraph  have  been  projected, 
are  filled  with  mountains  and  valleys  of  vast  magnitude.  All 
that  can  be  said  on  this  subject  is,  that  the  reported  measure- 
ments of  ereat  depths  are  neither  sufficiently  accurate  or  numer- 
ous to  lead  to  any  probable  conjecture  of  the  natural  features  of 
the  bottom.  And  the  needle-like  elevations  which  have  been 
represented  to  exist,  are  more  the  result  of  imagination  than  a 
representation  of  facts.  Whatever  the  form  of  the  bottom  may 
be,  an  accurate  profile  of  it  is  the  only  true  basis  upon  which 
any  reliable  calculations  with  r^ard  to  the  practicability  of  a 
aubmarine  telegraph  can  be  made. 

And  with  the  help  of  such  accurate  profiles  even  where  great 
irregularities  of  bottom  exist,  the  risks  of  fidlure  may  not  be  so 
great  as  has  generally  been  supposed.  And  it  is  not  miprobable 
tnat  the  Az<Mres  might  be  maae  an  intermediate  station  between 
the  two  continents  notwithstanding  the  supposed  rugg^  char- 
acter of  the  bottom  near  them ;  while  there  is  yet  no  procf  that 
die  bottom  between  the  Azores  and  the  Banks  of  Newfoundland 
is  at  all  unfavorable  to  such  a  project 
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Asft.  YTL — Abstract  of  a  paper  an  ike  Ophiurans^  a  tribe  of  Star- 
fishes; by  J)r.  Chb.  F.  Lutken  * 

TemUnology  and  Morphology, 

Thb  body  of  an  Ophiuran  consists  of  a  disc,  and  five  or  sixf 
arms  issuing  therefrom.  The  disc  contains  the  digestive  and  re- 
productive organs  and  their  outward  openings,  namely:  the 
mouth  with  its  five  slits  {jimae  oris)  forming  a  star  in  the  centre, 
and  twenty  (in  Ophioderma,  &c.)  or  ten  (in  Ophtocoma,  &c.)  geni- 
tal slits,  on  the  under  surface,  parallel  with  and  close  to  the  arms. 
The  arms  have  a  solid  firame  and  are  supplied  with  nerves, 
vessels  and  muscles,  and,  by  reason  of  their  length  and  flexi- 
bility, acquire,  as  organs  of  motions,  a  perfection  quite  wanting 
among  the  true  sea-stars.  On  its  upper  surface  the  disc  generally 
presents  an  unbroken  edge,  but  below  it  is  invaded  by  the  arms, 
which  pass  along  its  under  sur&ce,  quite  to  the  moutn-slits.  In 
describing  Ophiursa  the  mouth  is  placed  downwards^  the  back  of 
the  disc  is  therefore  the  upper  sunace,  towards  the  periphery  is 
outward^  towards  the  centre  inward.  The  solid  parts  belong  to 
three  different  systems,  the  interior  skeleton^  the  ^n  skeleion  and 
the  surfixce  skeleton.  This  is  the  arrangement  of  Gaudry^^  though 
his  interpretations  are  not  always  right,  as  will  presently  be  seen. 
The  interior  skeleton  is  nothing  more  than  the  ambulacral  plates 
turned  upwards  and  inwards,  soldered  by  their  sides  in  pairs  and 
enclosed  Dy  the  interambulacnd  plates.  It  consists  of  a  series  of 
discoid  joints  (ossicula  arribulacratia — ossicules  discoides,  Gaudry — 
Arnbtdacralwvrbel^  Joh.  Miiller,)  which  follow  each  other,  like  ver- 
tebrae, and  are  connected,  partly  by  a  sort  of  hinge,  and  partly 
by  muscular  bands  extending  from  ^oint  to  joint  Each  joint 
has  an  incision  above  and  below,  indicating  the  line  of  juncture 
of  the  two  halves  of  which  it  is  made  up.  The  outer  end  of 
each  joint  carries  a  part  of  the  hinge,  consisting  of  three  teeth, 
whereof  the  lowest  runs  upwards  and  is  embraced  by  the  two 
uppermost ;  on  the  inner  end  of  the  following  joint  is  fixed  the 
corresponding  part  of  the  hinge,  namely,  two  edges  diver^ng 
from  each  other  below,  but  joined  above.  On  the  lower  side  is 
a  conical  cavity  for  the  root  of  the  tentacle. 

This  is  the  structure  among  the  typical  Ophiurans ;  but  two 
points,  mentioned  by  Gaudry  in  Asterophyton^  deserve  notice. 
The  first  is,  that,  when  the  arm  divides  m  two  equal  branches^ 

*  Adffitamenta  ad  historiam  Ophradaram.  Af  det  Kgi  danake  YidenakabarMa 
SaltiaLba  SkrifUr.  6t*  Rskke  6t«  Bind.  For  thia  Abatiact  tba  Joonal  ia  indebtad 
to  TaaoDCttB  Ltxah  of  Boston. 

f  In  certain  apaciaa  of  the  genua  OpkU^tU  (Llitlcen)  and  in  Ophioooma  ptansUa 
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the  joint,  just  before  the  fork,  has  two  discs,  instead  of  one; 
when  on  the  contrary  a  small  branch  is  given  off  from  the  lead- 
ing stem,  the  joints  of  the  small  branch  may  be  traced  between 
the  joints  and  the  skin  of  the  stem  until  they  become  mere 
grains,  and  so  disappear.  And  secondly,  the  roots  of  the  tenta- 
cles are,  in  AsierophyUmj  fixed  between  tne  joints,  while  among 
the  Ophiarro  they  are  received  in  a  conical  hole  in  the  joint  itselfl 
The  two  innermost  joints  are  the  onlv  ones  which  deviate  mnch 
from  the  form  already  described.  These  are  modified  to  form 
the  jaw  apparatus.  The  com|>onent  halves  of  the  last  joint  bat 
one,  thougn  still  remaining  united,  bend  to  the  right  and  left,  in 
the  direction  of  the  corresponding  pieces  of  the  neighboring  arms 
on  either  side ;  but  the  halves  of  the  innermost  joint  of  all  are 
completely  sundered,  and,  inclining  to  the  right  and  left,  are 
soldered  to  the  corresponding  pieces  of  the  neighboring  arms  on 
either  side.  It  is  these  latter  pieces  that  give  the  outline  to  the 
five  triangular  projections,  which  bear  all  the  chewing  apparatus 
{Mundeckstuckej  Miiller;  $cuteUa  oralia  or  mouthfrarnes).  These 
mouth-frames,  on  their  sides,  may  be  beset  with  mouth-papillsa. 
To  their  inner  point  is  attached  a  vertical  plate,  the  "  jaw^  {max- 
tUa,  torus  angularis^  MtLlIer),  and  this  bears  the  teeth  (cfen/es)  and 
the  tooth-papillfie  (papUke  dmtales).  Miiller,  in  the  "System  der 
Asteriden"  uses  the  word  ^^maxiUer''  at  random  for  mouth- 
frames  and  jaws.  These  parts  are  commonly  visible  on  the  out- 
side, but,  in  Ophioderma  and  allied  ^nera,  they  are  covered 
with  ^ins.  AH  the  rest  of  the  intenor  skeleton  is  hidden  by 
the  skin-skeleton.  Miiller  and  Troschel,  in  the  same  work,  point 
out  the  homology  between  the  discs  in  the  arms  of  the  Opniur» 
and  the  joints  m  those  of  star-fishes ;  but  as  they  started  with 
the  idea  that  these  joints  constituted  a  true  internal  skeleton, 
they  came  to  the  opinion  that  this  was  peculiar,  and  not  to  be 
found  in  any  other  Echinodermata.  Gtiudry,  also,  does  not  con- 
sider the  interior  skeleton  of  Ophiurans  as  homoloarous  with  am- 
bulacra! plates,  but  looks  on  it  as  a  special  structure  in  serpent- 
stars.  It  is  in  the  side  arm-plates  that  he  finds  the  homologues 
of  the  ambulacra. 

The  shin-skeleUm  proper  is  to  be  found  in  the  scales  on  the 
disc,  the  genital  plates  and  the  four  rows  of  plates  on  the  arms 
called  upper,  under  and  side  plates  (seutella  doraalia^  ventralia^ 
hterdHa).  To  the  jointed  structure  of  the  interior  arm-skeleton 
corresponds,  consequently,  a  similar  one  in  the  skin-skeleton* 
An  upper,  an  tmder,  and  two  side  plates  together  form  a  joint, 
and  this  corresponds  to  a  joint  of  the  interior  skeleton,  except 
that  the  plates  extend  beyond  their  proper  joint  to  the  next  outer 
joint  The  four  plates  sometimes  lie  side  by  side,  but  again  the 
aide  plates  may  alternate  with  the  others,  particularly  wnen  the 
former  are  little  devrioped.    As  to  ^bm  rarm^  the  TOipjptr  plates, 
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as  a  general  rule,  occupy  the  whole  upper  eurfisuje  of  the  arm, 
but  the  under  plates  may  be  square  or  eight-sided,  and  are  often 
cut  out  on  the  sides  to  give  room  for  the  tentacle  scales.  The 
innermost  under  plate  varies  in  shape,  and  is  often  very  small. 
At  the  extremity  of  the  arm  the  joints  are  proportionately  longer 
and  are  contracted  at  their  bases ;  the  upper  and  under  plates 
become  smaller  and  are  supplanted  bv  tno  side  plates,  which 
meet  on  the  middle  lines  above  and  below,  and  at  last  constitute 
almost  the  whole  covering  of  the  tip  joints.  Therefore,  the 
shape  of  the  plates,  exposed  as  it  is  to  constant  changes,  should 
always  be  referred  to  the  portions  of  the  arm  close  to  the  disc. 
These  modifications  appear  sooner  in  species  with  short  and 
[uickly  tapering  arms,  than  in  those  with  longer  and  more  slen- 
ier  ones.  There  are,  however,  many  serpent-stars,  the  inner 
plates  of  whose  arms  present  features  usually  seen  only  at  the 
extremities  (e.g.  Ophiura).  The  upper  plates  are  sometimes 
divided  in  pieces  by  transverse  lines ;  (compare  species  of  Ophio- 
derma^  and  Opkiolepie  imbricata^  0,  trilobay  O.  Nereis^  0,  Januarii), 
Ophiomyxa  and  Ophioscolex  are  supposed  to  have  the  skin  skeleton 
replaced  by  a  soft  dermal  envelop,  but  there  may  still  be  seen 
traces  of  arm  plates ;  at  least  in  Ophiarrtyxa,  The  whole  group 
of  Euryal»  has  the  skin-skeleton  either  quite  wanting  or  very 
rudimentary ;  but,  to  balance  this,  the  exterior  skeleton  is  highly 
developed.  According  to  Gaudry,  the  four  rows  of  little  bony 
pieces  on  the  under  side  of  the  arm  and  under  the  skin,  among 
Euryalfie,  correspond  to  the  arm-plates.  Along  each  genitfd 
opening,  between  it  and  the  arm,  and  not  visible  from  the  outside, 
runs  a  narrow,  sloping  piece,  the  genital  plate  {scuUim  genitale). 
Its  narrow  end  is  turned  inward  ana  sometime  touches  a  terminal 
piece,  running  from  the  lateral  mouth-shield  upwards.  The  out- 
side end  of  the  genital  plate  is  joined  with  a  smaller  supplement- 
ary pifloe,  whicn  extends  vertically  upwards  and  unites  again 
with  the  radial  shields,  at  a  point  near  the  edge  of  the  disa 
These  parts  are  never  wanting :  they  are  present,  even  when  all 
other  portions  of  the  skin-skeleton  have  disappeared.  Among 
the  various  plates  and  shields  covering  the  disc  are  reckone<^ 
first :  the  mouth-shields  {scuta  oralta),  five  in  number,  ranged  in 
a  circle  about  the  mouth  and  placed  in  the  interbrachial  spaces, 
just  outside  the  mouth-frames.  One  of  these  may  bear  the 
madreporic  body,  and  is  then  usually  somewhat  different  from 
its  companions  in  shape.  The  madreporic  body  appears  as  a 
slight  depression  or  elevation  on  the  surface  and  communicates 
ben^M^h  with  the  **  stone-canal."  Along  the  edge  of  the  madre- 
poric mouth-shield  there  are  sometimes  pores.*  Secondly :  the 
lateral  mouth-shields  {scutella  adoralia\  which  are  just  inside 

«  Se«  J.  Mailer:  Ober  die  Gattunprep  der  SeeigeUiur?en,  1888,  page  88,  and 
Le  Conte,  Proc.  Phil.  Acad,  v,  p.  817,  18. 
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tbe  mouth-sliields  and  yary  considerably  in  shape,  position  and 
size.  They  are  arranged  in  pairs,  a  pair  to  each  mouth-shield. 
Thirdly :  on  the  back  of  the  disc,  and  placed  over  the  base  of 
each  arm,  are  five  pairs  of  radial  shields  {acukUa  radialia),  very 
conspicuous,  when  not  covered  by  skin,  spines  or  the  like,  for 
their  peculiar  form,  regular  position,  and  greater  size.  Fourthly : 
the  other  parts  of  the  surface  of  the  disc  may  be  covered  with 
scales,  of  a  great  variety  of  shapes  ^nd  sizes,  but  usually  small 
and  rounded.*  Among  these  scales  may  be  pointed  out  two 
which  are  sometimes  found  (e.  g.  Ophiothrix).  They  start  from 
the  outer  edge  of  the  mouth-shield  and  run  along  each  edge  of 
the  genital  opening. 

Sometimes  the  skin-skeleton,  on  the  disc,  is  naked,  (some  spe- 
cies of  Ophiokpts  Miill.  and  Trosch.),  but  generally  it  is  covered 
by  a  tecument  of  grains,  or  short  spines  (CpAtWerma,  Ophiarach- 
fio,  Ophiopeza,  C^kiocoma,  Ophtostigma^  OphiacanihcC)  ^nular 
plates  ana  spines  {OphtophoUs)  or  thorny  spines  {Ophiothrix). 
This  tegument,  together  with  the  teeth,  teeth-papillaB,  mouth- 
papillse,  tentacle-scales  and  arm-spines,  constitutes  the  surface- 
ikelttan.  Among  the  Euryalse  this  covering  is  highly  developed, 
and  in  some  sort  takes  the  place  of  the  true  skin-skeleton.  On 
the  outer  parts  of  the  arms  and  sometimes  over  the  whole  body, 
the  rows  of  grains  are  armed  with  hooks.  The  lower  edges  of 
the  mouth-slits  may  be  ornamented  with  mouth-papillsB,  which 
vary  in  size,  shape  and  number,  they  mav  be  entirely  wanting 
(in  Ophiothrix);  in  Ophiomyxa  they  take  the  form  of  lobes,  beset 
with  fine  points,  Ophiacti$  nas  but  one  or  two  on  each  side  of 
the  mouth-frames,  Arnphiura  three,  while  Ophioderma  may  attain 
even  to  ten.  The  teeth  proper  are  plates,  arranged  in  a  vertical 
row  along  the  ^aw ;  and  tne  teeth-papillse  are  only  trains  or 
short  spines  which  may  replace  a  part  or  the  whole  of  the  teeth ; 
(compaj^  Ophioeoma  and  OphioArix).  It  is  in  AsteropkyUm  that 
the  perfect  homology  of  these  variable  organs  is  distinctly  shown ; 
in  this  genus  all  the  chewing  apparatus  takes  on  the  form  of 
sharp  spines.  Along  the  underside  of  the  arm  runs  a  double 
row  of  Dores,  from  which  the  tentacles  protrude,  and,  on  the 
inner  siae  of  each  pore,  one,  two,  or  even  four  scales  or  papilkd 
(j)apiUae  ambiUacrales)  are  placed,  which  serve  to  cover  tne  ten- 
tacle when  it  is  drawn  in.  They  may,  however,  be  entirely 
wanting  (in  Ophiomyxa  and  Ophiothrix).  When  there  are  more 
than  one  on  the  basal  pores  of  the  arm,  thev  decrease  in  number 
towards  the  tip.  At  the  outer  end  of  each  mouth-slit  are  two 
tentacles  {pedes  orales)  which  are  the  last  pair  at  the  base  of  the 
arm.    These,  according  to  Forbes,  are  used  to  remove  the  undi- 

*  For  farther  remurki  on  tb«  Ophinnui  Skeleton,  nee  J.  Miiller:  trber  die  Ophni- 
renUrren  dee  Adriatiechen  Meeree,  1861,  p.  1,  and,  t^ber  den  Ban  der  EdiiDoder- 
mcn,  18M,  p.  51  and  78. 
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gested  food  from  the  mouth.  The  side  plates  of  the  arm  carry 
tne  arm-spines  {spinae  IcUejxUes  vd  brachiales).  These  are  arranged 
in  sets,  and,  at  me  pleasure  of  the  animal,  may  be  raised  from 
the  arm,  depressed,  with  their  points  outward,  and  spread  and 
closed  like  a  fan.  They  are  placed  either  along  the  outside  border 
of  the  plate,  in  which  case  they  are  small  and  usually  pressed 
dose  to  the  arm ;  or  else  on  a  little  ridge  in  the  middle  of  the 
plate,  and  then  their  length  is  greater  and  their  normal  position 
at  right  angles  with  the  length  of  the  arm.  They  are  never  en- 
tirely wantm^,  but  vary,  in  number  from  two  to  ten ;  in  length, 
from  one  half  (Ophiura  nodosa^  &c.)  to  six  times  {Ophiothrix) 
the  length  of  a  joint;  and  in  form,  from  the  sroall,  smooth, 
tooth-like  papilla  of  Ophiodtrma  to  the  long  glossy,  thomed 
spine  of  Ophwthrix.  As  to  their  arrangement  in  the  vertical 
rows,  they  are  either  all  of  the  same  length,  or  they  decrease 
from  lowest  to  highest  and  viceversaj  or,  finally,  from  one  of 
the  middle  ones  towards  each  end  of  the  row.  When  they  are 
rough  and  pointed,  the  lowest  one,  at  least  in  the  young  animals 
and  on  the  outer  joints  of  the  old,  is  comnaonly  changed  to  a 
little  hook.  A  striking  instance  is  not  wanting  to  show  the 
strict  homology  between  the  spines  and  tentacle  scale^  for,  on 
the  innermost  joint  of  Ophiura  teocturata  these  parts  are  so  alike, 
that  they  cannot  be  distinguished.  Towards  the  tips  of  the  arm 
the  spines  diminish  in  number  but  increase  in  proportionate 
length. 

Orowth  of  Ophiunmt. 

The  variations  which  the  Ophiuran  is  subject  to,  from  the  time 
it  leaves  the  egg  till  the  serpent-star  emerges  from  the  larval  con- 
dition,  are  explained  in  Jon.  Mliller's  most  admirable  investiga- 
tions of  the  metamorphoses  of  the  Echinodermata.  In  regard 
to  the  rariations  it  undergoes,  after  the  metamorphosis  has  taken 
place,  we  know  little  or  nothing,  except  that  these  variations  are 
not  unimportant  The  serpent-star  does  not  appear  completely 
finished  on  emerging  from  its  larval  form ;  when  newly  born 
and  rambling  about  on  the  surfiice  of  the  water,  it  is  not  more 
like  the  full  grown  animal,  than  a  young  opossum  is  like  its 
parents.  We  may  see  perhaps,  that  they  belong  to  one  or  the 
other  of  the  Ophiuran  series,  but,  as  to  the  species,  we  can  only 
gaeas  at  it  from  the  locality  or  abundance  of  the  specimens. 
Even  in  the  half  grown  animal  there  are  still  such  variations 
from  the  adult  form  that  the  identitjr  might  be  doubted  were  not 
the  intermediate  steps  known.  It  is  therefore  plain,  that  the 
description  of  a  species  is  not  full,  until  several  ages  of  that 
Boeciea  have  been  properly  illustrated.  The  following  table  will 
snow  approximately  some  changes  which  take  place  during  the 
growth  of  Ophiopkolis  aculecUa  (Ophwlepis  Boolopendricd),  The 
diameter  of  the  disc,  the  length  of  the  arms,  the  number  of  joints 
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in  the  Arms,  the  ntimber  of  joints  with  hooks  on  the  under  side 
and  the  number  of  ioints  without  a  circle  of  grains  round  the 
upper  arm-plate  are  brought  into  immediate  oomparison. 

Joints  witbovt 
tm,      eicetoof  gTAinc 

12 
20 


ia«i«ter«f 

dlM. 

Umg^ntttm,' 
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6mm« 

20                    16 

t 

40                 27 

4 

45-50          33 

6 
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63 

10 

60 

86 

14 

V2 

105                 40 

18 

According  to  this  table  both  the  disc  and  the  arms  continue 
to  grow,  but  the  latter  the  fis^ter.  During  the  growth  of  the 
arms  new  joints  are  formed,  and  this  increase  of  joints  seems 
greatest  in  the  very  young  animal.  The  new  joints  appear  at 
the  tip  of  the  arm  and  not  at  the  base,  next  die  mouth. 

SubdivinoM  of  gtnm  Ophiokpit  (Milll.  &  Trosch.). 

This  genus  is  thus  described  by  its  authors :  "  Naked  scales,  or 
little  shields,  on  the  disc.  Mouth-slits  surrounded  by  a  single 
row  of  hard  papillae,  without  an  increase  of  their  number  over 
the  tooth-columns.'^  It  will  presently  appear,  however,  that 
the  species  included  under  this  definition  represent  several  gen- 
era. Following  the  suggestioris  of  Forbes,  it  will  be  seen,  that 
Ophiolepis  includes  two  series  of  scaly  Ophiurans,  one  answering 
in  some  sort  to  the  tyjpe  of  OphiodermOj  the  other  to  that  of 
Ophiocoma^  as  expressed  in  the  following  table. 

First  Sians — ^Type  of  Ophioderma. 

Mouth-shields  lyre-  or  shield-shaped  extending  outwards  into 
the  interbraohial  spaces,  so  as  to  separate  the  inner  ends  of  the 
genital  opening.  At  the  base  of  the  arms,  incisions  in  the  dorsal 
side  of  the  disc  Arm-spines  more  or  less  closely  pressed  to  the 
sides  of  the  arm,  and  arranged  along  the  outer  edge  of  the  side 
arm-plates. 

Opkiura. — ^Disc  covered  with  larger  or  smaller  scales,  smooth 
and  naked  radial  shields  tolerabl;^  hir^e,  protruding,  more  or  less 
distinct  Incision  in  the  disc  limited  by  two  arches  curving  out- 
wards, and  admitting  three  to  four  imperfect  upi>er  arm-pTates; 
on  its  edees  a  close  crest  of  from  ten  to  thirty  papillae,  which  are 
continued  underneath,  along  the  edm  of  the  genital  opening,  to 
the  mouth-shield.  Another  more  ooscure  crest  of  papillae  lying 
under  the  first  and  running  only  a  short  distance.  Mouth-shiel(£ 
very  lar^e,  generally  longer  than  broad,  shield-shaped,  extending 
into  the  interbraohial  spaces,  thus  separating  the  inner  ends  of  the 
genital  opening:  the  madreporic  shields  not  differing  in  form. 
Side  mouth-shields  narrow,  lying  inside  the  mouth-shields  prop- 
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er ;  joined  at  apex ;  their  outer  ends  separating  the  month-shield 
from  the  innermost  arm-plate.  Teeth  narrow,  pointed,  shaped 
like  a  spear-head.  Mouth-tentacles  coming  from  slits  which  lie 
just  within  the  innermost  arm-plate,  and  which  open  obliquely 
into  the  mouth-«lits  giving  them  the  appearance  of  a  Y*  These 
slits  for  the  tentacles  are  surrounded  with  from  four  to  eiffht  pa* 
pillse.  Arms  conical  and  pointed ;  short  or  of  moderate  Ten^h. 
Upper  arm-plates  somewhat  broad.  Lower  arm-plates  seldom 
touching  each  other,  by  reason  of  the  side  arm-plates  which  lap 
over  and  meet  on  the  middle  line  of  the  arm.  Tentacle-scales 
one  to  four.  Spines  short  and  smooth,  generally  arranged  in 
three  rows,  on  tne  outer  edge  of  the  side  arm-plate,  and  pressed 
close  to  the  arm.  Mouth-frames  furnished  with  mouth-papillee. 
Species:  O.affinisy  O.carneOy  O.Stuwiizii^  0.  nodosa,  0.  squamosa, 
O.  albidoj  0.  Sarsii,  0,  Wetherelli  (London  clay),  two  species  from 
the  chalk,  and  0.  abyssicola,  which  may  be  an  Ophiocten.  This 
genus  is  essentially  of  the  cold  sea-belt,  north  of  30**  North  Lat 

Ophiocten. — Disc  invested  with  scales,  which  are  covered  with 
flat  grains  and  larger  or  smaller  round  spots.  Incision,  in  disc 
above  arms,  slight,  not  deep  enough  to  receive  an  upper  arm- 
plate;  on  its  edge  a  continuous  comb  of  papilla.  Openings  for 
lAe  mouth-tentacles  as  in  Ophiura,  but  not  opening  into  the 
mouth-slits.  Outer  edges  of  first  two  or  three  upper  arm-plates 
beset  with  papillsB.  One  tentacle-scale.  Badial  snields,  mouth- 
shields,  side  month-shields,  teeth,  arms,  lower  arm-plates,  arm- 
spines,  and  mouth-papillse  as  in  Ophiura.  Species:  Ophioden 
Kroyeru 

Ophiolqns. — Mouth-shields  small  and  narrow.  No  papillsE) 
round  the  incision  in  the  disc.  Innermost  tentacle-pores  not 
placed  close  to  mouth-slits.  Dorsal  scales  surrounded  by  semi- 
circles of  small  scales.  Two  tentacle-scales,  which  are  placed 
obliquely  side  by  side.  As  this  group  is  pat  foremost  in  **  Sys- 
tem der  Asteriden,"  the  name  Ophiolepis  should  be  reserved  for 
it  It  is  limited  to  the  hot  zone  and  embraces  0.  annubsa,  0. 
cincta,  0,  variegaia  (Liit.),  0.  pacrftca  (Liit.),  0.  paucispina  (Say), 
an  undescribed  West-Indian  species  and  two  new  i^ecies  from 
the  west  coast  of  America. 

Second  Series — ^Type  of  Ophiocoma.* 

Mouth-shields  small  and  rounded,  not  extending  outwards  into 
the  interbrachial  spaces,  so  that  the  inner  ends  of  the  genital 

*  Dr.  LQtken  gires  onlj  a  aketch  of  tbe  gtnera  belonging  to  the  seoood  seriet,  m 
be  intends  to  publish  another  part  of  the  same  work,  wherein  he  will  speak  of  them 
at  greater  length.  The  ft>llowing  are  among  the  new  Ophiurans  described,  or  to  be 
described,  in  Uie  two  papers :  C^Aticra  camta  (Sars,  Ms.)  Ophivra  Sarmi  (LQtken), 
Ojihiwra  aMnu  (Liit.X  Ophiura  tguamoMa  (LQt),  Ophiura  nodosa  (Lttt),  Ophiura 
Stuwitxii  (uM.),  Ophiocten  Krbyeri  (LiitA  Ophioiepis  vari^ata  (Lfit.),  OphioUpU 
paeijtca  (LQt),  and  another  not  yet  namea:  0.  Januarii,  0.  triloba  and  O,  Ntreu, 
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opening  approach  close  to  each  other,  on  the  outer  aide  of  the 
mouth-shield.  Arm-spines  mounted  on  a  raised  keel,  and  stand* 
ing  boldly  out  from  the  arm.  Upper  edge  of  the  disc,  at  the 
base  of  the  arms,  entire  and  without  incision. 

Chnva  1.  Mouth-shields  small,  rounded,  with  a  small,  outward 
projection,  separating  the  inner  ends  of  the  genital  opening.  On 
the  back  of  ^he  disc,  traces  of  an  incision  at  the  base  of  eadi  arm. 
Disc  covered  with  moderate  scales.  Badial  shields  not  large. 
Lateral  mouth-shields  within  the  mouth-shields  proper.  Below 
the  teeth,  two  broad,  flat,  tooth-papill®.  Upper  arm^plates  divi- 
ded in  two.  Two  tentacle-scales.  Three  to  four  arm-spines. 
Species  0.  JanuarvL 

0mm  2.  Arms  very  long  and  thin.  Disc  with  very  small 
scales,  of  which  some,  ne^ir  the  edse,  a  little  larger.  Radial 
shields  very  small.  Lateral  mouth-shields  on  each  side  of  the 
mouth-shields  proper.  Upper  arm-plates  divided  in  three.  One 
tentacle-scale.  Three  short  arm-spines.  Species:  0.  reticulata^ 
0,  triloba,  0.  Nereis. 

Oenvs  S.  Scales  of  the  disc  and  radial  shields  rather  small. 
No  larger  scales  near  edge  of  disc.  Lateral  mouth-shields  within 
mouth-shields  proper.  Two  tentacle-scales.  Upper  arm-plates 
covered  with  manv  small  scales.    Species  0.  imbricata,  • 

Oenus  4.  Amphiura, — Disc  with  small,  numerous  scales,  ar^ 
ranged  like  tiles.  Badial  shields  very  distinct  An  inward 
curve  of  the  disc,  at  the  base  of  the  arms,  above.  Mouth-shields 
small,  not  extending  into  the  interbrachial  spaces.  Side  mouth* 
shields  within  the  mouth-shields.  Teeth  broad,  quadrangular. 
Arms  extremely  long  and  slender.  Upper  arm-plates  oval.  £3wer 
arm-plates  cjuaaranffular  or  five-sideo.  One,  two,  or  no  tentacle 
scales.  Spines  feeoLe,  on  a  slight  keel.  Disc  small.  Six  mouth- 
papillae,  sometimes  the  middle  ones  moved  out,  so  as  to  cover 
the  basal  ones.  Species  A.  Chiajei,  A.  HolbdlH,  A,  OrstedO,  A. 
marninata^  A.  squamata,  &c. 

&enu8  6.  Ophiopholis. — Disc  with  small  and  numerous  scales, 
covered  below  by  short  spines,  above  by  short  spines  and  trains 
and  by  plates  arranged  m  ten  radiating  rows.  Badial  shields 
covered.  No  incision  in  back  of  disc.  Mouth-Fields  small,  not 
extendinff  into  interbrachial  spaces.  Side  mouth-shields  within 
the  mouth-shields.  Teeth  very  broad.  Arms  long  and  thick. 
Upper  arm-plates  surrounded  oy  small  scales.  Lower  arm-plates 
square.  One  foot-papilla.  Arm-spines  close  set,  the  lower  ones, 
at  the  tip  of  the  arm,  in  form  of  aouble  hooks.  Mouth-papillsd 
six  to  each  jaw,  but  none  under  the  teeth.  Side  arm-plates  like 
little  keels.    Species  0.  acvleata. 

Genus  6.  Ophxactis. — Disc  nearly  as  in  Amphiura,  but  on  some 
of  the  scales  are  a  few  small  spines.  Arms  five  or  six,  rather 
short  and  thick.    Teeth  broad.    One  or  two  mou^-papill»  to 
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each  mouth-frame.  Side  mouth-shields  wedged  between  first 
and  second  lower  arm-plate,  so  as  to  form  almost  a  ring  round 
the  mouth.  One  tentacle-scale.  Three  to  six  rough  arm-spines. 
Seven  species. 

KKW   OR  LI1TLI  KNOWN   BPE0IB8. 

Opkiwra  canua  (Sara,  lit.).— LQtkeii,  p.  41.    Tab.  I,  fig.  e. 

Anns  rather  short  Disc  thick,  covered  above  with  large,  roanded,  angular  scales. 
Badial  shields  shaped  like  a  short,  thick  pear  seed,  inconspicuous,  separated  nearlj 
by  a  round  scale.  Incision  in  the  disc  with  margins  almost  perpendicular,  with  a 
row  of  twelve  broad  and  flat  papillsd  on  each  side,  which  are  continued  by  fine  grains 
alone  the  genital  openings.  Two  small,  perpendicular  plates,  side  by  side  in  each 
indsion  of  the  disc,  with  a  row  of  papills  on  either  side.  Length  of  month-sliieldi 
greater  than  breadth,  and  than  distance  from  marvin  of  disc.  Under  arm-platea 
uke  segments  of  a  circle,  separated  from  each  other,  without  exception,  by  tha 
overlapping  side  arm^plates.  Upper  arm-plates  in  contact  at  the  base  of  the  arm, 
but,  farther  out,  separated  by  the  overlapping  of  the  side  arm-plates.  Three  thm, 
weak  ann^ines.  One  tentacle-scale.  Diameter  of  disc  6  m*;  arms  at  least 
double  that  len^h.  Color  of  upper  surfiice  a  fine  rose.  Stands  nearest  to  0.  albida, 
from  which  it  differa  by  having  a  thicker  disc,  arms  shorter  and  broader,  the  inner- 
most upper  arm-plate  divided  in  two,  mouth-shields  longer,  and  more  of  the  upper 
arm-plates  separated  fh>m  each  other.  County  of  Sei^gen,  60  to  80  fathoms; 
KoQgestrommeo,  60  fsthoms ;  Biskopahavnen  and  Manger,  60  to  60  fiithoms. 

Ophiura  SarHt  (Liitken).— LQtken,  p.  42,  Tab.  I,  figs.  8, 4. 

OpkioleyiM  ciliata  f  (Sttinjpson,  Invert  of  Grand  Manan,  Smithson.  Contrib.). 

dphioiepis  eiliatOf  (Sara  Travels  hi  Lofoten  and  Finmarken). 

C^hiura  eoriaeea  f  (Ldtken,  Preliminary  Rev. ;  from  Sden.  Com.  Soe.  Nat  Hist). 

OphiwraarHieaf  (Ukikeik,  *"  "         ««  «««« 

OpklHra  plaeialUf  (Young  t),  fForbes^ 

SoUe  tegument  varying  somewnat  as  in  allied  species.  Radial  shields  shaped 
like  a  pear  seed,  the  smaU  end  inwards ;  their  lengtn  to  the  diameter  of  the  disc  as 
1 : 6  or  1 : 6  and  to  their  breadth  as  4 : 8.  The  rest  of  the  scales  uniform,  but  soma- 
times  there  is,  in  the  middle  of  the  back,  a  larger  one,  with  rows,  also  of  lai^ger 
scsales,  radiating  from  it  Scales  of  under  sur&ce  growing  smaller  towards  mouth- 
shields.  Incisions  in  the  back  of  disc  very  deep,  so  as  to  receive  four  upper  arm- 
plates  ;  on  either  side  a  comb  of  ten  to  nfteen  papillaa,  of  which  the  uppermost  ara 
on  the  edge  of  the  radial  shields.  Outside  this  comb  and  often  hidden  oy  it  a  row 
of  small  graina  and  a  similar  one  alonff  the  genital  opening.  Mouth-shields  about  as 
in  O.  tezturata ;  their  length  to  breadth  as  7 : 6.  Side  mouth-shields  narrow  and  of 
uniform  breadth  at  the  two  ends.  On  each  side  of  the  innermost  tentacle-pores 
from  five  to  six  papills,  and  between  these  and  the  mouth,  four  to  six  mouto-pa* 
pillA.  Upper  arm-plates,  at  base  of  arms,  four  or  five  times  as  broad  as  long,  but 
at  the  tip,  longer  than  broad.  Lower  arm-plate,  at  base  of  arma,  twice  as  oroad 
as  kmg  further  out  almost  disappearing.  Two  tentacle-scales  generally,  but  some- 
times three,  or  again  only  one.  Three  arm-spines,  of  which  the  lowest  and  shortest 
is  not  so  long  as  the  side  arm-{date ;  the  longest  at  the  tip  of  the  arm,  are  as  long 
as  the  side  arm-plates ;  but  at  the  base  of  the  arm,  double  that  length.  Color, 
mixed,  of  green,  yellow  and  gray ;  sometimes  light  stripes  on  arms.  The  d^ 
attains  a  cuameter  of  27  ■*»• ;  and  the  arms  a  length  of  100  "»»•  Is  distiiwuished 
from  O.  texturata  by  the  different  number  of  teniiicle-acales,  the  different  form  of 
papilla  at  incision  in  disc,  the  diflisrent  shape  of  lower  arm-j^tes  and  b^  wanting 
the  pores  at  tlie  base  of  the  under  surface  of  the  arm.  Young,  with  diameter  of 
4  to  6  »»•,  have  incisions  of  disc  less  deep,  fewer  and  proportionately  larger  dorsal 
scales,  radial-shields  shorter  and  doser  together,  upper  arm-plates  narrower,  and 
often  only  one  tentacle  scale.  These  young  resemble,  therefore,  the  full  grown 
O.  alMa.  On  the  whole  coast  of  Greenland,  8  to  60  iktbums,  and  further  south  at 
IVomsde,  also  at  Spitsbergen,  at  FlorSe  and  Storsund  in  Norway,  and  nndonbtadly 
at  Qraod  Manan  la.  (Stimpaoii  loc;  oit  OphioUpU  eiliaU), 
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Ophiura  affinU  (L&tken).— Lutkeo,  p.  46,  Tab.  II,  fig.  10. 

On  the  back  of  the  disc  a  central  laiigo  acale  and  fifteen  otbera,  arranged  hi  con- 
centric circles  round  it;  between  all  these  are  smaller  scales.  Badial  shields  shorty 
broad,  separated  by  a  wedge  of  small  scales.  Mouth-shields  much  as  in  0.  Smrni, 
Disc  incisions  with  seven  to  nine  papillsB  on  each  side,  which  are  strongest  aborei 
Behind  these  are  secondary  papille.  No  papilla  on  the  genital  openings.  Upper 
arm-plates,  at  the  base  of  arm,  touching  each  other ;  farther  out,  longer  and  nar- 
rower. Three  thin  arm-spines,  the  two  longest  equal,  and  as  long  as  side  arm- 
plates.  Only  one  tentacle-scale.  Even  the  mnermost  under  arm-plates  separated 
D^  side  arm-plates  overlapping ;  and  they  become,  a  little  way  from  the  disc,  semi- 
circular and  almost  rudimentary,  being  not  larger  than  a  tentacle-scale.  Color 
bright,  almost  pink,  with  a  variety  of  stripes  on  disc  and  of  belts  on  arm?.  Diame- 
ter of  disc  6  to  6  loin-  aud  the  length  of  arms  about  Uirice  as  many.  BoUaerene, 
Asgaardstrand,  20  to  80  fathoms.  Hellebaek,  10  to  18  fathoms.  This  is  the  small- 
est serpent-star  of  North  Europe  and,  as  its  name  suggests,  has  more  affinity  with 
Ophiocten  than  the  other  Ophiurae. 

Ophiura  squamota  (Liitken). — Lutken,  p.  46,  Tab.  I,  fig.  7. 

(An  0,/a$cieulata  [Forbes]  t    Sutherlaod't  Joomal  of  Journey,  iic.) 

Disc  with  flat,  uniform  scales,  above  rounded,  below  more  oval  Radial  shieldt 
short,  thick,  not  conspicuous.  Incisions  of  disc  bordered  by  a  double  row  of  stout, 
equally  developed  papillse.  Genital  openings  bordered  by  grains.  Mouth-shields 
small,  of  a  regular  snield-shape,  as  broad  as,  or  broader  than  long.  Side  mouth-shields 
louff,  narrow,  of  equal  breadth.  On  each  side  of  the  innermost  tentacle-pores  four 
or  ire  large,  round  papillae.  Arms  thin,  rather  Ions.  Upper  arm-plates  broad 
hexagonal,  nearly  as  in  0.  aibida  and  in  young  of  O.  Sarsii.  Under  arm-plates 
narrow,  heart-shaped,  the  point  inwards,  dne  tentade-fcale.  The  upper  arm-spine 
as  long  as  a  joint,  and,  in  large  spedmens  from  Greenland,  often  thickened  and 
somewhat  flat;  under  arm-spine  only  about  half  as  long.  In  specimens  from 
Greenland  diameter  of  disc  as  great  as  10 mm-;  length  of  arms  80"»a*;  in  those 
from  the  Sound,  disc  7  »■»•,  arms  21  mm..    Color;  disc,  above  dark  gray,  below,  ash 

E-ay ;  arms,  green  gray  with  darker  bands.  Sometimes  the  color  is  reddish,  or  Tio- 
t,  or  ^ratted  red  and  gray.  Generally  the  radial  shields  make  two  bright  marks, 
and  there  is  a  Tiolet  spot  on  each  mouth-shield.  Hellebiek,  10  to  18  iathoms; 
Greenland;  Taarbaek;  Faroe  Is.;  Tromsde;  Stdto;  Fiord;  Newfoundland.  Young, 
with  a  diso  of  Si>n»*,  have  thin  arms  and  upper  arm-plates  very  narrow. 

Ophiura  nodoMa  (Liitken).— Liitken,  p.  48,  Tab.  II,  fig.  9. 

This  species  and  O.  Stumtni  stand  as  a  separate  groap  under  the  genos  Ophiura, 
lliey  are  characterised  by  the  short,  stout,  knotted  arms,  numerous  tentacle<scales^ 
rery  small  arm-spines,  and  by  the  peculiar  forms  of  the  month-shields  and  under 
arm-plates.  Upper  surface  of  disc  with  larger  and  smaller,  somewhat  tumid  scales, 
arranged  in  a  rosette  in  the  eentre.  Radial  shields,  not  conspicuous,  touching  each 
other  laterally,  of  equal  breadth  at  each  end.  Incisions  in  disc  bordered  by  ten 
short,  broad  papillss  in  a  close  row.  Mouth-shields  twice  as  lon^  as  broad,  nearly 
oral,  rounded  outwards,  pointed  inwards,  extending  fur  outwards  into  the  inter- 
brnchial  spaces.  Side  mouth-shields  broader  inwards,  narrower  outwards,  and 
touching  one  another  for  some  distance.  Innennost  tentacle-pores  opening  into  the 
outer  end  of  the  UMuth-slits.  All  the  tentacle-pores  oblique,  while  in  the  preceding 
species  only  the  innernoost  pair  are  thus  placed.  From  one  to  ^y9  tentacle-scales, 
aocordbg  to  distance  from  the  disc.  Ttiro  or  three  arm-spines,  so  short  as  to  be  like 
papiUft.  Arms  short,  thick,  pointed,  knotted,  often  only  twice  as  long  as  diameter 
of  the  disc.  Upper  arm-plates,  near  disc,  hexagonal.  Under  ann-plates  very  nar- 
row, the  innermost  in  contact  with  each  other,  but  the  outermost  separated  by  the 
overlapping  side  arm-plates.  The  diameter  of  the  disc  reaches  S^ab-,  the  length  of 
the  arms  11»n.    Greenland,  Newfoundland. 

Ophiura  atuwUtii  (L&tken).— Liitken,  p.  49,  Tab.  I,  fig.  8. 

Dise  thick,  high,  pentagonal  Anns  short,  aooie,  conical  Upper  sorface  of  diso 
with  romided,  angular  scales,  decrsasbg  in  dee  from  pentre  to  periphery;  under 
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MrfiMe  with  small  tctlea.  Radial  ibieldt  diort  and  broad,  tonduoff  eadi  othw  out- 
wards, but  withiD  aeparated  bj  a  roond  scale.  locisioDB  in  disc  shallow  but  wide, 
admitting  two  upper  arm-plates.  The  scales  which  border  the  incisions  ran  parallel 
with  the  arm-plates,  so  that  thev  combs  of  papiUft  look  h*ke  the  innermost  rows  of 
arm-spines;  on  each  side,  eight  of  these  flat  papiUs  ffrowing  stronger  abore. 
Traces  of  papilln  along  the  i^enital  openings.  Month-shields  twice  as  long  as  broad, 
narrow,  rounded  without,  within  pomted.  Side  mouth-shields  narrow  and  placed 
within  mouth-shields  proper.  Mouth-papills  small  on  side  of  month-frames,  out  at 
the  inner  end,  larger  and  pointed.  Under  arm-plates,  at  base  of  the  arms  obloi^, 
tumid,  distinctljr  separated  from  surronnding  parts ;  b«t,  a  little  further  out,  not 
raised,  and  having  a  pentaoonal,  or  hexagonal  shape.  Tentacle-pores  oblique. 
Along  the  outer  edge  of  emcb  side  arm-j^te,  and  so  lUong  the  inner  edge  of  eadi 
tentacle-pore,  runs  a  dose  row  of  ssTon  broad,  flat  papilla,  among  which  it  is  not 
posMhle  to  distinguish  arm-spines  from  tentade-scales.  The  innermost  joints  of  the 
arm  hare  tentade-scales  also  along  the  outer  edge  of  the  tentade-pores.  In  outer 
joints  of  arm,  only  one  tentacle-scale  and  three  arm-spines.  U|^>er  arm-plates,  at 
base  of  arms,  trapeioidal ;  further  out,  mdimentaiy  and  tria^ular.  Diameter  of 
disc  «mi*;  length  of  arms  IObub-    Oreenknd ;  Kewfoundland. 

Ophioetm  Kroyeri  (Liitken).— Liitken,  p.  6t,  Tab.  I,  flg.  6. 
(Sjn.  Opkiwra  9ene4a  [Forbes] !  Sutherland's  Journal  of  a  Journey,  Ac). 
Upper  and  under  integuments  of  disc  separated  b^  a  distinct  line.  Below,  naked, 
rounded  scales ;  above,  with  ten  somewhat  oval  radial-diidds,  a  rosette  of  plates  in 
the  centre  and  other  plates  scattered  radiately,  all  of  which  are  separated  from  each 
other  by  a  dose  coyering  of  fine  grains,  so  Uiat  the  back  resembles  a  pavement  of 
smaller  and  larger  stones.  Incisions  in  the  disc  only  indicated  by  benos,  which  are 
bordered  by  a  continaous  row  of  papillas.  On  the  outer  edges  of  the  two  or  three 
first  upper  arm-plates,  a  row  of  papiUe.  Mouth-diidds  a  little  longer  than  broad, 
of  a  regular  shidd-sbape ;  side  mouth-shields  narrow ;  mouth-frames  coof^picuous. 
Arms  rather  long  and  thin.  Upper  arm-plates  broad  and  bounded  by  straight  cross- 
lines.  Under  arm-plates  small  but  proportionatdy  broad,  entirdy  separated  by  the 
overlapping  side  aim-plates.  Three  arm-Mpines,  about  as  long  as  the  joints.  One 
tentacle-scale,  except  the  innermost  pair  of  pores,  where  there  are  four.  Mouth- 
papiUs,  four  or  five  on  each  side ;  teeth  pointed  as  in  Ophiura,  The  diameter  of  the 
disc  may  reach  Iftam*    Spitsbergen,  Amut  (South  Greenland),  16  to  20  fiathoms. 

Amphiura  ffolbdUi  (L&tken).— Liitken,  p.  66,  Tab.  11,  fig.  18. 
[Ophiolepis  SundevalU  (MfilL  <fc  Trosch)  t] 

Disc  flat,  with  very  fine  scales  bdow ;  those  above  small,  except  some  larger  in 
the  centre.  Radial  diields  small,  oblong,  twice  as  lonff  as  broad,  narrower  inwards, 
aeparated  by  a  wedce  of  three  to  five  soilee.  Mouth-shields  small,  angular,  rounded, 
a  trifle  longer  than  broad.  The  roadreporic  shield  larger,  and  porous  on  its  edge. 
Side  mouth-shields  broad,  heart-shaped  and  lying  within  the  mouth-shields.  Teeth 
square  and  broad,  below  them  a  pair  of  stout  mouth-papiUaD ;  another  pair  at  the 
outer  end  of  the  mouth-slits,  and  a  tiiird,  lying  above  the  second.  Upper  arm- 
plates  twice  as  broad  as  long,  transversely  ovaL  Under  arm  plates  in  contact, 
pentangular.  One  tentade-scde.  Four  to  five  short,  thin  spines,  as  long  as  the 
joints.  Ck)lor  whitish.  OreenUmd  (Jacobshavn,  Godhavn,  Arksut).  16  to  60  fiith- 
oms.    Diameter  of  disc  6Bn- ;  length  of  arms  86B>n* ;  but  it  grows  huger. 

Asterophyton  euenemU  (Milll.  St  Trosch).  Young. 
Young  spedmens  with  a  disc  of  8»n>*,  have  the  arms  only  once  divided ;  at  ^in**, 
twice,  at  6m«.  the  arms  are  divided  thrice,  and  the  disc  is  uniformly  covered  with 
tolerably  large  grains,  but  there  is,  as  yet,  no  appearance  of  ribs. 

OPHHTBANS    OF   OBXBHLAVD. 

Opkmra  /Sorstt  (LfttkenV 

fAttiro  tytuamoia  (LQtien). 
hiwra  AuwUni  (Mtken)^ 
hiura  Hodota  (LUtken). 
Ophioettn  KrSyerii  (Latken). 
SECOND  BERISfl,  Vol  XXVm,  No.  ttL-JULT,  185f . 
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Amphittru  EolhSUi  (L&Uno). 

OmbopKolU  acuUatm  (L&tkeD),  (OpkiolepU  MUpinJricm,  WaSl  k  Tkosdk). 

(MuatmUha  9pinuio$a  (IC&a  it  rnMAX 

A$i0rap^i0n  t^immmi  (MiUL  A  Trowh.). 

At  befor*  moitioiMd,  Ampkiwrm  HM&Ui  may  be  OphulUpU  Brndmndli  of  Jo1mh»> 
■it  MQIkr ;  while  StnnpwMTs  Atttroph^ati  Affauimx  \m  jptchMj  the  eeme  as  A. 
itummiM;  aod  bit  OphtoUpU  cUiata,  it  OpJbturc  iSarm.  To  tbe  above  liel  it  to  be 
Ikdded  a  naked  Ophiunm  with  toft  tkio  aod  lon^  thio  flrmt,  probably  an  OpiWe- 
mol^:  but  DO  good  tpedmeot  haye  yet  been  obtained.  If  0.  orHUm  tune  oat  nei 
to  be  a  mere  Tariety,  there  it  ttill  an  eloTeath  tpeciet. 

Finally,  OphioUitix  fragilU  hat  been  reported  from  Greenland,  and  other  ferr 
eold  loealitiet;  but  thit  it  perhapt  more  than  doobtfnl  On  the  SoandiBaTian  eooM^ 
irom  Gape  KoUen,  in  the  tonth  of  Sweden,  oppoeite  the  north  point  of  Zealand,  to 
Lofoten,  on  the  northweti  coati  of  Norway,  there  are  Ibond  nineteen  ipecite  ef 
Ophiunmt.  On  the  thoree  of  Finmarken  (northwett  coatt  ef  Norway)  there  ara^ 
ihut  Uut,  KK  tpeciet;  and  on  thote  of  Great  Britain,  thirteen  tpeden  The  geograph* 
Ital  dittribution  of  the  Ophtorant  of  Greenland  it  at  foOowt: 


^^W«S^tJ    Greenland  and  Spitabeifen,  limited  to  the  arctic  I 

\    Only  in  the  ittitem  Atlantie;  al  Gmdliftd  and 


Opkiwra  nodo9at 
(khiura  SiuwiUii, 


7;^;^l^Z^ZmU,  p«r*«»dl«L 


OpkAm^BofHi, 


Ittentially  arctio^  thong^  fbond  in  the  northern  tem- 


JKrTlSriw-4-L^     perate  tea4Mlt,  at  well  at  at  Sphsbeiven  and  the  So- 
^•''*^'*^  ^**''*^  )  Jopean  and  A^ 

Ophi^pMu  eculto^*— On  both  tidee  of  the  Atlantie,  threi;^  the  i 
and  eold  temperate  leoee.    O.  i^ewjte  hat  probably  the  tame  range* 


Art.  Ym. — On  a  Visit  to  the  Recent  Eruption  of  Mauna  Loo, 
Hawaii;  by  Prof.  BobebT  C.  Haskbll,  of  Oahu  Coll^^e, 
Honolulu.    (From  a  letter  to  one  of  the  Editon), 

Our  party  consisted  of  Prea.  Beokwith,  Pro£  Alexand^,  my- 
self ana  twenty  students  of  the  college.  Twelve  of  u$  went  to 
the  source  of  tne  flow.  Only  two  persons  besides  have  thus  far 
reached  it,  though  many  have  visited  the  stream  on  the  plain 
between  Hualulai,  Mauna  Kea  and  Mauna  Loa. 

The  eruption  broke  out  on  the  28d  of  January.  No  earth- 
auake  was  felt  in  any  part  of  the  Islands  at  the  time,  bat  dmul 
nsh  were  noticed  on  the  21st  and  for  a  few  days  afterwards,  to 
the  east  of  Molakai  and  between  Molakai  and  Oahu.  The  fish 
gave  no  evidence  of  disease,  but  seemed  to  have  been  parboiled. 
At  Honolulu,  200  miles  from  the  eruption,  the  atmosphere  was 
exceedingly  hazy  and  thick.  So  much  was  this  the  case  that  it 
caused  considerable  excitement,  before  the  news  of  the  emptioii 
arrived. 

Bev.  Mr.  Lyons  of  Waunea  states  that  on  Sunday  afternoon, 
Jan.  28d,  smoke  was  seen  gathering  on  Mauna  Loa.  In  the 
evening,  lava  snouted  up  vidently  near  the  top  of  the  mountain 
on  the  north  side,  and  apparently  flowed  both  towards  Hilo  and 
towards  the  west  side  of  the  island.    This  continued  but  a  few 
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tateutei,  when  ttt  a  point  considerablj  fisffther  below  IIm  top  and 
ftrdier  west,  another  jet  spouted  np. 

Acoonnts  from  Hilo  say,  that  on  the  ni^ht  of  the  23d  it  was  so 
light  there  that  fine  print  oould  be  read  without  diffieultj.  After 
the  28d  the  light  was  much  less. 

At  Lahaina,  more  than  100  miles  distant,  the  whole  heaTens 
m  the  dijrection  of  the  eruption  were  lighted  up. 

Our  par^  started  from  Honolulu  Feb.  1st,  and  reached  Sea- 
lakdnia  on  the  Sd.  Here  we  learned  that  the  stream  from  the 
eruption  had  reached  the  sea  on  the  Slst  of  Januarr,  at  Wal** 
nandii,  about  forty  miles  from  the  place  of  eruption.  This  makes 
the  average  progress  of  the  stream  above  nve  miles  per  day. 
After  procuring  guides,  natives,  pack-oxen  and  mules  we  started 
for  the  source  of  the  flow  on  the  5tb.  About  noon  we  had  a 
view  of  the  source  distaAt  probably  26  miles  ftx>m  us  in  an  air 
line.  The  crater  was  about  150  foet  high  and  %0  feet  in  diame- 
ter  (as  we  afterwards  estimated).  From  within  this  crater,  liquid 
lava  was  spouting  up  to  the  height  of  300  or  400  feet  above  th# 
top.  In  shape  and  movement  it  resembled  a  mi^y  fountain  or 
jet  of  water,  though  more  inconstant  At  one  m<xnent  it  was 
uncommonly  high  and  quite  narrow  at  the  top,  at  the  next  not 
as  high  bat  Tery  broad.  At  ni^ht  and  firom  a  good  position 
near,  the  view  of  the  jet,  according  to  Mr.  Faudrey  (the  only 
man  who  reached  &e  crater  while  the  jet  was  spouting)  waa 
grand  beyond  all  description. 

Owing  to  an  aecident  which  befell  one  of  our  party,  and  the 
fifOnre  <x  water  where  it  was  supposed  to  be  abxmdant,  we  were 
delayed  two  days  and  tnducea  to  divide  our  party  into  two^ 
fivisioDs.  One  part  returned  to  visit  the  flow  at  a  point  some 
twenty  miles  bdow  by  another  and  easier  route*  The  party 
who  went  on,  coonsting  of  twelve  white  persons  and  thirty  kan* 
akas,  reached  &e  ctaler  Wednesdaycvening,  Feb. 9,  and  en- 
camped abost  two  miles  fW>m  it.  JBfere  all  fears  about  water 
wcro  aft  an  end,  for  we  found  snow  in  abundance  within  half  a 
male  of  our  eamping*gro«nd.  In  the  evening  our  view  wan  mag^ 
nificenC  The  jet  had  ceased  to  play;  but  two  craters,  about 
eighty  rods  apart,  were  sending  up  gas  and  steam,  with  appear- 
ances of  flame.  This  af^parent  flame,  however,  we  afterwards 
ascertained  was  only  fine  particles  of  scoria  heated  to  redness. 
The  noise  attending  this  action  was  like  that  of  an  asoendii^ 
rocket,  very  much  increased  of  course,  but  quite  irregular. 
About  half  a  mile  below  the  lower  of  the  two  craters,  the  stream 
first  made  its  i^xpearance.  For  five  or  six  miles  its  course  waa 
well  defined,  and  there  were  no  «ide-fltreams.  From  this  point 
the  flMun  stream  divided  more  or  less,  and  on  the  plain,  between 
the  three  moontaina  HuaUdai,  Kea  and  Loa,  the  branches  ex- 
tended over  a  breadth  of  three  or  four  mil^    Some  of  tiiese 
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fltareams  were  yery  broad  and  aluggish  and  partially  cooled,  soma 
were  narrow  and  ranning,  as  it  seemed,  at  the  rate  of  two  or 
three  miles  per  hour,  baming  the  jangle  and  trees  b^ore  them 
and  vieing  with  each  other  in  their  work  of  desolation. 

For  the  first  few  miles  the  stream  appeared  to  be  a  series  of 
cataracts  and  rapids.  As  it  approached  the  plain  between  the 
two  mountains,  it  gradually  changed  into  a  net- work  of  streams, 
or  a  lake  of  fire,  embracing  numerous  islands  and  sending  out 
streams  on  all  sides.  The  color  of  the  stream  upon  its  first  ap- 
pearance was  a  light  red  approaching  to  white ;  on  the  plain  a 
deep  blood-red.  From  the  plain  towards  Wainanalii  the  stream 
was  narrow,  varying  from  half  a  mile  to  a  mile  in  width,  and 
showing  only  a  dull  reddish  light. 

Such  was  the  view  spread  out  before  us.  To  say  that  it  com- 
bined the  magnificence  of  a  conflagration  with  the  sublimity  of 
a  mighty  mountain  torrent,  may  give  some  idea  of  it ;  yet  such 
was  the  extent  and  variety  of  uie  scene  that  no  adequate  com- 
parison can  be  found.  The  next  morning  we  moved  our  camp 
down  to  the  new  lava,  about  half  a  mile  from  the  lower  crater. 
Here  we  melted  snow,  cooked  our  food,  and  boiled  our  coffee 
over  steam  cracks.  The  day  proved  very  foggy  and  rainy,  but 
we  were  able  to  make  some  explorations  about  the  craters.  On 
the  windward  side  we  could  ascend  them  and  look  in,  though 
the  heat  was  so  great  that  we  could  look  for  a  moment  oi^, 
before  turning  our  faces  away.  The  sulphurous  gases  also  were 
so  strong  that  we  ware  obliged  to  close  our  mouths  and  noses  as 
we  approached  to  look  in.  The  craters  were  both  very  irregular 
in  shape,  not  only  on  the  outside  but  in  the  inside.  No  hquid 
lava  was  seen  in  either  at  the  time.  In  each  there  were  two  or 
three  separate  holes  where  gases  and  steam  were  issuing.  The 
sides  of  these  holes  and  ind^  the  entire  bottom  of  the  craters 
were  at  a  white  heat.  The  lava  stream  appeared  to  be  running 
nndemeath  these  craters^  and  the  holes  within  seemed  to  w 
merely  vents  for  the  escape  of  gases.  The  craters  were  formed 
of  fragments  of  light  scona  and  lava  combined.  The  lower  of  the 
two  (tne  one  in  wnich  the  jet  was  thrown  up  for  fifteen  days) 
was  now  open  on  the  lower  side.  This  was  not  the  case  while 
the  jet  was  thrown  up,  according  to  Mr.  Faudrey.  It  would 
seem  that  the  force  of  the  jet  broke  down  the  lower  side,  and 
that  after  this  the  jet  ceased  to  play.  The  upper  crater  was 
closed  on  all  sides. 

Above  these  two  craters  we  visited  a  third  not  then  in  action, 
but  still  hot.  This  was  smaller  and  open  on  the  lower  side,  and 
broken  down  somewhat  on  the  upper  side.  This  was  formed, 
not  so  much  of  scoria  as  of  old  lava.  Above  this  we  could  see 
others  still  of  the  same  kind,  and  it  is  probable  that  they  extend 
to  the  place  where  the  lava  first  spoutM  out    From  that  place 
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to  the  craters  then  in  action,  the  stream  appears  to  have  flowed 
nnder  the  surface  mostly,  but  to  have  been  forced  up  to  the  sur- 
face where  these  craters  now  inactiye  appear,  by  hydraulic  pres- 
sure, or  by  the  pressure  of  ^ases,  or  by  both  combined. 

The  next  morning  we  visited  the  point  where  the  stream  first 
made  its  appearance.  Here  we  found  the  lava  rushing  out  from 
its  subterranean  passage,  and  dashing  over  cataracts  and  along 
rapids  at  such  a  rate  that  the  eye  could  scarcely  follow  it  The 
lava  was  at  a  white  heat  and  apparently  as  liquid  as  water. 
Only  a  few  feet  firom  where  the  stream  issued,  small  masses  of 
lava  were  thrown  up  from  ten  to  fifty  feet  into  the  air,  which 
cooled  in  £Etlling.  The  cause  of  this  without  doubt  was  the 
escape  of  gas,  and  we  then  thought  that  the  gas  might  come 
from  the  stream  itself.  But  about  three  hours  afterwards  we 
letumed  to  the  same  place,  and  found  that  the  action  had  gr^ttl  j 
increased.  Gases  were  escaping  at  two  other  points  «  few  rods 
below  the  point  first  seen.  Pieces  of  lava  were  thrown  as  high 
as  150  feet,  and^  at  the  lowest  of  the  three  {>oint8,  there  was  a 
fountain  some  twentv-five  feet  hieh.  The  bits  of  lava  thrown 
up  cooled  as  they  fell,  and  had  dready  formed  craters  ten  feet 
high  around  two  of  the  points  where  gases  were  escaping.  It 
was  now  evident  that  the  escaping  gases  were  not  derived  from 
the  stream  simply,  but  issued  from  a  vent,  which  reached  to  ihe 
common  reservoir  within  or  under  the  mountain.  We  could  not 
remain  to  watch  this  incipient  crater  and  fountain,  but  we  were 
obliged  to  commence  our  return.  At  niffht,  however,  from  our 
encampment,  about  twelve  or  fifteen  miles  below,  we  could  see 
that  the  crater  had  increi^ed  considerably  and  also  could  see  the 
fountain  playing  a  few  feet  above,  but  the  course  of  the  stream 
had  now  changeid  in  part,  and  half  or  more  o£  the  lava  passed 
down  by  a  new  stream.  This  dashed  all  oui  hopes  of  seeing 
another  lar^  jet  of  800  feet  in  height;  and  frx>m  a  friend  of 
mine  who  visited  the  spot  three  or  four  dkys  afterwards^  I  learn 
that  the  fountain  had  ceased^  and  that  the  crater  increased  only 
a  few  feet  after  we  left 

Descending  by  the  stream,  we  were  able  to  follow  it  on  its 
south  side,  as  a  strong  wind  was  blovring  from  that  direction. 
Here  we  found  good  walking,  and  could  with  safety  approach 
within  a  few  feet  of  the  channel  The  width  of  the  stream  was 
from  20  to  100  feet,  but  its  velocity  almost  incredible.  Some  of 
our  party  thought  it  100  miles  per  hour.  We  could  not  calcu- 
late it  in  any  way,  for  pieces  of  cold  lava  thrown  into  it  would 
sink  and  melt  almost  instantly.  The  velocity  certainly  seemed 
as  great  as  that  of  a  railroad  car.  For  eight  or  ten  miles  the 
stream  presented  a  continued  succession  of  cascades,  rapids, 
curves,  and  eddies^  vrith  an  occasional  cataract.  Some  of  these 
were  formed  by  tbe  nature  of  the  ground  over  which  it  flowed, 
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flome  by  tbe  new  lava  itadf.  The  stream  iiad  bmlt  up  its  own 
banks  on  each  side,  and  had  added  to  the  depth  of  its  channel 
hj  melting  at  the  bottcmi.  The  stream  fbwed  more  gracefallj 
than  water«  In  consequence  of  its  immense  ydocity  and  imper- 
fect mobility,  its  sor&oe  took  the  same  shape  as  the  groimd  over 
which  it  flowed.  It  therefore  presented  not  only  Ec^ows  bnt 
ridges.  In  several  places  for  a  tew  feet  the  course  of  the  stream 
was  an  ascent  of  five  to  ten  degrees,  in  one  instance  of  twenty- 
fire.  Where  the  tarns  in  the  stream  were  abrupt,  the  oatside  of 
the  stream  was  much  hi^er  than  the  inside.  So  much  was  this 
ihe  case,  that  the  outside  son^mes  curved  over  ti^  inside, 
forming  a  spiral.  It  is  needless  to  add  that  we  were  filled  with 
wondeor  and  admiration  at  the  sights  we  «tw. 

Aft^  arriving  at  the  plain  between  the  mountains  we  had  so 
much  fog  and  rain  that  we  could  explore  but  little.  We  how- 
ever saw  ^^pahaihoi^^  or  solid  lava  forming,  and  also  "na"  or 
clinkers.  ^  Pahoihoi "  was  formed  mostly  by  smiJl  side  streams 
«nd  always  by  shallow  streams,  which  flowed  freely  but  dowly. 
They  weiB  deiivted  generally  from  the  overflowing  of  the  main 
atream.  After  Sowing  for  some  distance  they  became  cocked  at 
the  eod,  a»d  as  Ihere  was  little  pressure  fix>m  bdrind,  eradnaJly 
atopped.  The  litde  ridges  which  give  the  *^pahoiha%^  a  ropy 
a{^>earam)e,  wore  caused  by  the  flowing  on  of  the  stream  for  a 
mtleafterit  had  cooled  forward.  These  are  circular  because  tiie 
sides  of  1%»e  stream  cool  first,  while  the  centre  moves  on  a  little 
farther.  These  streams  beoome  solid  in  a  fdiort  Ume,  coding 
through,  and  not  simply  coating  oyer.  At  a  subsequent  time 
daring  t^  same  flow,  another  layer  of  ^'paAenAat "  may  be  formed 
vpon  the  first,  as  we  saw  in  several  instances. 

The  dinkers  are  always  formed  by  deep  steams,  and  generally 
by  wide  ones^  which  flow  sluggishly,  become  -dammed  up  in  front 
by  the  cooling  of  the  lava  and  in  some  kntanoes  cooled  ov^er  the 
top,  forming  as  it  were  a  pond  or  lafce.  As  the  sts<eam  augments 
beneath,  the  barriers  in  nont  and  the  crust  on  the  sur&oe  are 
broken  up,  and  the  pieces  are  rolled  forward  and  «oated  oy&t 
with  melted  iava  which  codb  and  adheres  to  them  moce  <9r  less. 
Then,  firom  the  fiM*ce  of  the  melted  lava  behind  and  underneath, 
the  stream  rolls  -over  and  over  itselC  In  this  way  a  bai&  <^ 
dickers  ten  to  forty  feet  high,  resembling  the  embankment  of  a 
railroad,  is  formed.  Often  at  ihe  end  S  the  cMi^eam  no  liquid 
lava  can  be  seen,  and  the  only  evidence  of  motion  is  the  rolling  of 
^e  j&gg^  rocks  of  all  sizes  down  the  firont  of  the  embankment. 
Sometimes  the  stream  breaks  through  tfais  ^nbankment  and 
flows  on  for  a  time  u&til  it  gets  clo^^  up  again,  and  then  t^ 
same  processes  are  repeated.  In  this  latter  case  the  outbuniting 
stream  often  carries  as  it  were  on  its  back  immense  masses  of 
clinkers,  which  look  like  hills  walking.    We  found  no  clinkers 
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ontil  we  reached  the  plain,  and  it  would  seem  that  none  are 
formed  except  where  the  descent  is  but  little,  or  the  lava  but 
imperfectlj  melted. 

There  is  only  one  point  more  of  which  I  will  speak.  I  am 
not  quite  satisfied  that  there  is  a  fissure  in  the  side  of  the  moun- 
tain, through  which  the  lava  made  its  exit  to  the  surface.  Those 
of  our  party  who  had  seen  the  flow  of  1840  and  who  had  no 
doubt  of  a  fissure  in  the  side  of  the  mountain  then,  think  that 
th^re  is  no  fissure  in  this  case.  I  do  not  of  course  bcdieve  in  the 
old  iheoiy  of  a  perpendicular  duct  or  pipe  reaching  down  to  the 
reservoir  of  lava,  but  it  seems  to  me  that  the  lava  bj  the  pres- 
sure of  gases  and  steam  works  its  way  to  the  exxitB^ce  as  the  water 
of  springs  by  hydraulic  pressure.  Hydraulic  pressure  also  con* 
stitutes  a  part  of  the  force  which  impels  lava.  Mauna  Loa  i» 
full  of  caves,  passages,  &c.,  and  yery  porous,  and  besides  the 
lava,  in  case  of  this  flow  at  least,  could  melt  its  way  more  or 
less,  where  it  met  obstructions,  li  may  be,  however,  that  there 
is  a  rent  in  the  side  of  the  mountain. 

NoTX. — Wt  have  received  from  P^.  Alexander  of  Honolnhi  a  map 
giving  the  course  of  the  lava,  and  enabling  us  to  make  a  correction  hi  tfaie 
map  published  in  the  last  number  of  this  Journal  The  course  there 
given  was  copied  from  the  ^Commercial  Advertiser''  of  Honolulu.  It 
requires  only  that  the  current  should  be  made  to  low  west-north-west 
from  near  its  point  of  starting,  and  then  on  reading  the  base  of  Husr 
lalai,  bend  northwestward  into  the  course  given  in  the  mapw— Eds. 


Art.  IX.— On  some  points  of  Agricultural  Science;  by  Samuibl 
W.  JoHNSOK,  Professor  of  Analytical  and  A^cultural  Chem- 
istry in  the  Ysle  Scientific  School,  and  Chemist  to  the  Conneo- 
ticut  State  Agricultural  Society. 

T?ie  Absorptive  properties  of  Soils. — ^It  has  long  been  vaguely 
known,  that  the  soil  possesses  a  remarkable  power  of  absorbing 
a  great  variety  of  bodies.  How  the  soil  absorbs  odors  (more 
properly  the  volatile  matters  that  give  the  sensation  of  odor) 
nas  often  been  seen  in  the  case  of  garments  upon  which  the  fetor 
of  the  American  skunk  has  &llen.  The  Indians  lon^  ago  taught 
that  they  might  be  "sweetened"  by  burying  them  in  the  earth  j 
and  indeed  we  are  told  that  these  people  sweeten  the  caicass  of  the 
skunk  by  the  same  process  to  render  it  fit  for  eating.  Dogs  and 
foxes  bury  bones  and  meat  in  the  ground,  and  afterward  exhume 
them  in  a  state  of  comparative  freedom  from  offensive  odor.* 

*  It  is  well  known  that  some  snrfkoes  hare  a  much  greater  power  of  attaching 
odors  to  them  than  others.  ETeir  person  has  obserrtd  that  woolen  garmenis 
retain  smells  longer  than  cotton  or  uaen  ones,  and  it  appears  that  the  color  with 
which  a  doth  is  dyed  affscts  its  retenti?eness  lor  some  odors.    It  is  a  ftet>  as  the 


Digitized  by  VjOOQIC 


72     8.  W.  Johnson  on  some  points  of  Agricultural  Science. 

In  the  older  treatises  on  agronomy  we  find  allusion  made  to 
the  power  of  soils  to  absorb  gases,  and  this  power,  especially  as 
exercised  toward  carbonic  acid  and  ammonia,  has  been  assumed 
to  be  of  much  agricultural  significance,  although  the  lack  of 
precise  experimental  knowledge  as  to  its  extent,  has  been  con- 
tesaed  and  lamented. 

The  absorotive  power  of  the  soil  not  only  for  odors  and  gases^ 
but  also  for  fixed  matters  carried  into  it  in  a  state  of  solution,  is 
illustrated  in  certain  commonly  occurring  instances.  Thus  the 
wells  in  densely  populated  cities,  or  in  the  yioini^  of  barn-yards, 
or  filthy  canals,  ^main  sweet  and  pure  for  a  greater  or  less 
period  of  time,  though  they  must  be  constantly  receiving  waters 
that  have  been  in  contact  with  putrefying  animal  matters.  The 
filtration  of  the  foullest  water  through  a  thin  stratum  of  loamy 
^rth  removes  all  unpleasant  efiSuvium  and  taste. 

In  the  year  1860  it  became  known  through  two  interesting 
articles  published  in  the  Journal  of  the  Boyal  Agricultural  So- 
ciety of  England,*  that  the  soil  exerts  an  absorptive  power 
toward  certain  substances,  ammonia  and  potash  especially,  but 
not  toward  hydrochloric,  nitric  and  sulpnuric  acios,  so  that  if 
dilute  solutions  of  hydrochlorate,  nitrate,  or  sulphate  of  am- 
monia or  potash  are  mtered  through,  or  agitated  with  a  certain 
G[uantitv  of  soil,  the  salts  are  decomposed,  the  bases  remain  in 
insoluble  combination  with  the  soil,  and  tlie  adds  are  found  in 
the  solution  united  for  the  most  part  to  lime. 

Previous  to  1850,  the  absorbent  power  of  the  soil  was  ex- 
plained as  a  result  merely  of  the  surface  attraction  of  porous 
bodies.  Thus  Liebig  in  his  ^'  C!hemistry  applied  to  Agriculture 
and  Physiology,"  referred  the  condensation  of  ammonia  in  soils, 
to  the  surface  attraction  of  oxjrd  of  iron,  alumina  and  humus, 
and  compared  this  power  of  soDs  to  that  exhibited  by  charcoal, 
which  absorbs  90  times  its  volume  of  ammonia  gas,  and  evolves 
it  again  on  moistening  with  water.  He  also  says,  deciding  firom 
analogy  but  in  the  absence  of  experimental  data,  and  erroneously, 
^'  the  ammonia  absorbed  by  the  clay  or  ferruginous  oxyds  is  separated 
by  every  shower  of  rain,  and  conveyed  in  solution  to  the  soiV 

The  separation  of  or^nic  odors  and  coloring  matters  firom 
foul  water  by  contact  with  earth,  has  been  considered  analogous 
to  the  action  of  animal  charcoal,  by  which,  for  example,  beer 

writer  has  peraonany  obserred,  tbai  when  a  aknnk  hat  emitted  its  stench  in  the  eel* 
lar  of  a  house,  the  odor  clings  most  perceptiUy  to  tiher  wart  which  has  been  buried 
among  napkins  in  the  recesses  of  a  "chma  closet "  lonff  after  it  has  disappeared 
firom  eyenr  other  article  on  the  premises.  It  is  probable  that  the  soil,  or  some  of 
its  ingredients,  **  sweeten"  a  garment  as  aboye  stated,  hj  first  effecting  a  transfer 
of  the  odorous  matter  from  the  surface  of  the  fabric  to  its  own  surface,  and  then  de- 
stroying it  by  ozydation  in  ^  same  manner  as  operated  by  charcoal  and  platinum 
bLadc    See  note  on  p.  '78. 

♦  On  the  absorbent  Power  of  Soils."  By  H.  a  Thomson.  Vol  xi,  pp.  68-t4;  and 
"  On  the  Power  of  Soils  to  absorb  Manure."  By  J.  Thomas  Way,  Consulting  (Siem- 
iatofthtBoy.Ag.8oQiet7.    YoL  zi,  pp.  sn-ftSO;  also,  yoLziu,ppi  128-142. 
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and  wine  may  be  depriyed  of  odor/  color  and  taste,  and  to  thai 
of  alumina  which  forms  insoluble  lakes  with  organic  pigments. 

Way,  in  his  comprehensive  investigationa  before  alluded  to, 
after  studying  sepanttely  as  far  as  possible  the  absorptive  effect 
of  each  ingrraient  of  the  soil,  was  led  as  a  last  resort  to  inveeti* 
gate  the  relations  of  the  silicates  to  saline  solutions.  The  simple 
silicates  he  found  inefiEectual  and  had  recourse  therefore  to  the 
complex  silicates.  He  digested  feldspar  with  solution  of  chlorid 
of  ammonium  but  detected  no  reaction,  and  thence  concluded 
that  the  fra^ents  of  granitic  rocks  could  not  perceptibly  de* 
compose  salme  soluticHis.  In  order  to  trace  the  action  of  such 
silicates  as  are  formed  to  a  small  decree  in  the  wet  way  in  soils 
by  the  weathering  of  the  granitic  mmerals,  Way  next  prepared 
double  silicates  of  alumina  with  the  bases  potash,  soda,  lime  and 
ammonia  respectively.  In  the  first  place  he  procured  an  alu* 
mina-potash-  or  alumina*soda-silicate,  by  precipitating  the  solu- 
ble alWi-silicates  with  a  salt  of  alumina;  on  digesting  these 
double  silicates  with  solutions  of  lime  and  ammonia,  he  sue* 
ceeded  in  replacing  the  potash  and  soda  by  lime  and  ammonia, 
though  but  incompletely,  for  different  preparations  of  his  alU'* 
mina-ammonia-silicate  contained  but  4*51  to  6*64  per  cent  of 
ammonia  instead  oi  the  quantity  equivalent  to  the  partly  dis* 
placed  alkali  which,  aocoraing  to  him,  in  case  of  the  alumina- 
soda-silicate,  should  be  15*47  per  cent 

Way  gives  as  characteristie  of  this  dass  of  double  silicate&L 
that  there  is  a  regular  order  in  which  the  commonest  protoxyd 
bases  replace  each  other.  He  arranges  them  in  the  following 
series: 

Soda — ^Potash — ^lime — ^Magnesia — Ammonia : 
and  according  to  him,  potash  can  replace  soda  but  not  the  other 
bases ;  while  ammonia  replaces  them  all :  or  each  base  replaces 
those  ranged  to  its  left  in  the  above  series,  but  none  of  those 

*  Seyoral  jwurs  ago  SieohoaM  fouod  thai  the  diiiafecting  property  of  charcoal 
depends,  not  merely  npoo  the  condeofiatioD  id  its  })ores  of  odorous  matters,  but  also 
upon  their  destmctioo  dj  the  condeDsed  oxygen  with  whidi  doubtless,  it  is  charged, 
liie  writer  (after  Stenhouae)  has  kepi  the  oaroaaa  of  a  dead  rat  all  soimner  long 
in  the  working  room  of  the  Tale  Analjtiaal  Laboratorr  without  its  eyol? ing  aor 
disagreeable  ^uvium,  simply  by  burymg  it  an  inch  dleep  in  powdered  charcoal. 
The  only  odor  that  is  perceiyed,  m  a  strong  one  of  pure  ammonia^  and  in  time,  all  th« 
potrefiaole  parts  of  the  earoass  disappear,  the  hair  aiid  bones  only  remaining.  The 
animal  matters  enyeloped  in  charcoal  (or  other  highly  porous  body  capable  of  con* 
densing  oxygen,  as  platinum  black  or  platinum  sponge ;  probably  also  most  soils, 
-especially  those  rich  m  humus)  are  completely  ozydiztHi  to  water,  carbonic  arid  ana 
ammonia  (firee  nitrogen  t),  without  the  appearance  of  the  intermediate  and  ftitid  pro* 
docta  thai  occur  in  putrefiictioo.  The  sweetening  of  meat  by  charcoal  (or  earth !} 
coniists  in  the  ozydation  (eremecausis)  of  the  putrefying  surfoce.  Stenhouae  founa 
that  platinized  diarooal  (diarcoal  ignited  after  moistening  with  chlorid  of  platinum) 
makes  an  ezoellent  escharotic  and  disinfectant  for  foul  ulcers,  and  latterly  the  sur» 
geon  is  employing  pertnanganate  of  potash-— an  eneigetic  axydinng  agnU — for  tha 
same  purpose.  . 
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• 
on  ita  right.  Way  remarks,  that  "of  course  the  reverse  of  thw 
action  cannot  occur."  Prof.  liebig  (Ann.  de  Chem.  u.  Phar., 
zciv,  880)  has  drawn  attention  to  the  fact  that  Way  directly 
contradicts  himself  in  describing  the  preparation  of  the  potash- 
alumina-silicate,  which  may  be  obtained  by  digesting  eitner  the 
lime-alumina-  or  soda-alumina-silicate  in  nitrate  or  sulphate  of 
potash,  when  the  soda  or  lime  is  dissolved  out  and  replaced  by 
potash. 

Way  was  doubtless  led  into  the  error  of  assuming  a  fixed 
order  of  replacements  by  considering  these  exchanges  of  bases 
as  regalatea  after  the  ordmary  manifestations  of  chemical  affinity. 
His  own  experiments  abundantly  show  that  among  these  silicates 
there  is  no  inflexible  order  of  decomposition,  nor  any  complete 
replacements. 

Liebig,  in  the  paper  just  cited,  was  led  from  this  contradic* 
tion  and  from  other  considerations,  to  reject  the  conclusions  of 
Way,  especially  as  there  was  no  direct  proof  that  these  double 
silicates  exist  in  soils. 

The  recent  researches  of  Eichhom,  "  Ueber  die  Einwirkung 
verdiinnter  Salzlosungen  auf  Ackererde,"  (Landwirthschaft- 
liches  Centralblatt,  1868,  ii,  169,  and  Pogg.  Ann.,  No.  9, 1868,) 
have  cleared  up  the  discrepancies  of  Way's  investigation  (whid^ 
is  itself  one  of  remarkable  interest),  and  nave  con^med  and  ex- 
plained his  £acts. 

As  Way's  artificial  silicates  contained  about  12  percent  of 
water,  the  happy  thought  occurred  to  Eichhom  to  test  the  action 
of  saline  solutions  on  native  hydrous  silicates.  He  accordingly 
instituted  some  trials  on  chabazite  and  natrolite,  an  abstract  of 
which  is  here  given. 

On  digesting  fineljr  pulverized  chabazite  with  dilute  solutions 
of  chlorids  of  potassium,  sodium,  ammonium,  lithium,  barium, 
strontium,  calcium,  magnesium,  and  zinc^  sulphate  of  magnesia^ 
carbonates  of  soda  and  ammonia,  and  nitrate  of  cadmium,  he 
found  in  every  case  that  the  basic  element  of  these  salts  beotme 
a  part  of  the  silicate,  while  lime  passed  into  the  solution.  The 
rapidity  of  the  replacement  vaned  exceedingly.  The  alkali- 
chlorids  reacted  evidently  in  two  or  three  days.  Chlorid  of  hsL- 
rium  and  nitrate  of  cadmium  were  slower  in  their  effect  Chlo- 
rids of  zinc  and  strontium  at  first,  i^peared  not  to  react;  but 
after  twelve  days,  lime  was  found  in  the  solution.  Chlorid  of 
magnesium  was  still  tardier  in  replacing  lime. 

Four  grams  of  powdered  chabazite  were  digested  with  4  grams 
chlorid  of  sodium  and  400  cubic  centimeters  water  for  10  days. 
The  composition  of  the  orieinal  mineral  (i),  and  of  the  same 
after  the  aetion  of  chlorid  of  sodium  (n),  were  as  follows : 


Digitized  by  VjOOQ IC 


8.  W.  Jokmon  on  somepotnU  of  Agricultural  Science.     75 


L 

n. 

SiOa,  - 

47-44 

48-31 

AlaOa,    - 

-    20-69 

21-04 

CaO,    - 

10-87 

6-66 

KO,         •        - 

-      0-65 

0-64 

NaO,    .        - 

0*42 

6-40 

HO,         .        . 

-     20-18 

18-38 

99-75  100-37 

Nearly  one-half  the  lime  of  the  original  mineral  is  replaced 
bj  soda.  A  loss  of  water  also  has  oooorred.  The  8olatioi>  sep* 
arated  from  the  mineral,  contained  nothing  but  soda,  lime  and 
chlorine,  and  the  latter  in  precisely  its  original  qoantitj. 

By  acting  on  chabazite  with  dilate  chlorid  at  ammonium  (10 
grams  to  500  c.  c.  water)  for  10  days,  the  mineral  was  altered, 
and  contained  S'8d  per  cent  of  ammonia.  Digested  21  da^s, 
the  mineral,  dried  at  212%  yielded  6*94  per  cent  ol  ammonia, 
and  also  had  lost  water. 

These  ammonia-chabazites  lost  no  ammonia  at  212^,  it  escaped 
only  when  the  heat  was  raised  so  high  that  water  began  to  be 
expelled ;  treated  with  warm  solution  of  potash  it  was  immedi- 
ately evolyedr  The  silicate  appears  to  oe  slightly  soluli^e  in 
distilled  water,  the  solution  giving  with  solution  of  iodtd  of 
mercury  in  iodid  of  potassium,  the  yellow  coloration  indicative 
of  ammonia. 

As  in  the  instances  above  cited,  there  occuYred  but  a  partial 
replacement  of  lime.  Eichbom  inade  corresponding  trials  with 
solutions  of  carbonates  of  soda  and  ammonia,  in  oiner  to  ascer- 
tain whether  the  formation  of  a  soluble  salt  of  the  displaced 
base  limited  the  reaction ;  but  the  resulti  were  substantially  the 
same  as  before,  as  shown  by  analyzing  the  residue  after  remov- 
ing carbonate  of  lime  by  digestion  in  dilute  acetic  add. 

^chhom  found  that  the  artificial  soda-cbabazite  re^xehanged 
soda  for  lime  when  digested  in  a  solution  o{  chlorid  of  calcium ; 
in  solution  of  chlorid  of  potassium  both  soda  and  lime  were 
separated  from  it  and  replaced  by  potash.  Soy.  the  ammonia- 
chabazite  in  solution  of  chlorid  of  calcium,  exchanged  ammonia 
for  lime,  and  in  solntions  of  ehlorids  of  potassimn  and  sodium, 
both  ammonia  and  lime  passed  into  the  liquids  The  ammonia-^ 
chabazite  in  solution  of  sulphate  of  magnesia,  lost  ammonia  but 
not  lime,  though  doubtless  the  latter  base  would  have  been 
found  in  the  liquid  had  the  digestion  been  continued  longer. 

It  thus  appears  that  in  the  case  of  chabazite  all  the  protoxyd 
bases*  may  mutually  repfoee  ead^  other,  time  being  the  only 

*  Eicfahora*t  obterratioiif  mdioata  that  the  combiaed  (bttsiot)  water  of  a  silicate 
it  also  liaUe  to  be  increased  or  pemoTedl  fiCaj  not  the  small  amount  of  water  of 
manj  specimens  of  properly  anbjdrous  minerals  be  thus  acquired !  May  not  in 
some  cases  the  loss  by  ignition  i&'mnMKiU^,  h$  due  to  ammonia  that  hat  entmd  into 
eomfaintioD  in  the  same  maOMrf 


Digitized  by  VjOOQ iC 


711     SL  W.  Johman  an  $ome  peints  of  AgriaUtmral  Science. 

element  of  difference  in  the  reactions.  Natrolite  however  was 
not  affected  by  digestion  with  chlorid  of  calcium.  Eichhom 
suggests  that  its  soda  is  more  firmly  combined  than  that  of 
chabazite. 

These  observations  of  Way  and  Eichhom  promise  to  yield 
the  most  fruitful  results,  not  only  to  the  theory  of  chemical 
geology,  as  elucidating  the  formation  and  alteration  of  minerals, 
but  also  to  the  science  of  agriculture.  The  explanation  of  the 
retentive  power  of  soils  which  Way  first  pn^)08ed  thus  acquires 
an  incalculable  significance.  It  is  plainly  a  true  explanation,  as 
now  relieved  from  the  constraint  or  a  fixed  order  of  affinities  or 
replacements ;  tliough  not  the  only  or  a  complete  explanation. 

V  oelcker  in  some  valuable  reeearches  on  the  absorbent  power 
of  a  soil  for  the  liouids  of  the  dunff-btap  (Journal  Boy.  Ag.  Soc. 
of  Eng.,  xviii,  149^  first  showed  tnat  it  is  not  always  true  that 
the  bases  displace  Ume  from  soila  He  found  to  the  contrary,  in 
one  instance,  that  lime  was  fixed  and  potash  displaced.  This 
result,  as  well  as  the  opposite  behavior  of  ammonia-chabazite 
and  natrolite  towards  solution  of  ohlorid  of  calcium  in  Eich* 
horn's  trials,  indicate  most  dearly  ihat  different  silicates  svffer  dif- 
fgrent  displacements,  though  in  general^  certain  bases  react  mare 
speedily  and  are  more  largely  or  firmly  rttamad  than  others,  Obvi* 
ously  a  great  number  of  experiments  are  wanted  on  the  behavior 
of  other  silicates,  native  and  artificial,  towards  saline  solutions 
in  various  degrees  of  concentration,  and  at  different  temperatures, 
as  woU  as  in  mixed  solutions,  before  we  can  decide  many  intei^ 
estinff  questions  suggested  oy  these  results;  but  we  have  un* 
deniaoly  an  important  new  generalization  with  reference  to  the 
reactions  that  may  occur  among  minerals  and  in  the  soil. 

Economy  of  the  Ammonia  naturally  accumulated  in  the  soil — 
Since  it  has  been  proved  that  enormous  quantities  of  ammonia 
exist  in  soils  in  a  state  ci  such  intimate  combination  that  the 
t»ual  means  (boiling  with  fixed  caustic  alkalies)  fails  to  expel 
it,*  the  important  question  has  arisen — ^how  may  this  ammonia 
be  renderea  more  rapidlv  available  to  vegetation  than  it  is,  so  as 
in  many  cases  to  forestall  the  necessity  for  nitrogenons  manure& 

The  displacement  of  ammonia  from  the  ammonia-chabazite  by 
potash,  soda  and  lime,  indicates  a  partial  solution  of  this  ques- 
tion ;  and  may  not  the  renuu^abiy  diverse  effects  of  vanons 
saline  manures,  e.  g.  common  salt,  gypsum,  sulphates  of  soda 
and  magnesia,  and  silicate  of  potash,  as  well  as  carbonate  and 
phosphate  of  lime,  depend,  to  some  d^ree,  on  reactions  analo- 
gous to  those  above  described  1    We  know  that  very  small  doses 

*  In  1855  the  writer  (bond  thit  there  fras  no  Ihnit  to  the  erohition  of  amraonus 
when  attempting  to  estimate  it  hi  soOb,  and  Dr.  Maver  (firgebniase.  Ag.  Chero.  Ver- 
Bttche  in  MQnehen  1  Bfiitj  could  not  recover  b/  baling  With  oatistic  potash  nearly 
all  the  ammonia  he  porposelj  added  to  a  aoiL 
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of  salt  and  gypsum,  to  take  familiar  examples)  often  remarkably 
enhance  the  productiveness  of  a  soil,  and  as  often  fail  to  produce 
any  good  effect,  either  in  small  or  large  applications.  Neither 
of  the  constituents  of  common  salt  is  found  to  much  extent  in 
our  usually  cultivated  plants,  and  soda  is  often  entirely  wanting. 

The  action  of  common  salt  and  gypsum,  especially  of  the 
latter,  is  most  frequently  similar  to  that  caused  by  ammoniacal 
manures,  whether  these  be  applied  to  the  soil  or  administered  in 
gaseous  form,  as  is  now  done  m  ho^houses  by  means  of  carbon- 
ate  of  ammonia,  after  the  plan  proposed  bjr  Ville,  and  is  mani- 
fested in  a  more  intensely  green  and  luxuriant  development  of 
folia^  and  increased  content  of  water  and  of  nitrogen.  The 
"fixmg  power"  of  gypsum  cannot  longer  be  considered  a  useful 
quality^  of  this  fertilizer  in  the  soil,  not  only  because,  in  the 
merely  m<Mst  soil,  sulphate  of  ammonia  would  react  on  carbonate 
of  lime,  as  Boussingault  long  ago  demonstrated,  but  for  the  rea- 
son that  the  soil  has  itself  a  greater  and  more  than  sufficient 
power  to  fix  ammonia,  whether  it  be  present  as  carbonate  or  sul* 
phate.  It  is  on  the  other  hand  the  unfxing  power  of  ^psum 
^ts  ability  to  liberate  ammonia  from  the  ammonia-smcates, 
that  may  in  some  cases  constitute  its  merit. 

General  law  of  Xhaplacement  among  saline  Fertilizers, — We  are 
every  day  drifting  further  from  what  but  a  few  years  ago  was 
consider^  one  of  the  most  fixed  and  beneficial  principles  of 
agricultural  science,  viz.  that  a  substance  is  chiefly  a  fertilizer 
because  it  directly  feeds  the  plant,  and  are  leammg  from  the 
numerous  recent  and  carefully  conducted  experiments  with  ma- 
nures, that  in  very  many  cases  we  cannot  safely  venture  to 
predict  what  will  be  the  influence  of  a  given  application  y  but 
find  in  practice  the  strangest  and  most  discordant  results,  it 
being  literally  possible  to  show  from  the  experience  of  the  iiaria 
that  almost  every  fertilizer  in  use  has  in  some  instances  proved 
beneficial  to  every  cultivated  crop,  and  in  other  cases  has  beeai 
indifferent  or  even  detrimental 

We  are  therefore  compelled  more  and  more  to  regard  the  tn- 
direct  (xction  of  manures,  and  the  principle  brought  out  by  the 
researches  of  Way  and  Eichhom,  appears  adapted  more  than  any 
other  yet  discovered  to  generalize  the  phenomena  of  indirect 
action,  and  enable  us  to  foresee  and  explain  them.  Proofs  are 
not  wanting  of  the  actual  operation  of  this  principle  in  the  soil. 

Wolff  (Naturgesetzlichen  Grundlagen  des  Ackerbaues,  8d  ed. 
p.  148,)  found  in  fact  that  the  ashes  of  the  straw  of  buckwheat 
grown  with  a  large  supply  of  common  salt,  compared  with  the 
ashes  of  the  same  part  of  that  plant  grown  on  the  same  soil 
minus  this  addition,  contained  less  chlorid  of  sodium  but  much 
more  chlorid  of  potiassiumr  there  having  occurred  an  exchange 
of  bases  in  the  soil. 
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The  probabilities  already  adduced  in  favor  of  the  yiew  thai 
ammonia  is  made  available  by  gypsum,  carbonate  of  lime,  &c^ 
are  in  point,  and  in  the  farther  course  of  this  article  other  evi- 
dences will  be  brought  forward  to  the  same  effect.  May  not  the 
influence  of  lime  and  guano  (or  the  carbonate  of  ammonia  re- 
sulting from  its  decomposition,}  in  some  cases  be  partly  due  to 
their  fluxing  the  anhyarous  or  non-absorbent  silicates  of  the  soil, 
thus  givine  origin  to  absorbent  silicates,  as  well  as  to  their  dis- 
placing  effect  on  silicates  already  existing? 

But  it  is  of  little  use  in  the  s^bsence  of  decisive  investigations 
to  speculate  on  these  topics  except. for  the  purpose  oi  exciting 
research.  A  great  field  is  opened  here  and  wiui  this  new  due 
to  guide  us  it  should  be  speedily  explored 

H'ot  merely  the  bases,  but,  as  a  jpribri  would  seem  entirely 
reasonable,  the  acids  also  appear  to  be  capable  of  similar  ex- 
changes and  substitutions. 

Way,  Liebig  and  others,  have  repeatedly  observed  that  phos- 

Ehoric  acid  is  absorbed  by  soils,  and  from  the  trials  of  Yoelcker 
efore  referred  to  it  would  appear  that  among  the  acids  there 
occur  displacements  analogous  to  those  established  between  the 
bases.  Thus  in  one  experiment  in  which  the  drainings  of  a 
manure  heap  were  passed  through  a  scmI,  there  were  found  in  an 
imperial  gallon — 

Before  After 

flltretion  throogh  th«soi1. 

Silica. -76        -        -        -       2-88 

Phoephatee  of  lime  and  iron,    ...  7-90  •        -        -          1*84 

Suli^te  of  lime,          ....  sig        ...       7*91 

Carbonate  of  lime, 17-46  -        -      .  ■         7»*7t 

Carbonate  of  magnesia,                         •  12'88        •        -        -      B"!*! 

'*    potash,        ....  86-27  -        -                   4-29 

Chlorid  of  sodium,        ....  82*88        -        -        -     18^ 

-   potassium,       -        -        -        -  85-25  ■                -         2644 

In  another  case  were  found 

B^ore  AttM 

flItrtMon  tbroagh  the  ton. 

SiUca. 4^5  -        .        .  1608 

Phosphates  of  mm  and  lime,    ...    86*82  ...  88*14 

Sulphate  of  lime,          ....         7'14  ...  trace, 

Chlorid  of  sodium, 50-91  •        -        -  4848 

**       *"   potassium,    .        -        -        -        80-82  -        -        -  89*49 

Carbonate  of  potash,        ....  )48-69  ...  85-98 

The  entire  analyses  have  not  been  quoted  as  I  do  not  now 
intend  to  discuss  these  results  fully,  but  merely  wish  to  direct 
attention  to  the  fact  that  in  both  instances  silicic  acid  (perhaps 
only  as  the  result  of  an  excess  of  carbonado  of  potash  in  the 
dung-liquor  to  which  the  soil  was  suhg'ected)  has  been  removed 
from  the  soil,  and  phosphoric  acid  has  been  fixed  by  it,  while  in 
one  case  sulphuric  acid  has  been  retained  and  chlorine  lost  by 
the  soil,  and  in  the  other  case  the  reverse  has  occurred. 
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liebig  in  the  paper  before  referred  to  remarks  that  "  a  clay  or 
lime-soil  poor  in  oi^anic  matter,  withdraws  all  the  potash  ana  all 
the  silicic  acid  from  a  solution  of  silicate  of  potash ;  whereas  one 
rich  in  so-called  humus  (humic  acid),  extracts  the  potash,  but 
leat)es  the  silicic  acid  in  solution." 

Oxyd  of  iron  and  alumina,  or  some  of  their  compounds  which 
are  present  in  all  soils,  are  the  most  obvious  means  of  fixing  the 
phosphoric  add  of  soluble  phosphates,  and  Thenard  (Compt. 
KencL  Feb.  1,  1868,)  has  exp^rimentallj  demonstrated  that  they 
do  renooye  phosphoric  acid  perfectly  firom  solutions  of  phosphate 
of  lime  in  water  saturated  with  carbonic  acid.  D^h^rain  (quoted 
in  Landwirthschaftliches  Centralblatt,  1859,  i,  94,)  has  shown 
on  the  other  hand  that  carbonate  of  lime  and  ferric  phosphate 
brought  together  with  highly  carbonated  water,  give  rise  to 
phosphate  of  lime  and  ferric  carbonate.  According  to  the  same 
experimenter  phosphate  of  alumina  and  ferric  phosphate  are 
also  decompoeed  by  contact  with  solutions  of  the  alkali-car- 
bonates. Thenard  in  the  paper  just  cited  asserts  that  silicate 
of  lime  and  phosphate  of  alumina  decompose  each  other  in  car- 
bonated water.  Howeyer  complicated  and  obscure  these  reac- 
tions may  be,  it  is  plain,  that,  henceforth,  the  effect  of  a  solution  of 
one  base  in  displacing  other  bases  from  native  hydrated  aluminous 
{and  ferric?)  siliccUeSj  and  of  one  acid  upon  the  compounds  of  other 
acids  with  oxyd  of  iron  and  alumina^  must  he  considered  in  the 
theory  of  the  action  of  saline  manures. 

Water  as  the  medium  by  which  the  ingredients  of  the  soil  enter 
the  plant — From  his  experiments  on  the  absorbent  power  of  soils 
Way  was  led  to  question  the  influence  of  water  in  effecting  the 
distribution  of  plant-food  in  the  soil,  and  Liebig  in  a  recent 
paper  on  this  subject  (U^ber  einige  Eigenschaften  der  Acker- 
trume  "  Ann.  der  Ohem.  u.  Phar.  cy,  109  et  seq.*)  has  drawn 
the  conclusion  that  this  force  in  the  soil  is  so  powerful  that 
anmionia,  potash  and  pho^horic  add  when  applied  as  manures 
are  instantly  made  quite  insoluble,  so  that  we  must  relinquish 
the  idea  hitherto  entertained  that  plants  appropriate  their  food 
directly  from  an  aqueous  solution,  and  must  adopt  as  an  only 
altematiye  the  doctrine  that  the  roots  of  the  plant  themselyes 
attack  and  solye  their  nutriment  Liebig  is  of  the  opinion  that 
the  bodies  mentioned  cannot  be  distributed  in  the  soil  by  the 
ascending  and  descending  streams  of  moisture  which  are  per- 
petually circulating  in  it,  m  obedience  to  grayitation  and  eyapo- 
tion,  and  he  adduces  analyses  of  riyer,  spring  and  drain  waters, 
which  are  almost  free  fix>m  potash  and  ammonia  to  sustain  this 
yiew. 

On  the  other  hand  Eichhom  in  the  paper  already  referred  to, 
found  that  pure  distilled  vxikr  dissolved  from  a  soU  much  more  of 

*  See  ako  hit  <*Leiten  on  Modem  Agrieultnre,"  London,  1869. 
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all  the  mineral  matters  required  by  vegetation  than  UHwld  he  needftd 
to  supply  any  average  crop.  Henneberg  and  StohmaDn  (iiber  das 
Yernalten  der  Ackerkrume  gegen  Ammoniak  n.  Ammoniaksal* 
zen,  Ann.  der  Ghem.  u.  Phann.  cvii,  170)  found  that  when  a  soil 
had  been  saturated  with  ammonia^  pure  water  removed  it  again 
to  a  certain  extent.  Thus  100  grams  of  soil  were  treated  with 
200  c.  c.  of  a  solution  of  chlorid  of  ammonium  (containing  0*698 
grams  ammonia)  and  absorbed  0*112  grams  of  ammonia;  on 
removing  one-half  of  the  solution  and  substituting  as  much  pure 
water  the  soil  lost  0*009  grams  of  ammonia  as  the  result  or  the 
dilution :  by  again  replacing  with  water  100  c.  c.  of  the  thus 
diluted  solution,  0*014  grams  of  ammonia  were  redissolved  £rom 
the  soil,  and  by  five  repetitions  of  this  process  0*053  grams  or 
nearly  one-half  the  quantity  of  ammonia  originally  absorbed 
passed  again  into  solution. 

Liebig  himself  in  one  of  his  papers  (Ann.  der  ChenL  u  Phamu 
cvi,  201,)  has  furnished  the  best  illustration  of  the  manner  in 
which  one  base  is  made  soluble  by  being  displaced  from  its  com* 
bination  with  the  soil  on  the  addition  of  another  base.  He 
says — "  If  sulphate  of  ammonia  in  very  dilute  solution,  is  brought 
in  contact  witn  soil  saturated  with  silicate  of  potash,  and  which 
does  not  give  up  a  trace  (?)  of  its  potash  to  water  alone,  it  in- 
stantly dissolves  a  certain  quantity  of  this  alkali,  which  may  be 
easily  detected  by  the  ooramen  reagents." 

Liebig  has  not  overlooked  the  case  of  aquatic  plants  whose 
roots  do  not  enter  any  soil,  for  which,  he  remarks— '*  there  must 
of  course  exist  other  laws  for  the  absorption  of  their  mineral 
food ;  they  must  absorb  it  from  the  surrounding  medium." 

But  there  appears  to  be  no  reason  for  supposing  that  aquatio 
plants  differ  from  our  cultivated  crops  in  the  manner  of  imbibing 
or  appropriating  the  nourishment  which  enters  the  roots,  espe- 
cially since  Sachs  and  Stoeckhardt  (Cheraischer  Ackersmann 
1869,  p.  28,  et  seq.)  have  shown  that  the  cereals  and  leguminous 
grains,  as  well  as  clover  and  beets,  not  only  germinate  but  attain 
a  vigorous  development  and  even  blossom ;  although  their  roots 
never  come  in  contact  with  a  solid  soil,  but  merely  float  in  water 
holding  in  solution  the  salts  needful  to  supply  them  with  min* 
eral  food. 

It  must  be  borne  in  mind  that  the  amount  of  mineral  (fixed) 
ingredients  in  a  plant  or  crop  is  but  a  minute  fraction  (according 
to  Boussingault  tt^tit  ^^  ^^  average,  according  to  Lawes  and 
GKlbert  ^tVif)  o^  ^®  quantity  of  water  which  a  plant  or  crop 
under  usual  circumstances  transpires  during  its  season  of  growth. 
We  are  not  surprised  then,  that  agricultural  plants  are  sufficient- 
ly fed  when  their  roots  are  merely  surrounded  by  ordinary  well 
water  which  is  daily  changed,  or  by  distilled  water  mingled  with 
it  little  yegetable  ash  into  which  carbonic  acid  ia  daily  con- 
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dacted  We  know  that  drain  tubes  and  aqueducts  are  often 
choked  by  a  mass  of  rootlets  which  have  grown  from  one  little 
fiber  that  made  its  way  into  them  through  a  narrow  crevice,  but 
why  should  the  roots  of  trees  and  land  plants  thus  develop  in 
such  water  unless  they  find  their  food  in  it?  In  Stoeckhardt's 
experiments  loc.  ciL,  it  was  observed  that  rye  and  oats  only  de- 
veloped in  a  normal  manner  in  saline  solutions,  when  these  were 
diluted  from  six  to  ten  thousand  times !  and  young  clover  plants 
grew  luxuriantly,  putting  forth  new  roots,  leaves  and  blossoms  in 
profusion,  when  transferred  from  the  soil  to  pure  water  supplied 
with  carbonic  acid,  to  which  was  added  jj^th  of  clover  ashes 
that  had  been  neutralized  with  nitric  acid. 

It  is  true  that  most  river  and  spring  waters  yield  by  analysis 
but  the  minutest  traces  of  potash,  ammonia  and  phosphoric  acid, 
but  we  cannot  perhaps  infer  with  safety  that  they  are  actually  so 
deficient  in  these  ingredients,  for  it  m^  easily  happen,  as  all 
chemists  know,  that  in  the  evaporation  of  a  large  mass  of  water 
traces  of  salts  are  likewise  carried  off^,*  and  in  the  ignition  of 
saline  residues,  as  is  customary  in  the  analysis  of  a  water,  much 
more  loss  of  potash  may  occur  from  the  ready  volatility  of  chlo- 
rid  of  potassium. 

But  admitting  that  our  analyses  are  sufficiently  accurate  to 
base  calculations  upon,  and  that  the  soil-water  never  contains 
more  potash  for  example  than  river  and  well  waters ;  viz.,  from 
2  to  10  parts  in  l,000,000,t  it  must  be  remembered  that  the 
plant  is  by  no  means  compelled  to  limit  itself  for  its  supplies  of 
mineral  matter  to  that  portion  of  water  which  it  transpires. 

The  root-cells  of  a  plant  placed  in  a  saline  solution  at  once 
establish  osmotic  currents,  in  virtue  of  the  mutual  but  unbal- 
anced attractions  that  exist  between  the  cell- walls,  the  liquid  of 
the  cell,  the  surrounding  liquid  and  the  saline  and  organic 
matters  in  solution  in  these  liquids.  The  assimilating  processes 
going  on  in  the  cells  are  constantly  transj)orting  matters  for- 
ward into  the  newer  growths ;  or  else  removing  them  from  solu- 
tion in  the  sap,  and  causing  their  deposition  in  the  solid  form. 
These  are  the  prime  disturbances  that  operate  the  currents,  and 
to  restore  the  matters  thus  removed  from  the  liquids  of  the  root- 
cells,  external  matters  held  in  solution  diffuse  inwardly.  If  a 
plant  has  a  large  leaf  surface  exposed  to  the  free  air,  from  which 
water  rapidly  evaporates,  water  diflfuses  into  the  root-cells  if  it  be 

*  In  Liebig's  Chemistry  applied  to  Agriculture  and  Phynologj  (6th  German  ed., 
p.  102,  et  seq^)  may  be  found  an  account  of  some  of  the  more  striking  instances  of 
this  Tolataliiaiion.  My  friend,  Dr.  Robert  A.  Fisher  permits  me  to  mention  the  re- 
•olt  of  some  of  his  researchoe  that  bear  on  this  point  He  found  in  feet  that  a 
quantity  (Ter?  small  indeed  but  stiU  sufficient  to  be  estimated  b^  Tolumetiy)  of 
cautiic  poiam  is  carried  off  in  the  vapor  when  its  aqueous  solution  is  distilled. 

t  Eichhom  found  in  1,000,000  parts  of  distilled  watar  that  had  been  in  contact 
with  a  soil  for  ten  days,  67  parts  of  potash. 

«BOON1>  SBRIBS.  Vou  XXVIII,  No.  88.~JULT,  1869. 
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present  in  the  poil*  andtht^s  the  norn^al  htunidi^  pf  .the«tiw:- 
ture  is  preserved.  ,Rut  if  the  plant:  be  situated  in  a  clpse  Jipt- 
house,  or  in  a  Ward's  case,  the  atmospti^re  of  whi^is  ooasta^t- 
\j  saturated  with  a^eous  vappr,  there  oan  be,  no  ey-i^ration  pf 
wat^r  frpm  the  ^eayes,  th^re  c^  be  no  tiianspiratipn  of  w#t^ 
thrpugh.the  plant  and  no  absorption  pf  H  by  the  roots,, ^xc^j^t 
to  supply  what  beppmes  asolid  constituent  of  the  tissues,  pr  is 
decomposed,  i^  the  nutritive  proc^.  The  jBame.is  true  pf  ppiaih 
or  any  other  si^bstance  held  in  solution  in  the  soil-water,  .^s^ 
resjuit  of  t^is  prinQip]je  the  land  plant  collects  the  ^potash,  .phos- 
phoric ;acid,  silica,  Ac,  needed  for  its  organization,  from  tjie  vastly 
dilute  solutions  of  these  bodies  whic^h  form  the  iiy^ter  of  wells  pr 
of  the  jBoil,  just  as  the  ,f^cus  gathers  its  iodipe  frppi  the  pcftt^n, 
althQugh  the.marvellojusly  ([JeUcate  re^ent^.whiohwe  ppsse^sfi^ 
ip4iue  scarcely  ep^ble  us  to  jletec^t  this  i^ubstapce  even  i^  bigh^ 
cpnceptrated  s^arwater. 

Says  Gmejin,  (Handbpok  of. Cheipistry,, Cavendish. Spcjfl,,e4„ 
vol.  ??j  Pv248»)  "the  q.4antitiy  of  iofiine  contained  in  seaTwat§^Ji^ 
sp'^inall  that  TQpn^nt,jDavY,>Gaultier,  Fjjfc,^fl  Sfti^f^bAti  .wf^» 
not.able  to  *^nd  it.  B^laru,,boweivej;,  foupid  it  jp  th^  wftteripf 
the  Mediterranean  and  PikBF  in  that  of  the  Balti<^  'w^hi<rfi  *p 
ne^veif^heless  very  poor  in  iocjine."  Q\M>  (LehrbuQ^  §4  ^'' 1®* 
I^j^rt,  p.  452^).otiserve3"  while  brppniw  is.ea^ily  fp^pd  if  potafi 
the  ,sea-water  ^tsejf,  yet  ip  the  paptherTJiquprs. obtained  by.ifti 
evapori^tiop,  ap4  is  prepaired  from  ,tbepi  in  J^rge  qm^tities,  it^ii 
still  ^popbtfuJ  if  joajpec^  be  detected  .in  .theip.  .Agaip^p* 
note — "|t  i^.ivqr^|iy,pf  yem^rjc  th^t  in  pyep^ing  biowne  few 
t}ie  ^jnpthertliquprs  pf  j^ea-water,  iPiiipe,  ^ .%  m  Jt.kww,  ;l|as 
nevfT  piape  itp  ftpp^arapoe." 

j^pdine  cftp  ije  .detepted  ina  Splfttipp  ,pf  ^^bipji  it  fcffips  i^ 
?^«iPjth.pai:t^Qttp. 

The  seteqlirw  {pqwer  which  is  possessed  jlwpj^pts  i^  fully  ^e^- 

fjl^in^  and.degpeji  ,bv  psipptic  diffusion.  T^vithip  p^rt^in^ewy 
Ifp'itjs  the  pla?^t  ap^bibes  only  those  jcipds  of  p^i^^r  ppd  tthw 
Quantities,  ^y^h^qh  it^regpires  to  de.yeJcK)  it8.p]:gftpisp},:ap^  whi^ 
diffuse  iptp  it  ip^pop^qpence  of  ^^p^uftiipp  in  :^e  p^lla  Thc#Q 
li(pit3  gre  :PPt^  p^^rpvv  or  inQexible  93  ^tPrPiftl^  tUe^udiqgiQf 
tjae.conditiqps.qf.grpvvth. impossible,  ^pd  Ty\thip  ^hepi,  tbepliittt 
Uyos  ^nd  exp^pds,  bpt  is  .itself  .infiuepoe^  in, its  .life  ly^d  in  ;^6 
cjipectiqn  oi  its.§plargement,  .by >be  quantities,, absolute jW^ -»^ 
tive,  of  the  nutritive  or  soluble  matters,  that  happep  tp  surroppd 
it.  Gould  we  grow  two  plapts  in  prepisely  ideptipp.!  oppditippSj 
vi;e  ^liQlil^  fin^. their, pqrnpositipptalJike  ^ni^l  their rpwto.  The 
^i^tiousin  the  composition  and  amount  xrf'4he  fush  of^)ante  is 
ppob^ly  connected  with  the  different  ^etfitive  devejqpipent  flf 
tj^  ^fjai;ftje  (prganjs,  ^apd  this  ^agrip  (ip  p^)  willh  tiie  ^^^ative 
quantities  of  food  present  in  the  .sqil  ^watQr.    Thus  the  -afth  of 
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tte'  plairt  is  to  a  certain  extent  independent  of  the  soil,  Wit  agaiA 
tdacertito  extetttid  affected  by  it.  The  absorption  of  jx>tso»^ 
by^  pl^ttte  is  entirely  abnotinal  and  does  not  aflfect  our  statJim^bt. 

liof  otoly  does  the  g^and  lav^of 'OsnieBe'(endostnoste  andexo^ 
irfd«te>  feed 'the  plant  oa*  of  sniihr'att^biiaDed  solutions,  b\it,  itf  aH 
probability  it  aids  the  formation  oP these  sbluticrtiis;  Gf ahafn*  'hlas 
shbw^  in  the  case  of^aliiM  an*^bi§tirphatfr'of  pof^h-  that 'the 
n'Weqtal  diffusive  tendencyof^the  members-of-a^MuWe'skW is 
pd^erfttl  etibugh  to  deeompbse  it,  and  he'obsei'ved  Ihnt  solutions 
eten  of  the  neutral  sUtehAteS  of  potash  and  soda' diflfasetf  their 
basic  ingredients  into  lime-water,  more  rapidly^thatt-theaeiftj 
these  stable  skits  thus  u^dei*goittg*  partial  decompbSitff6tf. 

The  iftyestigatJonS  of  Bettbeberg  and  Stohmdnn  already  cit6d' 
hft^e- p1tovcdi;hat  the' absorbeilt  pbwei*  of  a  soil  i^  not  V  purely 
efeewtealprbceflB,  iA  the'oydin&i^yre^frtdtedfeensejbWis  lA-^t 
tt  phjffcical  phenomenoii^  i.e., W dloe§  nbt'd^epfehfl  exclhsitgiy 
tjadti- tife ^esenee  iil^1;he  soil,  of ^aceMin  lattiolmt  of  s6me;pe(Jti^ 
l&p  Mnd  of  ma«tel*,*  but  is  alisd  related  to  the  condition  and  to  tW 
rgfelite  attkmfat  of  aeting'  su¥fice"of '  the  various  nifeteriiite  wWeB 

Betlnebet*  aAd^tohttiftAfe  f(kiiid  thiafr  the  'twi^bfcoiVtict\^ 
tm^fjL  a'iKJlutibtt  of  aft  atttaoni^ft^salt  ^  and  a  soil  did  nbt  aM« 
ihe^^motint  of  abdd»^tftin,-^af*-nA^ch  aWttionia  bei^g  jlakgd^uWl* 
ftW  hoiird  as  in  a  week.    Tfhts  fdct  indi6«ftes  that  the  absorbln^ 


8*%steAce  is'in'^att'eAlJreme  stiftte"of  division,  to  Which'  the  pul 
vMzed  chilbtei«e  of  ^ESohhorfi^  e±|)erimenfe  cdn  be&r  no  corn? 
plEu^idoii. 

They- found  t6o,  tMt  a  glten"s6il  absorbed  out  of 'all  ejfifiMB 
vbkftie  of  liquid^  very  neai*ly  the  sfttne'aWbuht  of  atambnia'ifew 
equivalent  quantities  of  all  its  salts,  the  Jo^e^ip/ictfe' eiefe^tedi' 

They  observed '  however  that  the '  ribxfive  qHtxMtiea '  of  sbil, 
WHfidt  and  the  feiiKiie  subetAnoelaffectedihfe'iresults;  thuSfifeffl^ 
strbuffei*  sblulTon  a'  gifeater  absblutfe 'ambtint  of 'ailitTibiiTi'-Trta 
absorbed,  wWle*  frotii  a  weaker  sdution  a  relatively  gfeftWf 
qiumtity  wto^taken  up^:  and  further,  relatively  molii"  wa*  ab» 
fiorbed  by  a  given  amoUbt '  of  soil,  frofai  a-  sbldtibii'  of  gB^gft' 
stitlngth  when  the  t;dfteme  of  the  latter  wa^  increased! 

Finally  they  fouiid,'  a6  has-been  al^ady  remarked,  thWby 
dflUtfng'WitJR^ptire  wiiter  the  sblutibnfrorti  which  a  soil  hfed'Wt*-^ 
ureited  itself  With  amraonisi,  a  portion  of  this  body  is  redissdlved*: 

Thus  itaj)pears  that  the  very  surtkee-attracfibns  whicH'dfefef^' 
mine  the'sblutton  of  sblid  bodies,  abd'  occ^bn  osrtibtic  diffiisibtl,^ 
alsb  operate  in  the  soil  to  influence  the  chemical  affinities  Whidh 
aw'the  pHiiie' cause  of  itfe  ab^rptlve  properties.-  The'bhcMicaT 
afflhi<?^/of  *silioate  of  alumina  fot»  the  bkses,  (probably  t6d  thkt  of 
oi^a^f  ai^i^  and  WUmina  for  some  of  the  aeids)  is  mbdifled  bjf^ 
tBe^tnaes'^f  Ihe-re^iiig  substances^ and' by  that  of  IHetr  solvent  j 
ci^olhe#^%ofki^fiiecbhe6^e  force  of  tbd  atbtns  of  We 'cbili^ 
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pound  silicates,  or  the  adhesive  force  of  water,  (solvent  action) 
for  the  saline  bodies,  may  neutralize  or  limit  the  chemical  affini^ 
which  determines  one  compound  and  give  ori^n  to  another. 
Hence  the  chemical  substitutions  in  the  soil,  and  in  the  case  of 
chabazite:  hence  too  the  perpetual  presence  of  all  the  mineral 
food  of  plants  in  the  water  of  the  sou. 

We  would  not  by  any  means  deny  the  direct  action  of  the 
rootlets  of  plants  upon  the  soil,  an  action  which  though  exceed- 
ingly obscure  and  as  Prof  Liebig  remarks  in  enunciating  his 
new  views  "  very  difficult  to  form  a  conception  o^"  we  may 
admit  in  some  cases. 

Liebig  in  his  letters  on  modem  agriculture,  p.  43,  gives  this 
instance :  "  We  frequently  find  in  meadows  smooth  lime-stones 
with  their  surfaces  covered  with  a  network  of  small  furrows. 
When  these  stones  are  newly  taken  out  of  the  ground,  we  find 
that  each  farrow  corresponds  to  a  rootlet^  which  appears  as  if  it 
had  eaten  its  way  into  the  stone."  We  may  admit  in  this  case 
that  the  rootlets  have  acted  upon  the  stone,  but  are  not  therefore 
necessarily  compelled  to  assume  that  the  dissolved  matters  have 
entered  the  plant  or  were  dissolved  as  food,  for  in  such  lime- 
soils  the  excess  rather  than  the  deficiency  of  carbonate  of  lime  is 
oftener  a  hindrance  to  vegetation.  In  the  case  of  the  Lyoopodir 
aceo^  which  contain  alumina  in  large  quantity  combined  with 
tartaric  acid,  (Berzelius)  or  malic  acid  (Bitthausen)  we  are,  if  any 
where,  oblig^  to  look  to  the  plant  itself,  to  account  for  the 
entrance  into  it  of  a  substance  absent  from  all  cultivated  plants 
if  our  numerous  analyses  are  to  be  credited,  and  one  which  is 
rarely  found  in  river  waters,  and  then  in  quantity  so  small  as  to 
excite  the  suspicion  that  it  has  been  introauced  m  the  reagents, 
or  came  from  suspended  matters. 

But  it  is  evident  from  the  facts  that  have  been  adduced  that 
it  is  unnecessary  to  have  recourse  to  any  new  theory  to  explain 
the  access  of  the  soil-ingredients  into  the  plant.  In  ract  it  would 
appear  that  the  view  we  have  felt  forced  to  sustain  is  the  only 
one  admissible  in  the  present  state  of  knowledge — the  only  one 
conformable  to  what  we  deem  well  established  physical  laws. 

Conclusion. — The  function  of  the  soil. — While  the  researches  of 
Eichhom  are  of  the  utmost  value  in  aid  of  the  theory  of  the 
absorption  of  fertilizing  matters  by  the  soil,  they  do  not  suffice 
to  give  a  full  expUination  of  this  process.  Doubtless  all  the 
reactions  that  occur  between  hydrous  silicates,  sesquioxyds  and 
saline  solutions  may  take  place  in  the  soil ;  but  in  addition  to 
these  a  number  of  other  clutn^  must  go  on  there,  as  the  soil  is 
so  complex  and  variable  a  mixture.  The  organic  matters  (the 
bodies  of  the  humic  acid  ^oup),  which  are  often  though  not 
always  present  in  no  inconsiderable  quantity  in  the  water  extract 
of  fertile  soils,  can  hardly  fSedl  to  exert  an  influence  to  modify 
the  action  of  the  silicates.    I  have  found  that  a  peat  (swamp- 
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muck)  from  the  neigblxMrhood  of  New  Haven,  (containing  when 
folly  dry  68  per  cent  of  organic  matter)  which  is  hiehly  prized 
as  a  means  or  improving  the  porous  hungry  soils  in  this  vicinity, 
and  which  when  drainea  grows  excellent  crops,  is  capable  of 
absorbing  1*3  per  cent  of  ammonia,  while  ordinary  soil  absorbs 
but  0*5  to  •!  per  cent 

The  great  beneficent  law  regulating  these  absorptions  appears 
to  admit  of  the  following  expression :  1ho9e  bodies  which  are  moat 
rare  and  precious  to  the  growing  plant  are  by  the  soil  converted  inio^ 
and  retained  ni,  a  condiUon  not  cf  absolute^  but  of  relative  insolu- 
biUty,  and  are  kept  available  to  the  plant  by  the  continual  circulation 
in  tiiue  soil  of  the  more  abundant  saline  matters. 

The  soil  (speaking  in  the  widest  sense)  is  then  not  only  the 
ultimate  exhaustkss  source  of  mineral  (fixed)  food,  to  vegeta- 
tion^ but  it  is  the  storehouse  and  conservatory  of  this  food,  pro- 
tecting its  own  resources  from  waste  and  from  too  rapid  use,  and 
converting  the  highly  soluble  matters  of  animal  exuviss  as  well 
as  of  artificial  refuse  (manures)  into  permanent  supplies. 

YaU  AiudTtkal  Laboratory,  May  16th,  1869. 


Abt.  X, — On  Fossil  Plants  collated  by  Dr.  John  Evans  at  Van- 
couver  Island  aand  at  Bellingham  Bay,  Washington  Territory. — In 
a  letter  from  L.  Lesqusbeux  to  J.  D.  Djlka,  dated  Columbus, 
Ohio,  May  12, 1859. 

Dear  /Sir, — Supposing  that  Prof.  Heer  who  is  now  enraged  in 
publishing  a  magnificent  Fossil  Flora  of  the  lertiary  of  Europe, 
would  be  much  interested  in  the  examination  of  the  plants  of 
Dr.  John  Evans'  survey,  of  which  a  short  description  is  pub- 
lished in  the  last  numl>er  of  your  Journal,  I  sent  him  a  sketch 
of  the  drawings  prepared  for  Dr.  Evans'  report  I  have  just 
received  an  answer  to  the  communication,  and  as  it  fixes  the 
value  of  my  species  and  gives  some  opinions  which  are  of  great 
interest  to  American  geolo^,  I  take  the  liberty  of  translating 
a  part  of  his  letter  and  sending  it  to  you  for  publication. 

rrof  Heer  says :  '^  I  have  hailed  with  the  greatest  delight  the 
news  which  you  ^ve  me  in  your  letter  of  21st  March.  They  are 
the  first  rays  of  light  penetratiuje  the  dark  night  which  until  now 
has  covered  the  tertiarv  fiora  of  America,  and  the  day  is  close  at 
band,  when  the  fog  which  still  darkens  the  wondenul  fiora  of 
those  times  will  be  uplifted,  and  the  New  World  open  to  us  its 
treasures.  They  will  prove  of  the  greatest  interest  for  the  natu- 
ral philosophy  of  the  earth,  and  give  us  most  important  infor- 
mation as  to  the  relation  of  climate  at  the  tertiary  epoch,  and  to 
the  secular  progression  or  distribution  of  temperature  over  the 
whole  earth.    But  it  is  also  of  the  greatest  importance  for  the 
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history  of  the  Anifericatt  flora,  tor  dfeaot^r  thtfoo^b  th^e  plrtl* 
of  the  tertiarjrthe  various  eiemetitd  of  whfefc  itiB"cotopoecd> 
the  time  will  stir^jr  oome  when  we  sbidl  be  at>qtiQif>tda  widi 
tfaetrne  charact6t8  of  the  diifei^&t*  floras  a&4  with^tbe  hidtcry  of 
their  formatioDf.'* 

*'  You  verj  correctly  remark  that  the  eXAtfrifiatiott  of  the 
tertiary  flora  of  Oregon  aod'V«Deouver  show&th*t' the  flora  is 
nearly  related  to  the  European  flbra.  of  the  saitte  epo«ch.  AistOQ^ 
your  species,  we  find  some  which  ate  coasiderfed  as  pwrtSealatly 
diaract^ristic  of  otrr  tertiary ;  viz.  the  species  oi  Gifmem&mum: 
Cinfmmomum  craasipes^  Lsqx;,  id  hardly  dtetift^ishable  frOiff 
C.  JRossmaesleri,  Heer.  It  is*  a  pity*  that  the  p^int  of  the  leaf  id 
wanting;  it  would  at  once  decide  th<e lAatterj  sbo^ng  w^hether 
the  nerves  ascend  to  the  point  or'  disappeaf  below  i%  as  iS'the 
case  in  CI  ianeeotomw/whitthig  also  very^similw:^— Cifnndmo?rttt»H 
Skeri%  Lsqx.,  is  not  so  certain  in  its  id^tfty:  Al  any  r*t^,  it 
wt^nld  bfetter  agree  with '  C.  poJymwjDAuwi  than  with  u.  R^iMif 
which  is  broader  j  ust  above*  its  middle.  Wha%  makes  lAe  doub*i 
ful  here,  is  that  the  fine  nervulds  emerge  at  an  aoMe"  afigle, 
while  in  Oinnamomum  they  have  a  somewhat  different  direction. 
Perhaps  your  drawing  in  this  is  not  quite  correct,  for  in  every 
other  respect,  the  leaf  as  far  as  it  is  preserved  would  well  agree 
with  our  C.  ^lynwrphitm.  As  to  Planeta^  I  perfecfiy  agree  ^ith 
yon,*  that  it  is  not  possible  t6  separate  it  from  P.  Un^m:  Scdix 
ishndica,  laqr.,  in  its'  form  and  general:  outline  resertbfes  onr 
Salix  macrophyUa.  But  if  the  nervation  is  Tightly  mitfked,  yOur 
leaf  cannot  belong  to  that  'species.  In  Salix  macrophyUa^  as  in 
the  willows  gener^ly,  we  have,  besides  the  perentwnt  secondary 
nerves  united  near  the  margins,  some  other  sh^dttfer  inl^rmedibt* 
•econd&i7^nerv«s,=  which  emerging  at 'an  obtoise'attg^  fi»om  the 
medial  nerve^  extend  to  the  nearest  secondary  nerve  either  above 
or  below  and  join  with  it.  In  /SWitrmacr^AyZfe  these  shorter 
secondary  nerves  are  very  close  together.  Biit  in  your  drttwin^ 
I  see  only  secondary  nerves  running  nearly  t6  the  matins,  and 
if  it  is  ccMtect  your  leaf  does  not  oelong  to  a  /Stfe.  The  name 
you  give' to  this  leaf  {SaUx  hlandicd^  is  peculiar.  Your  leaf  conM 
not  have  been  brought  from  Iceland?  I  received  fi*om' Ooptai^ 
hagen  a  very  interesting  collection  of 'the  tertiary  flora  of  ice- 
land,  and  among  the  leaves  there  are*  some  willows  which  can 
not  be  distinguished  from  our  Salix  macrophyUa.'  Your  maple* 
leaf  appears  to  be  somewhat  toothed'  bntjiie  margins.  If  it  is  so, 
it  would  not  belong  to  Acefr  tftlobatum.  However,  it;  is  not  Well 
enough  preserved' for  ascertaining  its  true  species.  The  place  of 
your  Sixliaburia  is  perfectly  right,  since-  a  SMid^tiriOj  S.  adkintifi^ 
/oto,  has  been  found  at  Slniga^ia,  which  place;  with  Sti*ad^ll«^fid 
Guarenne;  belongs  vnthout  ddubt  to  the  upper  strata  of  tEnirtgw 
and  consequently  to  the  upper  Miocene:  Your  leaf,  PM,  figsl^ 
Qttercus  Bemdin^  Lsqx^,  is  the  most- interesting' t^  y<»ltfl|)«»diM( 
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ufi  it  46910040  p9r^%  to.Agvee  with  Oreochtpfme  Hsm%  GaucL, 
th^t  .there  iis  4oftrcely  a  doubt  of  the  identity  of  the  two  spt- 
oi^  But  yoi^r  leaf  does  not:i^how  tbe.«mall  holes  or  de- 
prea^ioDS  Qs^dcjed  in  the  axils  of  both  the  inferior  seeondair 
Mives.  Youprohably  did  not ireraark  them.  I  beg  you  will 
again  e;mmi^  the.4Pecin»en,  and  I  feel  eonfident  that  you  will 
^d  tb^ren  a^^Haepre^on;  if  so^  the  identity  of  species  i  is 
poved-  The  f(«rm  and  nervation  of  the  kaves  are  truly  pecu* 
liar,  and  already  auffeie^t.  for  identification.  OrccdajAneMwriL 
Oaud*i  has  Wu. abundantly  found  in  the  upper .Miooene  and 
lower  Pliocene  of  Italy,  but  never  till  now  on  this  side  of  tiie 
Alpa.  It  much  ireseml^es  Ch^o(hphne  foeHns  of  the  Canary  isl- 
anas.  You  wiU  find.it,Sgured  in  the  pap^  of  our  friendiQaudiD, 
-whieh  Isepd  you.  A  second  Italia&leafis^probabl^  your  Qtmr^ 
cm  Qckudiniyxeqfi^':.  X  have  at  lea^ti^seen  one  verv  like  itinGau- 
din's  new  treatise,  whi<^  is  not  y^Tpublisbed,  and  I  have  not  the 
plates  on  ^h^nd  just  now.  I  .would  take  your  leaf,  PL  1,  fiff.  2, 
for  Ficm  muUinarvk  if  <  the  secondary  nerves  were. united  intbeir 
arched  points.  Thia  is  »Qt  marked  .in  vour  drawing.  (Tbeee 
secondly  nerves  ai^  somewhat  too  straight  .to  belongrUxQz/msM 

''^rom  tthese  few  i^eeiea,  we  can  already  see  a  near  relation 
bfttweep  the  j^merieau  iiertiary  fiona  andt>ttrs;  and  in  eeveial 
species,  this  i^latiou  ipaasee  toa  trueidwitity.  We  may  add^to 
your  species  (^^w^^riq^  ^mngmtisj  Br.,  and  Ta^t^drnTrudMum^ 
Sterpb.  Jn  tbeU.  S.  JRjcplaHn«  Bmed,,  during  ihe  yeais  1888- 
89-42,.under.the  command  of.^.SV?ilke8,.GeoL,  Atlas,  PI.  21,  bgr 
lNtQ#,  there  is^a  plate  with.figurea  of  leaves:fromiEraaer  river,  and 
among  them,  the  two  aboyenamed.speciea  areteasily  identified* 
Eig.  11  audilSmigr  beloPg^toift^nj^tG^ttt^  tat  probably 
the  -maigiu  of  the  kaf  ..is  ^not  nghtly  dfawn.  iFig.  12  is  Kke 
Hhamnve  ;Bplmwe9krlof^f9if^mgfiASmi^^  These  plaatst^re- 
foro  coufirm  our  opnolumcm." 

'^'Anottiier  imiJortaut  deducrtioo  luwy  be  drawn  Irom  your 
plants,  svifr  that  lin  the  AmieriQau  tertiary  :flora,  Iheve  are  soma 
j^iatic  types  which  ino  longer  [belong  tto  d^  Ameriean  oonti- 
i^nt^  pamely  Oinnamonkum  and  ^StUitburiii;  and  further  an  Afe* 
lantic  type,  the  Ov^odaphm^  There  is  still  an  (kwdapkm  in 
Am^^^;  but  the  fo^  ^speei^  is  related  to  O.fmt^M  of  the 
Qanai^  I^lauds.  A  third  coaQluaion  taken  alao  -firom  the  aaai« 
plaat.is  that  ifan*like  Palm  threes  were  ffiowingat:the  same  time 
ip  the  sameilatitude  with  /Sisyrucnaand  xoapot&um,  and  4hat  them- 
fpre  we  must  admit  of  a  warmer  qlimate  in  l^orth  Ametioa  at 
th^t.epoch.  Aud  now  &om  this  fact  that  a  floiraof  the  same 
cbimotef /occurred  al  the  tertiary  epoch  in  Korlfaem  Europe  tmd 
N<^  Amer^  it  follows  that  'bothjpiol?  :Pf  tha  sarth  iutdjt 
like  warmer  climate.  It  ia.a  iiaw  and^aiy  jmportatrtiwnfitmar 
tion  of  the  Atlantis  t  the  second  that  I  have  received  this^Bontib^ 
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The  first  was  ^ven  me  by  tbe  collection  of  tertiary  fossfl  plants 
fix)m  Iceland  in  which  I  found  a  Lmodendron  (leaves  and  fruit) 
very  like  L.  iuMpifera^  L.,  with  six  spjecies  of  Pines,  of  which  one 
much  resembles  Abies  alba.  With  this,  there  are  leaves  of  Akius^ 
Betula,  SaliXy  Aratucaria^  Acety  Sparganium^  Equisetum^  &c.,  and 
in  truth,  species  which  agree  perfectly  with  lliose  of  the  tertiary 
flora.  You  will  find  in  tne  general  part  of  my  Flora  of  the  Ter- 
tiary, where  I  give  a  general  survey  of  the  tertiary  flora  of 
Europe,  a  detailra  account  of  these  leaves  of  Iceland,  and  also  of 
some  other  parts  of  Europe  from  which  I  have  received  large 
collections." 

"  Your  views  of  the  gradation  of  the  flora  of  North  America 
agree  perfectly  with  what  we  find  in  Europe.  This  led  me  to 
believe  that  the  plants  of  Nebraska  belong  to  the  tertiary  and 
not  to  the  cretaceous  formation.  It  is  true  that  I  have  seen  only 
some  drawings  which  were  sent  to  me  bjr  Messrs.  Hayden  and 
Meek ;  but  they  are  all  tertiary  types.  T4e  supposed  Oredneria 
is  very  like  Popvlus  Leuce^  Ung.,  of  the  lower  Miocene,  and  the 
EiUnghausiana  seems  hardly  rightly  determined.  Besides  it  is  a 
genus  badly  founded,  and  which  has  as  yet  no  value.  All  the 
other  plants  mentioned  by  Dr.  Newberry  belong  to  genera  that 
are  represented  in  the  Tertiary  and  not  m  the  Cretaceous.  And 
it  is  very  improbable  that  in  America  the  cretaceous  flora  has 
had  the  characteristic  plants  of  the  tertiary ;  and  this  would  be 
the  case  if  these  plants  did  belong  to  the  Cretaceous."* 

To  this  most  interesting  letter  of  Prof.  Heer,  I  can  only  add  a 
few  words  of  explanation  about  his  remarks  on  my  species.  I 
owe  to  the  kindness  of  Dr.  John  Evans  the  privilege  of  still 
having  his  specimens  in  my  possession ;  I  was  therefore  enabled 
to  again  examine  the  only  specimen  of  the  leaf  which  accordins; 
to  Prof  Heer  is  referable  to  Oreodaphne  HeerU,  Gaud.  Though 
the  specimen  is  one  of  the  best  preserved  of  the  collection,  there 
is  no  trace  of  the  mentioned  pimples  or  depressions  at  the  axils 
of  the  basilar  secondary  nerves  as  markea  in  the  fi^re  of  M. 
Guudin's  memoir.  One  leaf  agrees  in  its  general  outline  and  by 
its  primarv  and  secondary  nervation  with  an  Oreodaphne.  But 
the  secondary  intermediate  nerves  are  large,  deeply  marked,  and 
perpendicular  to  the  primary  one ;  and  the  tertiary  nervules  are 
also  mostly  perpendicular  to  the  secondary  ones,  well  marked 
and  mostly  percurrent.  This  last  character  especially  would 
separate  our  leaf  firom  the  genus  Oreodaphne  and  put  it  rather 
with  the  oaks. — ^About  SaUx  Islandica  which  I  merred  with 

*  Pro£  Heer  had  not  Men,  when  he  wrote  thii,  the  paper  hj  Ifewra.  Meek  and 
Hayden  in  onr  last  volume  (p.  219),  in  which  it  ia  shown  that  the  beds  containhiff 
tbMe  leaves  oocor  beneath  ttuok  strata  characterised  bj  Baculites,  Ammonites  and 
other  fossils  of  the  Cretaceous.  Dr.  Newbeny  has  abo  identi6ed  similar  leares 
from  beneath  the  Cretaceous  of  New  Jersey  (collected  by  Prof.  Q.  H.  Cook),  and 
others  from  Hew  Mexico ;  so  that,  if  the  leares  are  tertiary  our  Cretaceous  is  abol- 
ishML-Soi. 
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doubt  to  SbHx  maarofhyOa^  H  is  not  pottible  to  stj  any  thing 
definite.  The  leaf  is  printed  on  coarse  Ishaly  sandstone  and  the 
secondary  nerves  are  scarcely  marked.  It  is  fh>m  the  general 
outline  of  the  leaf  and  its  denticulatioa,  that  I  had  to  tiuce  the 
characters.  The  name  Idandim  was  accidentally  given  as  in- 
dicating a  higk  latitude  for  a  qpeeies  of  willoir  with  such  large 
leaves.  It  is  truly  a  curious  ooincidenoe  that  Prof.  Heer  re- 
ceived fix>m  the  tertiary  of  Iceland  specimens  of  a  species  rela- 
ted to  or  perhaps  identical  with  ours.  (Xnnammnum  Bm% 
Lsqx.,  is  a  true  Oinnam<mium  in  every  character;  but  Qvmm 
muUinervti^  figured  PL  1,  fig.  2,  has  apparently  the  points  of  the 
nerves  arched  and  united,  and  is  truly  comparable  with  Ficm 
fnukmervis  and  p^haps  id^entical  with  it.  The  specimen  figured 
in  Prof.  Heet's  flora  is  veiy  poor,  and  our  own  is  badly  brokeUi 
and  ibe  points  of  the  nerves  are  scarcely  discernible. 


Art.  Xt.— Geographical  Notices.    No.  Vm. 

Results  of  the  bkcent  Explorations  in  Australia. — 
We  translate  from  Petermann's  Mittheilungen,  April,  the  follow- 
ing important  survey  of  the  results  obtained  in  the  recent  explo- 
rations of  Australia.  It  is  principally  based  on  official  and 
authentic  repeats  relating  to  the  following  expeditions : 

1.  Stephen  Hack's  J^searcbes  in  the  Gawler  Mts.,  and  at 
Lake  Gairdner,  1857. 

2^  Major  Warburton's  Journey  to  Lake  Gairdner,  June  and 
July,  1868. 

3,  B.  Herschel  Babbage's  expedition  to  the  region  between 
Lake  Gairdner  and  Lake  Torrens,  1858. 

4.  Stuart's,  Babbage's  and  Warburton's  explorations  north 
from  Lake  Campbell 

The  article  in  Petermann  is  accompanied  by  a  map  of  Aus- 
tralia between  183^  and  188°  long,  east  from  Greenwion,  and  be- 
tween 80°-30'  and  33°  S.  lat. 

In  order  to  obtain  a  clear  insight  into  the  adTanta£:es  which 
have  been  gained  by  the  numerous  exi>editions,  we  shall  sepa- 
rately consider  their  scientific  and  practical  results.  In  regard 
to  the  first  view,  the  question  arises  about  the  unknown  interior 
of  the  Continent.  Although  the  newly  explored  area  comprises 
only  four  degrees  of  longitude  and  as  many  of  latitude,  not  ex- 
tending vet  one  third  of  the  distance  between  Spencer's  Gulf  and 
the  Gull  of  Carpentaria,  there  is  new  reason  to  assume,  that 
the  interior  formation  and  condition  of  Australia  have  a  &r 
more  varied  character,  than  has  been  generally  supposed.  It  is 
shown,  that  there  is  no  uniform  desert  of  stone  and  sand,  but  a 
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succession  of  tracts  of  lands  useless  and  useful,  part  already  inhab- 
ited and  part  capable  of  being  so.  The  lake  district  west  of  the 
Torrens  Basin  is  in  itself  a  very  interesting  region  which  has 
given  rise  even  in  Australia  to  many  hypotheses  on  the  origin 
of  the  continent.  The  salty  ingredients  of  the  soil,  the  salt 
water  lakes,  and  the  sea-shore-like  plains  west  of  the  Torrens 
Basin  described  by  Stuart,  were  used  as  arguments  for  the  sup- 
position that  this  part  of  Australia  had  been  lifled  out  of  the 
sea  in  a  comparatively  recent  period  only ;  that  in  its  place  an 
arm  of  the  sea  formerly  existed,  which  perhaps  connected  Spen- 
cer's Gulf  with  the  Gulf  of  Carpentaria,  whereby  Australia  was 
divided  into  two  parts.  These  hypotheses,  though  pleasantly 
drawn  out,  must  however  be  considered  useless  and  hasty,  as  by 
a  close  scientific  physical  examination  they  ar^as  likely  soon  to 
be  refuted  as  confirmed.  Even  Babbage's  calculations  of  his 
barometrical  observations  are  still  wanting  and  with  them  the 
basis  nK)st  necessary  to  a  physical  examination  of  the  country. 
However,  in  relation  to  height,  we  may  assume  as  tolerably  cer- 
tain, that  from  Spencer's  Gulf  in  the  direction  fix)m  N.  to  N.W., 
plains  extend  into  the  interior  elevated  but  little  above  the  level 
of  the  sea  and  separated  from  each  other  by  plateaux.  The 
Torrens  Basin  with  its  lagoons  and  coast  plains  forms  one  of 
these  low  tracts,  a  second  one  is  represented  by  that  series  of 
lakes,  which  commences  with  Lake  Button  and  ends  on  the 
other  side  of  Lake  Younghusband  in  several  swamps  and 
sloughs ;  a  third  is  formed  by  the  great  sinkings  of  Lake  Gaird- 
ner  and  its  environs.  Maior  Warburton  believes  that  Lake 
Gairdner  is  situated  below  the  level  of  the  sea.  If  this  be  true, 
it  must  also  be  the  case  with  the  Great  Salt  Lake  and  the  other 
adjacent  lakes, — as  we  find  in  Babbage's  Eeports  no  intimation 
of  any  difference  in  their  height  Without  expressing  any  defi- 
nite opinion  we  will  only  mention,  that  Gregory,  in  his  previous 
expedition  from  Moreton  Bay  to  Adelaide,  crossed  the  Torrens 
Basin  and  found  by  barometrical  means  that  this  basin  was  situ- 
ated decidedly  above  the  level  of  the  sea.  But  the  Torrens 
Basin  has  there,  as  the  most  recent  travellers  in  Australia  affirm', 
its  greatest  depth.  Warburton 's  opinion  therefore  remains  for 
the  present  at  least  improbable. 

Tne  area  of  the  discovered  lakes  is  not  inconsiderable,  as  a 
comparison  with  the  Lake  of  Constance  shows  (Area  207  Eng. 
or  9*75  Germ.  sq.  m.).  By  a  calculation  based  on  sketches  of 
charts  we  find 

Lake  Oairdner  in  the  extent  given  on  the  chart 
Great  Salt  Lake,  .... 

Lake  Hart,  .... 
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Besides  the  plateaus,  which  extend  in  a  northerly  direction 
between  the  Torrens  Basin  and  that  row  of  lakes  situated  west, 
and  also  between  these  and  Lake  Gairdner,  elevated  perhaps 
only  a  few  hundred  feet  above  the  lakes  and  their  low  shores, 
we  find  frequently  series  of  heights  and  isolated  elevations. 
Wiih  the  exception  of  the  Gawler  Mountains,  3000  Engl,  feet 
high,  they  do  not  seem  to  be  of  any  consequence,  for  Stuart  as- 
serts in  his  description  of  Mount  Finke,  that  this  mountain, 
though  only  equal  to  Mount  Arden,  was  the  highest  he  had  seen 
in  his  travels. 

Concerning  the  other  physical  conditions  of  the  country,  its 
vegetation,  fauna,  etc.,  we  shall  speak  when  giving  a  more  de- 
tailed report  of  Stuart's  voyage  and  the  further  explorations  of 
Babbage  and  Warburton.  We  shall  only  add  in  this  connec- 
tion a  few  words  on  the  practical  results  of  the  surveys.  The 
best  impressions  are  undoubtedly  made  by  Hack's  descriptions 
of  the  u^awler  Mountains  and  the  region  bordering  them  on 
the  north  and  east.  There,  without  doubt^  extensive  tracts 
of  land  are  found  with  a  sufficient  quantity  of  fresh  water 
and  fertile  soil  well  adapted  to  stations  for  cattle  and  perhaps 
even  agricultural  purposes,  having  the  advantage  of  being  easily 
accessible  from  the  coast,  to  which  they  lie  near.  South  and 
west  we  find  those  fearful  deserts  which  Eyre  passed  through^ 
and  where  Stuart  and  Foster  suffered  from  hunger.  Farther  east 
in  the  direction  of  Jjake  Torrens,  the  absence  of  permanent  sweet 
water  springs  is  the  greatest  impediment  to  colonization,  for 
good  pastures  are  neither  wanting  in  the  low  lands  along  the 
lakes,  nor  even  on  the  plateaus,  though  we  find  them  here  in 
more  isolated  tracts.  The  number  of  springs^  however,  and 
fresh  water  basins  seems  to  increase  consioerably  the  nearer  you 
approach  the  interior,  as  Stuart's  and  Babbage's  accounts  plainly 
snow.  Even  Major  Warburton,  one  of  the  Australian  pessimists, 
conld  not  but  express  his  surprise  at  the  great  number  of  springs 
on  the  pastures  discovered  by  him  north  of  Stuart's  Creek, 
althotigh  he  sees  almost  everything  in  a  more  unfavorable  light 
than  the  rest,  and  thinks  a  permanent  settlement  between  Spen- 
cer's Gulf  and  Lake  Campbell  an  impossibility.  Several  thou- 
sand souare  miles  of  pasture  in  such  a  seclusion  and  separated 
by  girdles  of  shrubs  and  stony  plains  might  really  seem  to  be 
unworthy  of  notice,  if  the  peculiar  character  of  Australia  were 
not  to  be  taken  into  consideration.  With  an  increase  of  100,000 
souls  in  its  population,  with  its  rapid  development  in  raising  cat- 
tle, the  want  of  new  grass-land  iar  felt  more  severely  than  almost 
anywhere  else  upon  the  earth. 

We  shall  but  add  in  reference  to  this  subject,  that  a  week 
after  Stephen  Hack's  return  from  the  Gawler  Mountains  a  price 
was  offered  for  some  2000  miles  of  the  4500  English  sq.  miles 
of  the  new  discovered  pastures.    Several  cattle  owners  followed 


Digitized  by  VjOOQIC 


tS  Ckogr^kkal  Notices. 

BablMige'9  expedition  tlmost  upon  his  steps,  and  a  Mr.  Mao- 
doodd  was  about  to  make  Wirrawirrala  his  permanent  station. 
Swinden  and  Stuiurt  xeaerved  for  their  own  use  considerable 
tracts  of  land  in  those  iQffions  which  they  discovered.  A  pos- 
session of  fertile  and  useful  lands  is  considered  advantageous 
•vra  if  hard  of  aiocess,  as  on  the  west  side  of  the  Torrens  Biasin, 
where  a  communication  with  the  coast  requires  considerable  ex- 
ertion and  expense.  An  attempt  is  made  to  overcome  the  want 
of  spring  by  artesian  wells,  for  which,  according  to  Babbage, 
the  conditions  are  favorable.  Eaterprising  colonists  had  com- 
menced boring  already  last  year  at  different  places,  as  for  in- 
stance on  the  northern  £x)t  of  the  Baxter  Mountains. 

A  particular  account  of  Stuart's  bold  journey  of  discovery, 
illustrating  and  confirming  the  results  which  have  been  stated 
above,  is  contained  in  the  Berlin  Zsitachri/i  fur  aUgemeine  Erd- 
kunde  for  January,  1859. 

Rbpobt  of  thb  Supkbintkkdent  of  tse  (UNina)  States) 
Coast  Survey,  showing  ths  proqbbss  of  the  Survey  dur- 
wa  THE  YEAR  1857.  Wash.,  1858,  pp.  18  and  448,  4to,  with 
72  plates  and  charts. — This  valuable  volume,  although  bearing 
date  of  last  year,  has  been  distributed  only  within  a  few  months. 
In  the  brief  space  at  our  command  it  is  impossible  to  state  in 
anjr  detail  the  great  amount  and  variety  of  important  matter 
which  Prof  Bacne  has  in  this  report  so  clearly  and  ably  exhib- 
ited. The  report  shows  most  fully  that  the  Survey  is  conducted 
with  eminent  effici^icy,  and  that  the  highest  theoretical  science 
and  the  best  artistic  akHl  are  brought  to  bear  on  this  great  na- 
tional work.  The  astronomical,  magnetic,  and  tidal  observations 
so  extensively  carried  on  by  the  officers  of  the  survey,  are,  in 
addition  to  tli^ir  direct  importance,  of  great  value  to  the  general 
interests  of  science. 

The  i^pendix,  which  comprises  pages  121 — 445  of  the  vol- 
ume, is  nch  in  valuable  notices  and  napers.  Among  these  may 
be  specified  those  by  the  accomplisned  Superintendent,  on  the 
AOantic  Ooaat  Tidn,  and  on  the  Winds  of  the  Weetem  Coast  cf 
NorA  America^  the  memoir  by  Lieut  £.  B.  Hunt  on  an  Index  ^ 
Scimtific  Brferences^  and  the  Beport  by  Mr.  J.  G.  Kohl  on  the 
Wsaism  Chast  Annals  of  Maritime  Disoovery  wnd  Ikploraiion. 

Numerous  charts^  diagrams,  and  other  illustrations  accompany 
the  volume,  and  it  is  well  furnished  with  a  table  of  contents  and 
an  alphabetical  index,  which  are  so  essential  to  the  usefulness  of 
such  41  work. 

We  are  haopy  to  know  that  tiiese  Exports  are  distributed  with 
a  liberal  hand,  so  that  probably  every  person  in  the  country  who 
can  make  any  use  of  it^  can  easily  obtain  a  copy.  It  gives  us 
pleasure  to  see  also  tiiat  our  government  supports  the  Survey 
widi  such,  enlightened  liberality,  for  we  are  confident  that  tM 
outlay  yields  a  full  return  to  the  true  interests  of  the  nation. 
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■  Kohl's  Rbpobt  to  the  IT.  S.  Coast  Subvky  on  the  His- 
tory OF  MABrriMB  DISOOVBRY  ON  THE  PACIFIC  COAST  OF  THE 

IT.  States.— The  Beport  of  the  Superijfttendent  of  the  U.  S. 
CJoast  Survey  for  1867,  just  published,  not  only  contains  as 
usual  important  contributions  to  the  hydrography  and  topogra* 
phy  of  this  country,  but  many  discussions  of  general  interest. 

Having  previously  referred  to  Dr.  Kohl's  investigations  on 
the  coast  of  the  Atlantic  and  Gulf  of  Mexico,  we  here  call  at- 
tention to  an  outline  of  his  report  on  the  Pacific  coast,  which  is 
given  in  the  appendix  to  the  volume  above  referred  to.  His 
report  begins  with  a  general  survey  of  the  physical  features  of 
^e  western  coast  of  me  U.  States,  written  from  the  point  of 
view  of  the  navigator,  not  the  naturalist  To  this  succeeds  a 
history  of  discoveries  on  the  Pacific,  in  groups  corresponding 
with  the  periods  of  Cortez,  Drake,  and  Vancouver,  whose  mari- 
time enterprise  was  particularly  distinguished.  By  means  of 
notes,  flill  references  are  made  both  to  the  origins^  reports  of 
voyages  and  to  the  subsequent  discussions  of  them.  A  special 
hydrography  of  the  coast  has  also  been  prepared,  and  two  ap- 
pendixes are  added,  the  first  giving  reduced  cc^ies  of  maps  and 
charts,  ancient  and  modem,  the  second  a  historical  map  showing 
the  additions  to  our  knowledge  made  by  successive  explorers. 

We  are  confident  that  this  work  when  given  to  we  public 
will  be  received  with  great  interest  Its  plan  is  comprehensive 
and  its  importance  obvious. 

De.  M.  Wagner's  Visit  to  the  Cordilleras,  on  the  Gulf 
OP  San  Blas. — We  find  in  the  Zsitschrifi  fur  alh^meine  Erd- 
kunde  (Berlin^  Jan.  1869)  a  Beport  of  Dr.  Moritz  Wagner's  in 
respect  to  an  important  and  hitherto  unknown  part  of  the  Cor- 
dilleras. This  well-known  traveller  proposed  to  determine  the 
following  points.  1.  Do  the  Cordilleras,  between  the  Gulf  of 
San  Bias  and  the  valley  of  the  R  Chepo  consist  of  one  or  more 
chains?  2.  Is  there,  between  9""  1'  and  9""  20'  N.  lat  and  be- 
tween 80°  50^  and  8V  SO',  a  depression  in  the  mountain  chain 
fevorable  for  an  interoceanic  canal?  3.  Is  there  between  the 
sources  of  the  Chepo  and  the  rivers  falling  into  the  Atlantioi 
really  as  supposed  a  plateau,  and  how  high  Lb  the  same?  4. 
What  is  the  ecological  formation  of  the  Isthmus?  He  con- 
denses the  results  of  his  observations  in  the  following  words: 

1.  The  Cordilleras,  between  the  Gulf  of  San  Bks  and  the 
mouth  of  Rio  Bayano  (Chepo),  form  one  central  chain  passing 

.  from  east  to  west  through  the  Isthmus. 

2.  The  ave^pe  height  of  this  chain  is  920  to  1000  Paris  feci 
above  the  Pacific  Ocean  at  the  time  of  high  tide.  The  highest 
point  reached  by  Wagner  is  elevated  1141  feet.  Farther  north 
the  summits  ascend  higher,  1800  to  2000  feet  El  Generale  is 
estimated  not  to  exceed  2800  feet  in  height 
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3.  Another  lower  chain  of  mountains  extends  along  the  A^ 
iantic  coast;  behind  it  the  Galf  of  San  Bias  is  situated.  A 
valley  from  three  to  four  leagues  in  width  is  extended  between 
both  chains,  which  are  now  and  then  connected  by  transversal 
ridges.  £i  Grenerale  is  such  a  transversal  ridge;  it  stretches 
from  south  to  north  and  divides  at  the  north.  The  northern 
slope  of  the  Cordilleras  is  everywhere  steeper  than  the  southern. 
In  the  valley  many  fine  prairies  are  found,  being  separated  from 
one  another  by  low  hills. 

4.  The  valley  of  Mamoni  forms  a  considerable  depression  in 
the  Cordilleras,  and  cuts  them,  as  it  were,  through.  Our  camp 
In  the  centre  of  this  pass  was  only  298  feet  above  Chepo  and 
874  feet  above  the  level  of  the  Pacific  Ocean.  Up  to  this  point 
of  the  passage  the  river  has  from  its  source  a  fall  of  about  120 
feet.  As  to  the  Madrofio  nothing  reliable  could  be  elicited  from 
the  natives ;  it  is  however  very  probable  that  under  this  name 
that  river  is  meant,  which  on  Coaazzi's  chart  is  called  Rio  Man- 
dingo,  and  which  empties  into  the  Gulf  of  San  Blaa 

6.  Almost  all  the  mountain  crests  and  the  northern  slope  of 
the  Cordilleras  consist  of  granite,  which  is  also  found  in  the 
beds  of  the  rivers.  A  great  portion  of  the  top  is  covered  with 
a  kind  of  conglomerate,  either  of  a  vellow  or  red  color,  in  pro- 
portion as  the  oxyd  of  iron  preponderates.  Something  similar 
IS  seen  at  the  summit  of  Cerro  del  Ancon  near  Panama. 

It  is  very  interesting  to  see  how  at  the  springs  of  Rio  Chagres 
the  Cordilleras  suddenly  cease  to  form  a  continuous  chain,  split- 
ting, so  to  speak,  in  little  round  mountains,  especially  between 
Panama  and  Gatim.  Here  also  the  granite  aisappears,  being 
replaced  by  porphyry,  dolerite  or  trap. 

No  part  of  the  Cordilleras  between  the  Gulf  of  San  Bias  and 
the  Rio  Chepo  gives  any  indication  of  the  possibility  of  estab- 
lishing an  interoceanic  canal.  The  most  favorable  situation  for 
this  purpose  is  still,  in  Wagner's  opinion,  the  valley  of  the  rivers 
Obispo  and  Rio  Grande,  viz.  the  present  railroad  route. 

African  Explorations. — Petermann's  Mittheilungen,  for 
February  1859,  contains  brief  intelligence  in  respect  to  several 
of  the  African  expeditions.    We  make  the  following  extracts. 

Burton  and  Speke,  who  have  reached  the  inner  African  sea, 
report  that  there  is  not  one  sea  only,  but  four.  The  one  which 
they  have  visited  they  call  the  Ugidschi ;  the  others,  Tschiwa, 
Nytssa,  and  Ukerewa. 

A  letter  from  the  missionary  Rebmann  has  the  following  in- 
teresting remarks,  under  the  date  of  Sept  19,  1858.  "  A  new 
traveller.  Dr.  A.  Roscher,  has  arrived  here.  I  said  to  him  that 
I  hoped  he  would  first  visit  Kilimandjaro,  that  it  might  be  set- 
tled whether  I  had  taken  white  stone  for  snow,  or  not.  This 
matter  is  to  me  of  the  highest  interest  It  seems  to  me  that  if 
it  should  prove  stone  the  mountain  would  be  so  much  the  more 
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jemarkable.  The  peak  is  so  white  that  I  could  think  it  nothing 
but  enow,  and  I  was  not  a  little  surprised  to  hear  from  some* 
learned  men  in  Europe  that  it  was  thought  to  be  anything  else.'' 

Dr.  Baikie's  Niger  expedition  has  now  been  two  years  in  pro- 
gress without  attaining  any  noteworthy  results.  The  expedition 
lost  its  first  steamboat  on  the  rocks  not  &r  from  Babba.  Mean* 
while  all  the  world  had  learned  through  Dr.  Earth's  fifth  vol- 
ume, that  the  great  western  branch  of  the  Niger,  leading  to 
Timbuktoo,  offered  great  difficulties  to  navigation.  It  is  to  be 
regretted  that  the  other  branch,  the  Benue,  had  not  before  been 
chosen  for  exploration.  It  is  now  proposed  to  direct  attention 
to  it  Baron  Kraflft,  under  the  name  of  Hadi  Skander,  has  set 
out  to  visit  Timbuktoa  Extracts  firom  his  diary  are  promised 
in  Petermann. 

The  nautical  director  of  Dr.  Livingstone's  expedition,  Cap- 
tain Bedingfield,  has  unexpectedly  returned  to  England  on  ac- 
count of  a  disagreement  with  Dr.  Livingstone. 

A  journey  from  Natal  to  the  river  Limpopo  is  projected  hy 
two  of  the  missionaries.  The  lower  and  middle  parts  of  this 
stream,  which  is  probably  after  the  Zambesi,  the  most  important 
of  East  Africa,  are  as  yet  quite  unknown. 

Ondarza's  new  Map  of  Bolivia. — Under  the  authority  of 
the  government  of  Bolivia,  a  new  map  of  that  country  has  re- 
cently been  en^ved  and  printed  at  the  office  of  Messrs.  J.  H. 
Colton  &  Co.,  New  York. 

It  is  based  upon  the  explorations  and  surveys  of  CoL  Ondarza, 
Commandant  Mujia,  and  Major  Camacho^  the  former  of  whom 
has  been  engaged  in  the  work  for  seventeen  years,  and  has 
lately  been  supervising  in  oux  country  this  publication  of  hiB 
results. 

The  chart  (which  is  issued  in  four  sheets),  is  almost  exclu- 
sively limited  to  the  territory  of  Bolivia  itself,  but  the  surveys 
have  extended  toward  the  south  into  the  Argentine  confedera- 
tion. Marginal  maps  are  given  of  the  La  Plata  and  Amazon, 
from  the  respective  surveys  of  Page  and  Herndon,  and  plans  of 
the  cities  La  Paz  and  Sucre.  The  depth  and  rapidity  of  the 
principal  rivers  are  stated  at  numerous  points,  and  the  locfdities 
m  which  are  found  gold,  silver,  copper,  or  other  metals  are  also 
carefully  indicated. 

We  are  informed  that  in  the  course  of  the  surveys  the  eleva- 
tions of  more  than  three  thousand  points  have  been  barometri- 
cally determined,  many  of  them  by  repeated  observations.  One 
of  the  determinations  affijrds  the  means  of  a  comparison  be- 
tween an  instrumental  leveling  extending  between  18,000  and 
about  17,000  feet,  and  the  result  of  an  extended  series  of  baro- 
metric observations.  The  elevations  of  several  of  the  principal 
mountains  are  restored  by  these  observations  to  the  figures  orig- 
inally ascribed  to  them  but  very  much  reduced  by  Pentland  in 
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his  map.  This  is  the  case  with  Sorata  and  IIlimanL  Tb^  ete- 
vations  which  have  been  ascertained,  and  farther  scientific  ob- 
servations will  be  given  in  a  volume  soon  to  be  published  on 
the  geography,  statistics,  &c.  of  the  country. 

A  statistical  table  appended  to  the  map  gives  the  popnlatioil 
of  Bolivia  as  follows  tor  1868 : 

ProTinceB.  Ibbab. 

LaPai, 4'?M22 

Cochabamba, 319,892 

Potoei, 281,229 

Chuqunaea, 228,668 

Oruro, 110,931 

Santa  CauB, 158,164 

Tariia, 88,900 

Veni, 48,973 

Atacama, 6,273 

Sarage  tribes, 245,000 

Total,         .        •        .        .  1,987,352 

The  map  appears  to  have  been  executed  with  great  care  in  its 
details,  and  is  a  very  important  contribution  to  the  orography 
of  South  America.  D.  c,  G. 


Abt.  XTT. — Alexander  von  SumboldL 

Ale^akdsr  vok  Humboldt  died  at  Berlin  on  Friday  the 
irizth  of  May,  having  been  ill  with  a  severe  catarrh  accompanied 
by  fever  nnce  the  17th  of  April. 

ISdojfy  by  Pn^.  Agasbiz,  btfore  the  American  Academy  of  Arte 
and  Sciences^  delivered  on  (he  2^th  of  May. 

QenUemen : — ^I  have  been  requested  to  present  on  this  occasion 
Itome  remarks  upon  the  scientific  career  of  Humboldt.  So  few 
days  have  elapsed  since  the  sad  news  reached  our  shore,  that  I 
have  had  no  time  to  prepare  an  elaborate  account  of  that  won- 
derful career,  and  I  am  not  myself  in  a  condition  in  which  I 
could  have  done  it,  being  deprived  of  the  use  of  my  eyes,  so  that 
1  had  to  rely  upon  the  hand  of  a  friend  to  make  a  few  memo- 
randa on  a  slip  of  paper,  which  might  enable  me  to  present  my 
thoughts  in  a  somewhat  regular  order.  But  I  have,  since  the 
day  we  heard  of  his  death,  recalled  all  my  recollections  of  him ; 
and,  if  you  will  permit  me.  I  will  present  them  to  you  as  they 
are  now  vividly  in  my  mini 

HuMBOU)T— ALfiXANDEB  VON  HuMBOLDT,  as  he  always  called 
himself  though  he  was  christened  with  the  named  of  Frederick 
HsiKBiCH  Alexakdeb,— was  born  in  1769,  on  the  14th  of  Sep- 
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tember, — ^in  ihzi  memorable  year  which  gave  to  the  world  those 
philosophers,  warriors  and  statesmen  who  have  changed  the  fac« 
of  science  and  the  condition  of  affairs  in  our  century.  It  was  in 
that  year  that  Cuvier  also  and  Schiller  were  bom ;  and  among 
the  warriors  and  statesmen,  Napoleon,  the  Duke  of  Wellington 
and  Canning  are  children  of  1769,  and  it  is  certainly  a  year  of 
which  we  can  say  that  its  children  revolutionized  the  world. 

Of  the  -early  life  of  Humboldt  I  know  nothing,  and  I  find  no 
records  except  that  in  his  tenth  year  he  lost  bis  father,  who  had 
been  a  Major  in  the  army  during  the  seven  years'  war,  and  after- 
wards a  chamberlain  to  the  King  of  Prussia.  But  his  mother 
took  excellent  care  of  him,  and  watched  over  his  early  educa- 
tion. The  influence  she  had  upon  his  life  is  evident  from  the 
&ct  that  notwithstanding  his  yearning  for  the  sight  of  fi>reigii 
lands  be  did  not  begin  to  make  active  preparations  for  his  trav- 
els during  her  life  time.  In  the  winter  of  1787- 88  he  was  sent 
to  the  University  of  Frankfort  on  the  Oder,  to  study  finance. 
He  was  to  be  a  statesman ;  he  was  to  enter  hi^h  offices,  for  which 
there  was  a  fair  chance,  owing  to  his  noble  birth  and  the  patron- 
age he  could  expect  at  the  Court.  He  remained,  however,  but 
a  short  time  there. 

Not  finding  those  studies  to  his  taste,  after  a  semestre's  resi- 
dence in  the  U  niversity  we  find  him  again  at  Berlin,  and  there 
in  intimate  friendship  with  Willdenow,  then  Professor  of  Botany, 
and  who  at  that  time  possessed  ^e  greatest  herbarium  in  exist- 
ence. Botany  was  the  firgt  branch  of  natural  science  to  which 
Humboldt  paid  especial  attention.  The  next  year  he  went  to 
0(>ttingen, — being  then  a  youth  of  twenty  years ;  and  here  he 
studied  natural  history  with  Blumenbach ;  and  thus  had  an  op- 
portunity of  seeing  the  progress  zoology  was  making  in  antici- 
pation of  the  great  movement  by  which  Cuvier  plac^  zoology 
on  a  new  foundation.  For  it  is  an  unquestionable  fact  that  m 
first  presenting  a  classification  of  the  animal  kingdom  based  upon 
a  knowledge  ^  its  structure,  Blumenbach  in  a  measure  antici- 
pated Cuvier ;  though  it  is  only  by  an  exaggeration  of  what  Blu- 
menbadi  did  that  an  unfair  writer  of  later  times  has  attempted 
to  deprive  Cuvier  of  the  glory  of  having  accomplished  this  ob- 
ject upon  the  broadest  possible  basis.  From  Gottingen  he  visited 
the  Bhine,  for  the  purpose  of  studying  geology,  and  in  particu- 
lar the  basaltic  formations  of  the  Seven  Mountains.  At  May- 
ence  he  became  acquainted  with  George  Forster,  who  proposed 
to  accompany  him  on  a  journey  to  En^and.  You  may  imagine 
what  an  impression  the  conversation  of  that  active,  impetuous 
powerful  man  made  upon  the  youthful  Humboldt.  They  went 
to  Belgium  and  to  Holland,  and  thence  to  England,  where  Fors- 
ter introduced  him  to  Sir  Joseph  Banks.  Thus  the  companions 
of  Capt.  Cook  in  his  $rst  and  second  voyf^es  round  the  world, 
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who  already  venerable  in  years  and  eminent  as  promoters  of 
physical  science  notyet  established  in  the  popular  fevor,  were 
the  early  guides  of  Humboldt  in  his  aspirations  for  scientific  dis- 
tinction. Yet  Humboldt  had  a  worldly  career  to  accomplish. 
He  was  to  be  a  statesman,  and  this  reauired  that  he  should  go 
to  the  Academy  of  Commerce  at  Hamourg.  He  remained  there 
five  months,  but  he  could  endure  it  no  longer,  and  he  bcRged  so 
hard  that  his  mother  allowed  him  to  go  to  Freyberg  andstudy 
Geoloey  with  Werner,  with  a  view  of  obtaining  a  situation  in 
the  Administration  of  Mines.  See  what  combinations  of  circum- 
stances prepare  him  for  his  great  career,  as  no  other  young  man 
ever  was  prepared.  At  Freyberg  he  received  the  private  in- 
struction of  Werner,  the  founder  of  Modern  Gkol<^,  and  he 
had  as  his  fellow  student  no  less  a  man  than  Leopoldvon  Buch, 
then  a  youth,  to  whom,  at  a  later  period,  Humboldt  himself 
dedicated  one  of  his  works,  inscribing  it  "  to  the  greatest  geolo- 
gist," as  he  was  till  the  day  of  his  recent  death.  From  Frey- 
berg he  made  freauent  excursions  to  the  Hartz  and  Fitchtclge- 
berg  and  surrounaing  regions,  and  these  excursions  ended  in  the 

fublication  of  a  small  work  upon  the  Subterranean  Flora  of 
'reibere,  (Flora  Subterranea  Frioergensis),  in  which  he  described 
especially  those  Cryptogamous  plants,  or  singular  low  and  im- 
perfect formations  which  occur  in  the  deep  mines.  But  here 
ends  his  period  of  pupilage. 

In  1792  he  was  appointed  an  officer  of  the  mines  (Oberbergf- 
meister.)  He  went  to  Beyreuth  as  Director  of  the  operations  m 
those  mines  belonging  to  the  Frankish  Provinces  of  Prussia. 
Yet  he  was  always  wandering  in  every  direction,  seeking  for 
information  and  new  subjects  of  studv.  He  visited  Vienna,  and 
there  heard  of  the  discoveries  of  Galvani,  with  which  he  made 
himself  familiar ;  went  to  Italy  and  Switzerland,  where  he  be- 
came acquainted  with  the  then  celebrated  Professors  Jurine  and 
Pictet,  and  with  the  illustrious  Scarpa.  He  also  went  to  Jena^ 
formed  an  intimate  acquaintance  with  Schiller  and  Gt^the,  ana 
and  also  with  Loder,  with  whom  he  studied  anatomy.  From 
that  time  he  began  to  make  investigations  of  his  own,  and  these 
investigations  were  in  a  line  which  he  has  seldom  approached 
since,  being  experiments  in  physiology.  He  turned  nis  atten- 
tion to  the  newly  discovered  power  by  whidi  he  tested  the  ac- 
tivity of  organic  substances ;  and  it  is  nlain,  from  his  manner  of 
treating  the  subject,  that  he  leaned  to  tne  idea  that  the  chemical 
process  going  on  in  the  living  body  of  animals  furnished  a  clue 
to  the  phenomena  of  life,  if  it  was  not  life  itself  This  may  be 
inferred  from  the  title  of  the  book  published  in  1797— "(7icr  die 
gereizte  Muskel  und  Nerven^faser^  mit  Vermuthungen  iiber  den  chenu 
iachen  Process  des  Lebens^  in  Thieren  und  Fiianzen,^  In  these  ex- 
planations of  the  phenomena  we  have  the  souroes  of  the  first 
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impulses  in  a  direction  which  has  been  so  beneficial  in  advancing 
the  trae  explanation  of  the  secondary  phenomena  of  life ;  but 
which,  at  the  same  time,  in  its  exa^eration  as  it  prevails  now 
has  degenerated  into  the  materialism  <^  modem  mvestigators. 
In  that  period  of  all-embracing  activity,  he  began  to  study  As- 
tronomy. His  attention  was  called  to  it  by  Baron  von  Zach, 
who  was  a  prominent  astronomer,  and  at  that  time  was  actively 
engaged  upon  astronomical  investigations  in  Germany.  He 
showed  Humboldt  to  what  extent  astronomy  would  be  useful  for 
him,  in  his  travels,  in  determining  the  positions  of  places,  the 
altitude  of  mountains,  &c. 

So  prepared  Humboldt  now  broods  over  his  plans  of  foreign 
travel.  He  has  published  his  work  on  the  muscular  and  nerv- 
ous fibre  at  the  age  of  28.  He  has  lost  his  mother ;  and  bi» 
mind  is  now  inflamed  with  an  unsrovemable  passion  for  the  sight 
of  fcNreign  and  especially  tropic£u  lands.  He  goes  to  Paris  to 
make  preparation  by  securing  the  best  astronomical,  meteoro^ 
logical  and  surveying  instruments.  Evidently  he  does  not  carer 
where  he  shall  go,  for  on  a  proportion  of  Lord  Bristol  to  visit 
Egypt  he  agrees  to  it  The  war  prevents  the  execution  of  this 
plan,  and  he  enters  into  negotiations  to  accompany  the  projected 
expedition  of  Capt.  Baudin  to  Australia ;  but  when  Bonaparte, 
bent  on  the  conquest  of  Eg^pt^  started  with  a  scientific  expedi^ 
tion,  Humboldt  wishes  to  join  it.  He  expects  to  be  one  of  the 
scientific  party,  and  to  reach  E^pt  by  way  of  Barbary.  But 
all  these  plans  fitiling,  he  goes  to  Spain  with  the  view  of  explor- 
ing that  country,  and  finding  perhaps  some  means  of  joining  the 
French  expedition  in  Egypt  from  Spain.  While  in  Madrid  he 
is  00  well  received  at  the  Court — a  young  nobleman  so  well  in- 
structed has  access  everywhere — and  he  receives  such  encourage- 
ment from  persons  in  high  positions,  that  he  turns  his  thoughts 
to  an  exploration  of  the  Spanish  provinces  of  America.  He  re- 
ceives permission  not  only  to  visit  them,  but  instructions  are 
given  to  the  officers  of  the  colonies  to  receive  him  everywhere 
and  give  him  all  facilities,  to  permit  him  to  transport  his  instru- 
ments, to  make  astronomical  and  other  observations,  and  to  col-  • 
lect  whatever  he  chooses ;  and  all  that  only  in  consequence  of 
the  good  impression  he  has  nmde  when  he  appeared  there,  with 
no  other  recommendation  than  that  of  a  friend  who  happened 
to  be  at  that  time  Danish  Minister  to  the  Court  of  Madrid. 
With  these  facilities  offered  to  him^.  he  sails  in  June,  1799^  from 
Corunna^  whence  he  reaches  Teneriffe,  makes  short  explorations 
of  that  idand,  ascending  the  peak,  and  sailing  straightway  to 
America,  where  he  lands  in  Cumana,  in  the  nK)nth  of  July,  and 
employs  the  first  year  and  a  half  in  the  exploration  of  the  basin 
of  the  Orinoco  and  its  connection  with  the  Amazon.  This  was 
a  journey  of  itself  aud  compkted  a  work  of  scientific  import- 
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ftnce,  establishing  the  faidt  that  the  two  rivers  were  connected  by 
an  uninterrupted  course  of  water.  He  established  for  the  first 
time  the  fact  that  there  was  an  extensive  low  plain,  connected 
by  water,  which  circled  the  high  table  land  of  Guiana.  It  was 
an  important  discovery  in  physical  geography,  because  it  changed 
the  ideas  about  water  courses  and  about  the  distribution  of  nK>un* 
tains  and  plains  in  a  manner  which  has  had  the  most  extensive 
influence  upon  the  progress  of  physical  geo^phy.  It  may  well 
be  said  that  after  this  exploration  of  the  Orinoco,  physical  geog- 
raphy begins  to  appear  as  a  part  of  science.  From  Gumana  he 
makes  a  short  excursion  to  Havana,  and  hearing  there  of  the 
probable  arrival  of  Baudin  on  the  West  coast  of  America,  starts 
with  the  intention  of  crossing  at  Panama.  He  arrives  at  Car* 
thagena,  but  was  prevented  by  the  advance  of  the  season  from 
crossing  the  Isthmus,  and  changed  his  determination  from  want 
of  precise  information  respecting  Baudin's  expedition.  He  de- 
termines to  ascend  the  Magdalena  river  and  visit  Santa  F^  de 
BogSta,  where,  for  several  months,  he  explores  the  construction 
of  the  mountains,  and  collects  plants  and  animals ;  and,  in  con- 
nection with  his  friend,  Bonpland,  who  accompanied  him  from 
Paris,  he  makes  those  immense  botanical  collections,  which  were 
afterwards  published  by  Bonpland  himself,  and  by  Kunth  after 
Bonpland  had  determined  on  an  expedition  to  South  America. 
In  the  beginning  of  1802  he  reaches  Quito,  where,  during  four 
months,  he  turns  his  attention  to  every  thing  worth  investiga* 
ting,  ascends  the  Chimborazo,  to  a  height  to  which  no  human 
foot  had  reached,  anywhere ;  and,  having  completed  this  survey 
and  repeatedly  crossed  the  Andes,  he  descends  the  southern  slope 
of  the  continent  to  the  shore  of  the  Pacific  at  Truxillo,  and  fol- 
lowing the  arid  coast  of  Peru,  he  visits  finally  Lima.  I  will  paw 
lightly  over  all  the  details  of  his  journey,  for  they  are  only  inci- 
dents in  that  laborious  exploration  of  the  countrv  which  is  best 
appreciated  by  a  consideration  of  the  works  wnich  were  pub- 
lished in  consequence  of  the  immense  accumulati<Hi  of  materials 
githered  during  those  explorations.  From  Lima,  or  rather  from 
allao,  he  sails  in  1802  for  Guayaquil  and  Acapulco,  and  reaches 
Mexico  in  1808,  where  he  makes  as  extensive  explorations  as  he 
had  made  in  Venezuela  and  the  Andes,  and  after  a  stay  of  about 
a  year,  having  put  all  his  collections  and  manuscripts  in  order, 
revisits  Cuba  for  a  short  time,  comes  to  the  United  States,  makes 
a  hurried  excursion  to  Philadelphia  and  Washington,  where  he 
is  welcomed  by  Jefferson,  and  finally  returns  with  his  fiiithful 
companion  Bonpland  to  Prance,  accompanied  by  a  young  Span- 
ish nobleman,  Don  Carlo  de  Montu&r,  who  had  shared  his  trav- 
els since  his  visit  to  Quito. 

At  thirty-six  years  of  ace  Humboldt  is  again  in  Europe  with 
collectiona  made  in  foreign  lands,  su(^  as  had  never  been  Drought 
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tc^;ether  before.  Bat  here  we  meet  with  a  singular  circumstance. 
The  German  nobleman,  the  friend  of  the  Prussian  and  Spanish 
Courts,  chooses  Paris  for  his  residence^  and  remains  there  twenty- 
two  years  to  work  out  the  result  of  his  scientific  labor ;  for  since 
his  retnm,  with  the  exception  of  short  journeys  to  Italy,  Eng- 
land and  Germany,  sometimes  accompanying  the  King  of  Prus* 
sia,  sometimes  alone,  or  accompanied  by  scientific  friends,  he  is 
entirely  occupied  in  scientific  labors  and  studies.  So  passes  the 
time  to  the  year  1827,  and  no  doubt  he  was  induced  to  make  this 
choice  of  a  residence  by  the  extraordinary  concourse  of  distin- 

fuished  men  in  all  branches  of  science  with  whom  he  thought 
e  could  best  discuss  the  results  of  his  own  observationa  I 
shall  presently  have  something  to  say  about  the  works  he  com*- 
pleted  during  that  most  laboriouH  period  of  his  life.  I  will  only 
add  now,  that  in  1827  he  retumea  to  Berlin  permanently,  hav- 
ing be^i  urged  of  late  by  the  King  of  Prussia  again  and  again 
to  return  to  his  native  land»  And  there  he  delivered  a  series  of 
lectures  preparatory  to  the  publication  of  Cosmos ;  for  in  sub- 
stance, even  in  form  and  arrangement,  these  lectures,  c^  which 
the  papers  of  the  day  gave  short  accounts,  are  a  sort  of  prologue 
to  the  Cosmos,  and  a  preparation  for  its  publication. 

In  1829,  when  ho  was  60  vears  oi  i^  he  undertakes  another 
great  journey.  He  accepts  the  invitation  of  the  Emperor  Nicho- 
las to  visit  the  Ural  Mountains,  with  a  view  of  examining  the 
gold  mines  and  localities  where  platina  and  diamonds  had  been 
found,  to  determtlie  their  geological  relations.  He  accomplished 
Ae  journey  with  Ehrenberg  and  Gustavus  Boee,  who  published 
the  result  of  their  mineralogical  and  geological  survey  m  a  work 
of  which  Bose  is  the  sole  author;  while  Humboldt  published 
under  the  tide  of  A^tic  Fragments  of  Geology  and  Climatolo'^ 
gy,  his  observations  of  the  physical  and  geographical  features 
made  during  that  journey.  But  he  had  haraly  returned  to  Ber* 
lin,  wh^i  in  consequence  of  the  revolution  of  1880,  he  was  sent 
by  the  King  of  Prussia  as  extraordinary  ambassador  to  FraDce^ 
to  honor  the  elevation  of  Louis  Philippe  to  the  throne.  Hum* 
bokit  had  long  be^i  a  personal  friend  of  the  Orleans  £etmily,  and 
he  was  selected  as  amoassador  on  that  occasion  on  account  of 
these  personal  relations.  From  18S0  to  1848  he  lived  alternate- 
ly in  Berlin  and  in  Paris,  spending  nearly  half  the  time  in  Paris 
and  half  the  time  in  B^lm,  with  occasional  visits  to  England 
and  Denmark;  publishing  the  results  of  his  investigations  in 
Asia,  making  original  investigations  upon  various  things,  and 
especially  pressing  the  establiuiment  or  ^magnetic  observatories, 
and  connected  observations  all  orer  the  globe,  for  which  he  ob* 
lained  the  co-operation  of  the  Russian  government  and  that  of 
the  government  of  England;  and  at  that  time  those  observa- 
tories in  Australia  and  in  the  Bussian  Empire  to  the  borders  of 
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Ohina,  were  established  which  have  led  to  such  impcnrtant  results 
in  our  knowledge  of  terrestrial  maguetisai.  Since  1848  he  has 
lived  uninterruptedly  in  Berlin,  where  he  published  on  the 
anniversary  of  his  80th  year  a  new  edition  oi  those  charming 
first  flowers  of  his  pen,  his  Views  of  Nature,  the  first  edition  of 
which  was  published  in  Germany  in  1808.  This  third  edition 
appeared  with  a  series  of  new  and  remodeled  annotations  and 
explanations ;  and  that  book  in  which  he  first  presented  his 
views  of  nature,  in  which  he  drew  those  vivid  pictures  of  the 
physiognomy  of  plants  and  of  their  geographical  distribution,  is 
now  revivea  and  brought  to  the  present  aMe  of  science.  The 
"  Views  of  Nature"  is  a  work  which  Humboldt  has  always  cber* 
ished,  and  to  which  in  his  Cosmos  he  refers  more  frequently  than 
to  any  other  work.  It  is  no  doubt  because  there  he  had  ex- 
pressed his  deepest  thoughts,  his  most  impressive  views,  and 
even  foreshadowed  those  intimate  convictions  which  he  never 
expressed,  but  which  he  desired  to  record  in  such  a  manner  that 
those  that  can  read  between  the  line  might  find  them  there; 
and. certainly  there  we  find  them.  His  a^iration  has  been  to 
present  to  the  world  a  picture  of  the  physical  world  fix)m  which 
ne  would  exclude  everything  that  relates  to  the  turmoil  of 
human  society,  and  to  the  ambitions  of  individual  men. 

A  life  so  full,  so  rich,  is  worth  considering  in  every  respect^ 
and  it  is  really  instructive  to  see  with  what  devotion  he  pursues 
his  work.  As  long  as  he  is  a  student  he  is  really  a  student  and 
learns  faithfully,  and  learns  everything  he  can  reach.  And  he 
continues  so  for  twenty-three  years.  He  is  not  one  of  those  who 
is  impatient  to  show  that  he  has  something  in  him,  and  with  pre- 
mature impatience  utters  his  ideas,  so  that  thev  become  insuper- 
able barriers  to  his  independent  progress  in  later  life.  Slowly 
and  confident  of  his  sure  progress,  he  advances,  and  while  he 
learns  he  studies  also  independently  of  those  who  teach  him. 
He  makes  his  experiments  and  to  make  them  with  more  inde- 
pendence he  seeks  for  an  official  position.  Durins  five  years  he 
IS  a  business  man,  in  a  station  wnich  gives  him  leisure.  He  is 
Superintendent  of  the  Mines,  but  a  Superintendent  of  the  Mines 
who  can  do  much  as  he  pleases;  and  while  he  is  thus  officially 
engaged  journeying  and  superintending,  he  prepares  himself  m 
his  independent  researches.  And  yet  it  will  be  seen  he  is  thirty 
years  or  a^  before  he  enters  upon  his  American  travels,  those 
travels  which  will  be  said  to  have  been  the  greatest  undertaking 
ever  carried  to  a  successful  issue,  if  judged  by  the  results ;  they 
have  as  completely  changed  the  basis  of  physical  science  as  the 
revolution  which  took  place  in  France  about  the  same  time  has 
changed  the  social  condition  of  that  land.  Having  returned 
from  these  travels  to  Paris,  there  begins  in  his  life  a  period  of 
oonoentn^  critical  studies.    He  works  up  his  materials  then 
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with  an  ardor  and  devotion  which  is  untiring;  and  he  is  not 
anxious  to  appear  to  have  done  it  all  himself.  Oltmanns  is 
called  to  his  aid  to  revise  his  astronomical  observations,  and  his 
harometrical  measurements  bv  which  he  has  determined  the 
geographical  position  of  700  different  points  and  the  altitude  of 
more  tnan  460  of  them. 

The  large  collection  of  plants  which  Bonpland  had  be^un  to 
illustrate,  but  of  which  his  desire  of  seeing  toe  tropics  again  has 
prevented  the  completion  he  entrusts  to  Kunth.  He  has  also 
brought  home  animals  of  different  classes,  and  distributes  them 
among  the  most  eminent  zoologists  of  the  day.  To  Cuvier  he 
entrusts  the  invesdgation  of  that  remarkable  Batrachian,  the 
Aoeolotel, — the  mode  of  development  of  which  is  still  unknown^ 
but  which  remains  in  its  aduit  state  in  a  condition  similar  to 
tiiat  of  the  tadpole  of  the  frog  during  the  earlier  period  of  its 
Ufe.  Latreille  aescribes  the  insects,  and  Valenciennes  the  shells 
and  the  fishes ;  but  yet  to  show  that  he  might  have  done  the 
work  himself,  be  publishes  a  memoir  on  the  anatomical  structure 
of  the  organs  of  oreathing  in  the  animals  he  has  preserved,  and 
another  upon  the  tropicsd  monkeys  of  America,  and  another 
upon  the  electric  properties  o£  the  electric  eel.  But  he  was 
chiefly  occupied  with  mvestigations  in  physical  geography  and 
climatology.  The  first  work  upon  that  subject  is  a  dissertation 
on  the  geographical  distribution  of  plants,  published  in  1817* 
Many  botanists  and  travellers  bad  observea  that  in  different 
parts  of  the  world  there  are  plants  not  found  in  others,  and  that 
there  is  a  obtain  arrangement  in  that  distribution;  but  Hum- 
boldt was  the  first  to  see  that  this  distribution  is  connected  with 
the  temperature  of  the  air  as  well  as  with  the  altitudes  of  the 
sur£BK»  on  whi<^  they  grow,  and  he  systematized  his  researches 
into  a  general  exposition  of  the  laws  by  which  the  distribution 
of  plants  is  regulated.  Connected  with  this  subject  he  made 
those  extensive  investigations  into  the  mean  temperature  of  a 
large  number  of  places  on  the  surface  of  the  globe,  which  led  to 
the  drawing  of  those  isothermal  lines  so  important  in  their  influ- 
ence in  shaping  physical  geography  and  giving  accuracy  to  the 
mode  of  representing  natural  phenomena.  Before  Humboldt 
we  had  no  graphic  representation  of  complex  natural  phenom- 
ena which  made  them  easily  comprehensible,  even  to  minds  of 
moderate  cultivation.  He  has  done  that  in  a  way  which  has 
dreulated  information  more  extensively,  and  brought  it  to  the 
apprehension  more  clearly  than  it  could  have  been  done  by  any 
other  means. 

It  is  not  too  much  to  say,  that  this  mode  of  r^resenting  natu- 
ral phenomena  has  made  it  possible  to  introduce  in  our  most 
el^nentary  works,  the  broad  generalizations  derived  firom  the 
investigations  of  Humboldt  in  South  America;  and  that  every 
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child  in  out  schools  has  his  mind  fed  £rom  the  labors  di  Htim* 
boldt's  brain,  wherever  geography  is  no  longer  taught  in  the  old 
routine.     Haying  completed  his  American  labors,  Homboldt 
published  three  works  parUy  connected  with  his  investigatioDS 
m  America,  and  partly  with  his  further  studies  in  Borope  siocd 
his  return,  and  among  others,  a  book,  which  first  appeared  as  a 
pa{)er  in  the  "  Dictionnaire  des  Sciences  Naturelios,''  but  of 
wbidi  separate  copies  were  printed  under  the  title  of  ^^Essai  sur 
la  Constitution  des  Roches  dans  les  deux  Hemisphdres."    This 
work  has  been  noticed  to  the  extent  which  it  deserved  by  only 
one  geologist,  Elie  de  Beaumont    No  other  seems  to  have  seoi 
what  there  is  in  that  paper,  for  there  Humboldt  shows,  for  the 
first  time,  that  while  inorganic  nature  is  the  same  all  the  world 
over, — granite  is  granite,  and  basalt  is  basalt,  and  limestone  and 
sandstone,  limestone  and  sandstone  wherever  found^^^-there  is 
everywhere  a  difference  in  the  organized  world,  so  that  the  dis- 
tribution of  animals  and  plants  represents  the  most  diversified 
aspects  in  different  countries.    This  at  once  explains  to  us  why 
physical  sciences  may  make  such  rapid  progress  m  new  countries, 
while  botany  and  zoology  have  to  go  through  a  lon^  process  of 
preparation  before  they  can  become  popular  in  regions  but  re* 
eently  brought  under  the  benefidal  infloenoe  of  dvilizatioiw 
For  while  we  need  no  books  of  our  own  upon  astronomy,  diem* 
istr^,  physics  and  mineralogy,  we  have  to  grope  in  tne  dark 
while  studying  oar  planta  ana  animals  until  the  most  common 
ones  become  as  faminar  to  us  as  the  common  animals  of  the  fields 
in  the  old  countries.    The  distinction  which  exists  in  the  mate- 
rial basis  of  scientific  culture  in  different  parts  of  the  world  is 
first  made  evident  by  this  work*    By  two  happily  chosen  words 
Humboldt  has  presented  at  once  the  results  of  our  knowledge  in 
geology  at  the  time,  in  a  most  remarkable  manner.    He  speaks 
there  of  ^^independent  formations."    Who,  before  Humboldt, 
thought  there  were  successive  periods  in  the  history  of  our  globe 
which  were  independent  one  from  the  other?    There  was  in  the 
mind  of  geologists  only  a  former  and  a  present  world.    Those 
words  expressing  the  thought  and  expressing  it  in  reference  to 
the  thing  itself,  for  the  first  time  occur  in  Uiat  memoir;  thus 
putting  an  end  to  those  views  prevailing  in  geology,  according 
to  which  the  age  of  all  the  rocks  upon  the  earth  can  be  deter- 
mined by  the  mineralogical  character  of  the  rooks  appearing  at 
the  surface.    The  different  geological  levels  at  which  rocks  be- 
longing to  the  same  period  have  been  deposited,  but  which  have 
been  disturbed  by  subsequent  revolutions,  he  happily  designated 
as  "  geological  horizons." 

It  was  about  the  time  he  was  tracing  these  investigations  that 
he  made  his  attempt  to  determine  the  mean  altitude  of  the  con- 
linents  above  the  aea.    Thus  &r  geognpbeiB  and  geologists  had 
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considered  only  the  heights  of  roonntain  chains,  and  the  eleva- 
tion of  the  lower  lands,  while  it  was  Humboldt  who  first  made 
the  distinction  between  mountain  chains  and  table  lands.  But 
the  idea  of  estimating  the  average  elevation  of  continents  above 
the  sea  had  not  yet  been  entertained ;  and  it  was  again  Hum* 
boldt,  who,  from  the  data  that  he  could  command,  determined  it 
to  be  at  the  utmost  900  feetassumin^  all  irr^uliurities  to  be 
brought  to  a  uniform  level.  His  Asiatic  traveb  gave  him  addi* 
tiontd  data  to  consider  these  depressions  and  swellings  of  conti* 
nents,  when  discussing  the  phenomena  of  the  depressions  of  the 
Caspian  Sea,  which  he  does  in  a  most  complete  manner, 
liiere  is  a  ftillness  and  richness  of  expression  and  substantial 

Sowar  in  his  writing,  which  is  most  remarkable,  but  which  t&Ol* 
ers  his  style  somewhat  involved.  He  has  aimed  to  present  to 
others  what  nature  presented  to  him,^-combinations  interlocked 
in  such  a  complicated  way  as  hardly  to  be  distinguishable,  and 
his  writings  pi^esent  something  of  the  kind.  You  see  his  work^ 
page  after  page,  running  into  volumes  without  division  into  chap- 
ters or  heads  of  any  sort;  and  so  conspicuous  is  that  peculiarity  of 
style  in  his  composition,  that  I  well  remember  hearing  Arago  turn- 
inff  to  him,  while  speaking  of  composition,  and  saying,  **Hum- 
bcSdt,  you  don't  know  how  to  write  a  book — ^you  write  without 
end,  but  that  is  not  a  book ;  it  is  a  picture  without  frame."  Such 
an  expression  of  one  scientific  man  to  another,  without  giving 
cffeni^  could  only  come  from  a  man  so  intimately  associated  as. 
AngO  was  with  Humboldt  And  this  leads  me  to  a  few  addi* 
tion^  remarks  upon  his  character  and  social  relations.  Hum- 
boldt was  bom  near  the  Court  He  was  brought  up  in  conneo- 
tion  with  courtiers  and  men  in  high  positions  of  life.  He  was 
so  doubt  imbued  with  the  prejudices  of  his  caste.  He  was  a 
nobleman  of  high  descent  And  yet  the  friend  of  kings  was  a 
bosom  friend  of  Arago,  and  he  was  the  man  who  could,  after  his 
return  from  America,  refuse  the  highest  position  at  the  court  of 
Berlin,  that  of  the  secretaryship  of  public  instruction,  preferring 
to  live  in  a  modest  way  in  rans,  in  the  societj  of  all  those  illus- 
trious men  who  then  made  Paris  tiie  centre  of  intellectual  culture. 
It  was  there  where  he  became  one  of  that  Society  d' Ancueil,  com- 
posed of  all  the  great  men  of  the  day,  to  which  the  paper  on 
'^Isothermal  lines"  was  presented,  and  by  which  it  was  printed, 
as  all  papers  presented  to  it  were,  for  private  distribution.  But 
firom  nis  intimate  relations  eqf)ecially  to  the  court  of  Prussia, 
some  insinuations  have  been  made  as  to  the  character  of  Hum* 
boldt  They  are  as  unjust  as  they  are  severe  in  expression. 
He  was  never  a  flatterer  of  those  in  power.  He  has  shown  it 
by  taking  a  prominent  position,  in  1848,  at  the  head  of  those 
who  accompanied  the  victims  of  the  revolution  of  that  year  to 
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their  last  place  of  rest  But  while  he  expressed  bis  independ- 
ence in  such  a  manner,  he  had  the  kindliest  feelings  for  all  par- 
ties. He  could  not  offend,  even  by  an  expression,  those  with 
whom  he  has  been  associated  in  early  life ;  and  I  have  no  doubt 
that  it  is  to  that  kindliness  of  feeling  we  must  ascribe  his  some- 
what indiscriminate  patronage  of  aspirants  in  science,  as  well  as 
men  who  were  truly  devoted  to  its  highest  aims.  He  may  be  said 
to  have  been,  especially  in  his  latter  years,  the  friend  of  every 
cultivated  man,  wishing  to  lose  no  opportunity  to  do  all  the  good 
of  which  he  was  capable ;  for  he  had  a  degree  of  benevolence  and 
generosity  which  was  unbounded.  I  can  well  say  that  there  is 
not  a  man  engaged  in  scientific  investigation  in  Europe,  who  has 
not  received  at  bis  hands  marked  tokens  of  his  &vor,  and  who  is 
not  under  deep  obli^tions  to  him.  May  I  be  permited  to  tell  a 
circumstance  which  is  personal  to  me  in  that  respect,  and  which 
shows  what  he  was  capable  of  doing  while  he  was  forbiding  an 
opportunity  of  telling  it.  I  was  only  24  years  of  age  when  in 
Paris,  whither  I  had  gone  with  means  given  to  me  by  a  friend ; 
but  was  at  last  about  to  resign  my  studies  from  want  of  ability  to 
meet  my  expenses.  Professor  Mitscherlich  was  then  on  a  visit 
in  Paris,  and  I  had  seen  him  in  the  morning,  when  he  had  asked 
me  what  was  the  cause  of  my  depressed  feelings ;  I  told  him  that 
I  had  to  ^o  for  I  had  nothing  left.  The  next  morning  as  I  was 
seated  at  breakfast  in  front  of  the  yard  of  the  hotel  where  I  lived| 
I  saw  the  servant  of  Humboldt  approach.  He  handed  me  a  note, 
saying  there  was  no  answer  and  disappeared.  I  opened  the  note, 
and  I  see  it  now  before  me  as  distinctly  as  if  I  held  the  paper  in 
my  hand.    It  said : 

"  My  friend,  I  hear  that  you  intend  leaving  Paris  in  conse- 
quence of  some  embarrassment.  That  shall  not  be.  I  wish  you 
to  remain  here  as  long  as  the  object  for  which  you  came  is  not 
accomplished.  I  endose  you  a  check  for  £50.  It  is  a  loon 
which  you  may  repay  when  you  can." 

Some  years  afterwards  when  I  could  have  repaid  him  I  wrote, 
asking  for  the  privilege  of  remaining  forever  in  his  debt,  know- 
ing that  this  request  would  be  more  consonant  to  his  feelings 
than  the  recovery  of  the  money,  and  I  am  now  in  his  debt  What 
he  has  done  for  me,  I  know  he  has  done  for  many  others ;  in 
silence  and  unknown  to  the  world.  I  wish  I  could  go  on  to  state 
something  more  of  his  character,  his  convCTsational  powei-s,  &a, 
but  I  feel  that  I  am  not  in  a  condition  to  speak  of  them.  I  would 
only  say  that  his  habits  were  very  peculiar.  He  was  an  early 
riser,  and  yet  he  was  seen  at  late  hours  in  the  saloons  in  differ- 
ent parts  of  Paris.  From  the  year  1830  to  1848,  while  in  Paris, 
he  nad  been  charged  by  the  King  of  Prussia  to  send  reports 
upon  the  condition  of  things  there.  He  had  before  prepared 
for  the  King  of  Prussia  a  report  on  the  political  condition  of  the 
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Spanish  Colonies  in  America,  which  no  doubt  had  its  influence 
afterwards  upon  the  recognition  of  the  independence  of  those 
colonies.  The  importance  of  such  reports  to  the  government  of 
Prussia  may  be  inferred  from  a  perusal  of  his  political  and  statis- 
tical essays  upon  Mexico  and  Cuba.  It  is  a  circumstance  worth 
noticing  that  above  all  great  powers  Prussia  has  more  distin- 
guished, scientific  and  literary  men  among  her  diplomatists  than 
any  other  State.  And  so  was  Humboldt  actually  a  diplomatist 
in  Paris  though  he  was  placed  in  that  position,  not  from  choice, 
but  in  consequence  of  the  benevolence  of  the  King,  who  wanted 
to  ^ve  him  an  opportunity  of  being  in  Paris  as  often  and  as  long 
as  he  chose. 

But  from  that  time  there  were  two  men  in  him, — ^the  diplo- 
matist, living  in  the  Hotel  des  Princes,  and  the  naturalist  who 
roomed  in  the  Rue  de  la  Harpe,  in  a  modest  apartment  in  the 
second  story;  where  his  scientific  friends  had  access  to  him 
every  day  before  seven.  Afl;er  that  he  was  frequently  seen  work- 
ing m  the  library  of  the  Institute  until  the  time  when  the  Grand 
Seignenr  made  nis  appearance  at  the  court  or  in  the  saloons  of 
Paris, 

The  influence  he  has  exerted  upon  the  progress  of  science  is 
incalculable.  I  need  only  allude  to  the  fact  that  the  Cosmos, 
brining  every  branch  of  natural  science  down  to  the  compre- 
hension of  every  class  of  students  has  been  translated  into  the 
language  of  every  civilized  nation  of  the  world,  and  gone  through 
several  editions.  With  him  ends  a  great  period  in  the  history 
of  science,  a  period  to  which  Cuvier,  Laplace,  Arago,  Gay-Lus- 
sac,  Decandolle  and  Robert  Brown  belonged,  and  of  whom  only 
one  is  still  living, — the  venerable  Biot. 


Art.  XITT. — On  the  origin  of  Vibrio;  by  H.  Jakes  Clakk  of 
Cambridge,  Mass. 

(From  die  Prooeediogs  of  the  American  Academy,  Boston,  April  12, 1859.) 

A  FEW  months  ago  a  French  physiologist,  Pouchet,  revived  the 
long-exploded  doctrine  of  equivocal  or  spcmtaneous  generation, 
and  asserted  that  he  had  been  able  to  obtam  certain  living  beings 
from  substances  which  were  entirely  shut  off  from  the  outer 
world,  and  in  which,  after  having  undergone  certain  prepara- 
tions, there  could  not  possibly  be  any  germs  of  these  animals* 
A  discovery,  which  I  made  on  the  20th  of  March,  may  not  be 
nninterestiug,  as  it  has  more  or  less  relations  in  its  nature  to  the 
theory  so  earnestly  advocated  by  Pouchet.  There  are  certain 
well  known  bodies  described  as  animals  by  Ehrenberg,  under 
the  name  of  Vibrio ;  their  peculiarity  consists  in  that  they  are 
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oompooed  of  a  single  tow  of  globular  bodies,  resembling  a  striiiff 
of  beads,  more  or  less  curved,  and  more  in  a  spiral  path  wita 
great  velocity,  even  faster  than  the  eye  can  k)11ow  in  many 
cases.  They  exhibit,  bv  their  activity,  more  plausible  signs  of 
aniraality  than  any  of  the  Desmidesa  or  Diatomace»,  ana  fuUv 
as  convincing  indications  of  life  as  the  spores  of  Aim,  to  which 
thev  were  first  referred  bv  the  late  lamented  Dr.  W .  I.  Bnmet| 
ana  after  him  by  Rudolph  Wagner  and  Leuckart  They  have 
always  been  spolcen  of  as  developing  around  decaying  animal 
and  vegetable  matter.  I  was  very  much  surprised  to  discover 
tlie  manner  in  which  they  orginate  from  such  substances.  I  was 
studying  the  decomposing  muscle  of  a  Sagitta,  a  little  crustacean. 
as  I  consider  it^ — wnich,  in  passing,  I  would  observe  was  found 
by  me  a  year  ago  last  Marcn,  for  the  first  time  in  this  country, 
at  Lynn  Harbor, — when  I  noticed  large  numbers  of  Vibrio  dart- 
ing hither  and  thither,  but  most  frequently  swarming  about  the 
muscular  fibres.  I  was  struck  with  the  similarity  of  these  bead- 
like strings  to  the  fibrillse  of  the  musde,  and  upon  close  com- 
parison I  foimd  that  the  former  were  exactly  of  the  same  size, 
and  had  the  same  optical  properties  as  the  latter.  Some  of  these 
appeared  to  be  attached  to  the  ends  of  the  flat,  ribbon-like 
fiores,  and  others  at  times  loosened  themselves  and  swam  away. 
I  was  immediately  impressed  with  the  daring  thought,  that  diese 
Vibrios  were  the  fibnllse  set  loose  from  the  fibres;  but  as  this 
was  a  thing  unheard  o^  and  so  startling,  I  for  the  time  persuaded 
myself  that  they  must  have  been  accidentally  attacfaea  and  sub- 
sequently loosened.  However,  I  continued  my  observation  until 
I  found  some  fibres  in  which  the  fibrill»  were  in  all  stages  of 
decomposition.  At  one  end  of  the  fibre  the  ultimate  cellules  of 
the  fibrillsB  were  so  closely  united,  that  only  the  longitudinal 
and  transverse  striae  were  visible;  further  along,  the  cellules 
were  singly  visible,  and  still  ftirther  they  had  assumed  a  globu- 
lar shape;  next»  the  transverse  rows  were  loosened  fix>m  eadi 
other  excepting  at  one  end ;  and  finally,  those  at  the  extreme  of 
the  fibre  were  agitated  and  waved  to  and  fro  as  if  to  get  loose, 
which  they  did  from  time  to  time,  and,  assuming  a  curved  form, 
revolved  each  upon  its  axis  and  swam  away  with  amairing  ve- 
locity. There  was  no  doubting,  after  this,  the  identity  of  the 
Vibrios  and  the  muscular  fibrillsB ;  but  I  thought  such  a  Strang 
phenomenon  ought  to  have  a  second  witness  to  vouch  for  it, 
and  therefore  went  for  the  best  that  could  be  wished  for,  Profes- 
sor Agassiz.  I  simply  placed  the  preparations  before  him,  and, 
without  giving  him  the  least  hint  of  the  origin  of  the  muscle,  I 
was  pleaMd  to  have  him  rediscover  what  I  had  seen  but  fifteen 
minutes  before. 

The  number  of  ultimate  cellules  in  a  moving  string  varied 
fiom  two  to  fifty ;  the  greatest  number  of  strings  were  composed 
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of  only  three  or  four,  often  six  to  eight,  and  rarely  as  high  as 
fifty.  Very  rareljr  the  fibres  split  longitudinally,  and  in  snch 
instances  the  fibrillad  were  most  frequently  long,  and  moved 
about  with  undulations  rather  than  a  wriggling  motion.  A  sin- 
gle  ultimate  cellule,  when  set  loose,  danced  about  in  a  2sigzag 
manner;  but  whenever  two  were  combined,  the  motion  had  a 
definite  direction,  which  corresponded  to  the  longer  diameter  of 
tiie  duplicate  combination ;  and  if  only  three  wei^B  combined, 
the  spiral  motion  was  the  result  of  their  united  action.  What 
it  is  that  causes  these  cellules  to  move  I  do  not  profess  to  know, 
but  certainly  it  is  not  because  they  possess  life  as  independent 
beings.  This  much  is  settled,  however,  that  we  may  have  pre- 
sent^ to  us  all  the  phenomena  of  life,  as  exhibited  by  the  ac- 
tivity of  the  lowest  forms  of  animals  and  plants,  by  the  ultimate 
cellules  of  the  decomposed  and  fetid  striated  muscle  of  a 
Sa^itta.  I  do  not  pretend  to  sajp*  that  everything  that  oomes 
under  the  name  of  Vibrio  or  Spirillum  is  a  decomposed  muscle 
or  other  tissue,  although  I  believe  such  will  turn  out  to  be  the 
iact;  but  this  much  I  will  vouch  for,  and  will  call  on  Professor 
Agaasiz  to  witness,  that  what  would  be  declared,  by  competent 
authority,  to  be  a  living  being,  and  accounted  a  certain  species 
of  Vibrio,  is  nothing  but  absolutely  dead  muscle. 


Abt.  XIV.'-^Bioffrtxphioal  Sbeidi  of  Proftsior  Deniaon  Obruted; 
by  Eev.  0.  S.  Lyman. 

It  is  with  deep  sadness  that  we  record  the  death  of  Professor 
Dbnison  Olmsted,  for  thirty-four  years  the  honored  incumbent 
of  the  chair  of  Natural  Philosophy  and  Astronomy  in  Yale 
CJoUege.  He  died  at  his  residence  in  New  Haven,  after  a  few 
weeks  illness,  on  the  18th  of  May,  1859,  in  the  sixty-eighth  year 
of  his  age. 

Besides  this  brief  record,  it  is  fitting  that  this  Journal,  to 
which  Professor  Ohnsted  has  been  a  contribut(»r  from ''its  com- 
mencement, diould  {Hreserve,  as  a  ftarther  tribute  to  his  memory, 
such  a  sketch  as  our  limits  will  permit  of  his  career  as  a  man 
of  scienoe.  For  a  full  analysis  of  his  life  and  character  in  the 
several  relations,  public  and  private,  which  he  was  called  to  fill, 
we  neither  have  room,  nor  is  this  the  appropriate  place.  And 
such  a  presentation,  we  are  happy  to  add,  is  rendered  the  more 
unnecessary  by  the  very  complete  and  admirable  commemora- 
tive Address  of  Pies.  Woolsey,*  in  which  is  given  a  just  and 
discriminaling  estimate  not  only  of  Pro£  Olmsted's  scientific 

•  Kfw  SDflaader  for  Augott,  1869. 
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labors,  bat,  more  fully,  of  his  successful  career  as  an  instructor, 
and  of  his  well-balanced  and  exeraplarj  character  as  a  man  and 
a  christian  in  all  the  relations  of  life.  It  will  be  our  purpose, 
therefore,  in  this  sketch,  to  contemplate  Prof.  Olmsted,  chiefly, 
as  a  teacher  and  cultivater  of  science. 

He  was  bom  in  East  Hartford  on  the  18th  of  June,  1791, — 
the  fourth  child  of  Nathaniel  Olmsted,  a  respectable  farmer,  who 
was  a  descendant  of  James  Olmsted,  one  of  the  first  settlers  of 
the  colony  of  Connecticut.  His  mother,  a  daughter  of  Denison 
Kingsbury  of  Andover,  Ct,  was  a  woman  of  most  exemplary 
christian  character,  and  to  her  (his  father  having  died  when  he 
was  about  a  year  old)  he  was  indebted  for  that  excellent  religious 
training,  the  fruits  of  which  were  exhibited  in  all  his  subsequent 
life,  and  for  which  she  found  herself  rewarded,  even  to  extreme 
old  age,  by  a  depth  of  affection  and  veneration  on  his  part  such 
as  few  mothers  can  inspire. 

In  Farmington,  to  which  town  his  mother  removed,  on  her 
second  marriage,  when  he  was  about  nine  years  old,  he  attended 
a  district  school  for  several  winters,  having  his  home  for  that 
purpose  in  the  femilj^  of  Gov.  Treadwell.  This  excellent  man, 
oeooming  interested  in  the  boy  for  his  amiability,  intelligence, 
and  other  promising  traits,  took  pains  to  instruct  him  privately 
during  the  long  evenings,  especially  in  arithmetic,  wnich  was 
not  then  taught  in  the  common  schools ;  and  so  befriended  him, 
in  this  and  other  ways,  that  in  after  life  Prof  Olmsted  ever  cher- 
ished  his  memory  with  the  deepest  affection  and  gratitude,  and 
at  a  later  period,  embodied  his  estimate  of  his  benefactor  in  an 
elaborate  memoir,  published  in  the  American  Quarterly  Reg- 
ister for  1848. 

At  the  age  of  sixteen,  when  he  had  been  for  some  time  em- 
ployed in  a  country  store,  in  which  a  son  of  Gbv.  Treadwell 
was  one  of  the  partners,  he  made  up  his  mind  to  obtain  a  liberal 
education;  and  after  pursuing  his  preparatory  studies,  first  al 
an  excellent  school  kept  by  James  Morris  at  Litchfield  South 
Farms,  and  afterwards  under  Bev.  Noah  Porter,  pastor  at  that 
time,  as  now,  of  the  church  in  Farmington,  he  entered  Yale 
College  in  1809,  when  Dr.  Dwight,  to  whom  he  afterwards  be- 
came strongly  attached,  and  who  exerted  a  very  decided  influ- 
ence  on  his  character,  was  in  the  zenith  of  his  reputation  and 
power.  Young  Olmsted  was  a  diligent  and  sueoessftil  scholar, 
and  at  his  graduation  in  1818,  took  the  rank  of  an  orator  in  a 
class  of  seventy,  when  only  ten  received  that  honor. 

On  leaving  college,  Mr.  Olmsted  became  a  teacher  in  New- 
London,  taking  charge  of  the  "  Union  School,"  so  called, — a 
private  institution  for  boys.  In  1816  he  was  appointed  to  a  tu- 
torship in  Yale  College,  and  while  filling  this  office,  commenced 
the  study  of  theology  in  a  class  instructed  by  Dr.  Dwight,  with 
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a  view  to  entering  the  ministry.  In  about  a  year,  however,  his 
revered  instmctor  was  removed  by  death,  and  Mr.  Olmsted 
evinced  his  affection  for  his  memory  by  an  appreciative  memoir, 
which  was  published  in  the  Port  Folio  for  November,  1817. 
Meanwhile  his  experience  and  observation  as  a  teacher,  not  only 
in  college  and  in  New  London,  but  in  Farmington  also,  where, 
at  the  age  of  seventeeu,  he  taught  a  district  school,  appear  to 
have  awakened  in  his  mind  a  deep  interest  in  the  subject  of 
education,  and  a  desire  to  make  some  effort  for  the  improvement 
of  the  schools  of  his  native  state.  In  an  oration  **  on  the  state 
of  education  in  Connecticut,"  which  he  delivered  in  1816  on 
taking  his  Master's  degree,  he  sketched  the  outlines  of  a  plan^ 
origiiml  with  himself,  of  what  he  termed  a  '*  seminary  for  senoc4^ 
masters,"  to  be  supported  by  the  State ; — ^an  idea  since  so  hap- 
pily realized  in  our  Normal  Schools. 

But  his  aims  in  this  direction  w^re  terminated,  as  well  as  his 
theological  studies,  by  his  appointment  in  1817  to  the  chair  of 
Chemistry  in  the  University  of  North  Carolina,  upon  thedudes 
of  which  he  entered  after  a  year  spent  at  New  Haven  in  special 
preparation  under  the  private  instruction  of  Prof.  Silliman.  At 
Chapel  Hill  he  not  only  discharged  successfully  the  duties  of  his 
proiessorship,  (which,  besides  chemistry,  then  included,  as  in 
most  other  colleges,  mineralogy  and  geologv,)  but^  during  his 
residence  there,  ne  was  also  employe  by  me  State  to  make  a 
survey  of  its  geology  and  mineral  resources; — a  circumstance 
the  more  worthy  of  notice,  as  this  was  the  first  enterprise  of  the 
sort  accomplished  under  the  auspices  and  at  the  expense  of  any 
of  the  States.  The  project  was  first  laid  by  Prof.  Olmsted,  in 
1821,  before  the  Boara  of  Internal  Improvements,  with  the  otkt 
to  perform  the  entire  work  himself,  gratuitously,  and  the  modest 
suggestion  of  an  appropriation  by  the  Board  oi  "  one  hundred 
dollars,  to  be  afterwards  renewed  or  not  at  the  pleasure  of  the 
Board,"  to  defray  his  necessary  exnenses  in  traveling.  This 
proposition,  however,  the  Board  declined,  and  the  survey  was 
afterwards  made  under  the  direction  of  the  State  Board  of  Ag- 
riculture. To  this  Board  Prof.  Olmsted  addressed  his  Eeport, 
which  was  published  in  two  parts,  in  1824  and  1825,  filling  in 
all  about  140  pages  octavo ;  so  unpretending  was  the  prototype 
of  the  numerous  and  ponderous  volumes  of  scientific  research 
which  have  since  been  published  by  so  many  of  the  States.  This 
survey,  regarded  especially  as  the  gratuitous  vacation-work  of  a 
single  individual,  and  in  view  of  the  state  of  geological  science 
in  this  country  at  the  time,  must  certainly  be  looked  upon  as 
creditable  in  the  highest  degree  both  to  the  enterprise  and  the 
scientific  ability  of  its  projector;  and  it  has  undoubtedljr  been 
of  ^at  benefit,  not  ovljr  to  the  State  which  authorized  it,  but 
to  me  country  and  to  science  generally,  by  the  stimulus  which 
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it  afforded  to  similar  enterprises  in  other  States.  Prof.  Ohnslecl 
gave  the  first  geological  description  of  the  Deq>  Biver  Coal 
Field,  and  of  the  Bed  Sandstone  accompanying;  and  referred 
the  strata  correctly  to  the  same  age  with  that  of  the  Bichmond 
coal  beds  and  the  Connecticut  Biver  Sandstone. 

While  at  Chapel  Hill,  Pro£  Olmsted  also  be^|an  researches  to 
•determine  the  practicability  of  obtaining  illummating  gas  from 
cotton-seed — ^a  waste  material  so  abundant  in  cotton-growing 
districts  as  to  be  an  important  product  of  agriculture  if  capable 
of  being  put  to  any  valuable  use. 

These  researches,  however,  were  broken  o£^  as  well  as  his  fur- 
ther cultivation  of  chemistry  and  geology,  by  his  call,  in  1825, 
to  the  professorship  of  Mathematics  and  Natural  Philosophy  in 
Yale  Colle^,  left  vacant  by  the  death  of  Pro£  Matthew  B.  But- 
ton, who  himself,  only  three  years  befi»^  had  succeeded  the  la- 
mented Fisher,  Prof.  Olmsted's  classmate  and  intimate  friend, 
whose  brief  but  brilliant  mathematical  career  was  so  sadly  ter- 
minated by  shipwreck  in  1822,  when  on  his  way  to  Europe  for 
the  purpose  of  study. 

Prof.  Olmsted  came  to  this  new  chair,  it  will  be  noticed,  after 
he  had  spent  some  of  his  best  years  in  one  requiring  attainments 
and  mental  culture  of  a  widely  different  cast  But  though  lack- 
ing somewhat,  as  he  was  himself  aware,  in  that  special  prepara- 
tion which  a  devotion  of  those  years  to  the  higher  mathematicB 
and  the  more  abstruse  investigation  of  {)hysics  might  have  given 
him,  he  nevertheless  applied  himself  with  such  ^al  to  his  new 
duties  as  to  overcome  in  great  measure  the  difi^ulties  he  enooun* 
iered,  and  approve  himself  a  successful  instructor  in  the  bnmches 
committed  to  his  care.  The  department  of  mathematics,  however, 
in  accordance  with  his  own  wishes,  was  in  1885  made  a  separate 
chair,  and  assigned  to  the  able  and  promising,  but  short-lived 
Pro!  Anthony  I>.  Stanley,  while  Prof.  Olmstra  retained  his  &- 
Torite  branches  of  natural  philosophy  and  astronomy.  In  these 
he  continued  to  give  instruction  down  to  his  last  illness,  a  period 
in  all  of  thirty-four  years. 

When  he  came  to  New  Haven  he  discovered  a  sad  want  of 
suitable  text-books  in  his  department  Enfield's  Philosophy, 
whidi  had  held  its  place  in  our  coU^^  for  many  years,  was  full 
of  inaccuracies  and  fiur  behind  the  existing  state  of  science.  And 
the  series  of  text-books  then  recently  prepared  bv  Prof.  Farrar 
of  Cambridge,  chiefly  translations  fix>m  French  authors,  were,  be- 
sides other  objections,  both  too  extensive  and  too  difficult  for 
the  majority  of  American  students  at  that  period.  This  recog- 
nised want  FtoL  Olmsted  successfully  met  by  the  preparation  of 
his  lar^  work  on  Natural  Philosophy,  which  was  first  pub- 
lished m  1881,  in  two  volumes  octavo.  This  work,  thougn  in 
parts  pn^enedly  a  compilation  or  abridgment,  as  in  mechanics. 


Digitized  by  VjOOQ IC 


Biographical  Sketch  of  Prof.  Obmted.  1 18 

from  the  treatise  of  Bridge,  and  though  excluding  the  higher 
mathematics,  which  were  not  then  taught  in  our  coUeges,  is  jet 
characterized  by  so  many  excellencies  of  form  and  arrangement^ 
and  on  the  whole  is  so  well  adapted  to  the  wants  of  the  great 
majority  of  students,  that  it  has  from  the  first  been  received 
with  £Eivor  by  the  public,  and  having  passed  through  many  edi* 
tions,  continues  to  oe  very  extensively  icsed  in  the  colleges  of  the 
United  States.  If  the  rapid  progress  of  research  and  discovery 
since  its  first  publication  has  rendered  some  changes  necessary 
to  adapt  it  to  tne  present  state  of  science  and  to  the  higher  stand- 
ard of  education  in  our  colleges,  a  new  and  thorough  revision  of 
the  whole  work,  which  its  author  was  about  to  enter  upon  at  the 
time  of  his  death  in  connection  with  Pro£  Snell  of  Amherst  and 
Prof  Newton  of  Yale  Collie,  and  which,  it  is  understood,  these 
gentlemen  are  now  carrying  forward,  will  be  likely  to  render  it  aa 
acceptable  hereafter  as  it  proved  to  be  when  originally  published. 

An  abridgment  of  this  work,  called  the  "  School  rhilosophy," 
was  published  in  1832,  for  the  use  of  high  schools  and  acade- 
mies, and  has  already,  it  is  said,  passed  through  more  than  a 
hundred  editions.  A  still  smaller  work,  entitled  "  Budiments  of 
Natural  Philosophy  and  Astronomy,"  was  issued  in  1842,  and 
is  adapted  to  pupils  in  elementary  schools.  This  little  work  has 
gone  through  some  fifty  editions,  and  on  account  of  its  clearness 
and  comprehensiveness,  has  been  adopted  as  the  text-book  on 
these  subjects  for  use  in  institutions  for  the  blind,  an  edition  for 
this  purpose  having  been  printed  in  raised  letters,  in  large  quarto 
form,  as  early  as  1846. 

Prof  Olmsted's  text-book  of  Astronomy  for  oolites  was  pub- 
lished in  1889  in  one  volume  octavo.  It  is  characterized,  in  the 
main,  by  the  same  qualities  as  his  other  books,  and  has  found 
general  favor,  it  is  believed,  amon^  the  teachers  of  that  science. 
An  abridgment  for  schools  was  puolished  soon  after  the  original 
work.  Still  another  book  on  the  same  science,  called  '^  Letters 
on  Astronomy,"  purporting  to  have  been  written  to  a  lady,  was 
prepared  bv  rrof  Olmsted  as  a  reading  book  at  the  request  of 
the  Massachusetts  Board  of  Education,  and  published  in  1842. 

Besides  instructing  in  astronomy  by  text-book.  Prof  Olmsted 
delivered  annually  to  the  two  upper  classes  in  college  three 
courses  of  lectures,  one  on  natural  philosophy  and  optics,  one 
on  astronomy,  and  another  on  meteorology.  These  he  prepared 
with  much  labor,  and  by  frequent  revision,  endeavored  to  adapt 
to  the  rapid  progress  of  scientific  discovery.  They  were  charac- 
terized by  fullness,  clearness  and  method,  and  sometimes  by  elo- 
Suence.  The  course  on  meteorology  was,  perhaps,  on  the  whole, 
le  most  attractive  and  useful. 

In  the  subjects  of  storms,  auroras,  and  shooting-stars,  he  took 
special  interest    A  new  theory  of  Hail-storms  was  published 
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by  him,  in  1880,  in  the  American  Joarnal  of  Science, — ascrib- 
ing their  origin  to  the  sudden  mingling  of  large  bodies  of  hot 
and  humid  air  with  air  extremely  cold,  by  which  the  vapor  of 
the  former  would  be  rapidly  condensed  and  congealed  into  hail ; 
which  effect  would  be  proauced  whenever,  by  means  of  oppos- 
ing winds,  whirlwinds,  or  other  atmospheric  disturbance,  hot 
air  should  be  carried  above  the  line  of  congelation  or  cold  air 
brought  below  it.  This  hypothesis,  thouch  it  has  never  obtained 
the  celebrity  of  the  ingenious,  but  improbable,  electrical  theory 
of  Yolta,  is  yet,  perhaps,  as  plausible  as  any,  or  at  least  is  suffi- 
ciently so  to  warrant  its  author  in  his  steady  adherence  to  it,  es- 
pecially if  we  consider  that  such  is  the  intrinsic  difficulty  of  the 
subject  as  to  compel  the  acutest  physicists  to  confess  that  no 
satisfactory  theory  has  yet  been  proposed, — hailstorms  being 
characterized  by  Pouillet  as  among  the  most  formidable  of 
scourges  to  agriculture,  and  the  most  perplexing  of  phenomena 
to  meteorologists. 

In  respect  to  the  great  storms  of  our  Atlantic  coast,  and  simi- 
lar ones  elsewhere,  he  adopted  in  the  main,  the  rotary  theory  of 
Mr.  Wm.  C.  Eedfield,  whom  he  early  encouraged  in  the  devel- 
opment of  his  views  on  this  subject,  and  for  whom  he  cherished 
a  sincere  attachment,  which  led  him,  after  the  death  of  his 
friend,  to  prepare  tlie  eulogium  which  he  delivered  before  the 
American  Association  for  the  Advancement  of  Science,  at  its 
meeting  in  Montreal.  In  this  address  Prof.  Olmsted  thus  defines 
his  own  position  in  respect  to  Mr.  Eedfield's  views.  "  While 
from  the  first  I  have  heartily  embraced  Eedfield's  doctrine  that 
ocean  gales  are  progressive  whirlwinds,  and  have  further  fully 
believed  that  he  had  established  their  laws  or  modes  of  action 
on  an  impregnable  basis,  a  regard  to  truth  and  candor  obliges 
me  to  say,  that  I  have  never  been  a  convert  to  his  views  respect- 
ing the  ultimate  causes  of  storms,  especially  so  far  as  he  assi^ed 
for  these  causes  what  he  denominates  the  ^  diurnal  and  orbitual 
motions  of  the  earth/  but  his  notions  on  this  point  have  always 
appeared  to  me  unsatisfactory." 

The  phenomena  of  the  northern  lights,  such  remarkable  exhi- 
bitions  of  which  occurred  in  1835  and  1837,  were  watched  by 
Prof.  Olmsted  with  intense  interest,  and  one  of  his  latest  and 
most  elaborate  memoirs  is  that  "  On  the  Secular  Period  of  the 
Aurora  Borealis,"  published  in  1856,  in  the  eighth  volume  of 
the  Smithsonian  Contributions.  In  this  paper,  rejecting  the 
electrical  and  magnetic  hypotheses,  and  others  which  ascribs  the 
origin  of  the  aurora  to  terrestrial  causes,  he  advocated  the  doc- 
trine of  their  cosmical  origin^  deriving  their  materials  from  some 
supposed  nebulous  body  traversing  the  planetary  spaces,  and 
assigning  to  the  phenomena  a  secular  period  of  about  sixty  or 
sixty-five  years.     This  view,  it  must  be  acknowledged,  has 
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found,  as  yet,  little  favor  among  men  of  science.  But,  whether 
it  prove  ultimately  to  have  any  foundation  in  truth  or  not, 
Prof  Olmsted  deserves  very  great  credit  for  the  unwearied  dili- 
gence with  which  he  has  collected  and  recorded  the  facts,  and 
for  the  earnestness  with  which  he  has  called  the  attention  of 
philosophers  to  this  most  interesting  problem  in  physics. 

But  Prof  Olmsted  is  most  widely  and  favorably  known  to 
the  scientific  world  by  his  papers,  published  chiefly  in  the  Jour- 
nal of  Science  for  1834,  on  "meteoric  showers,"  or  showers  of 
shooting  stars.  His  interest  in  the  subject  was  first  awakened, 
like  that  of  many  others,  by  the  very  remarkable  phenomena  of 
the  morning  of  November  18th,  1833,  when,  in  all  parts  of  the 
United  States,  myriads  of  these  meteors,  especially  between  the 
hours  of  two  and  five  o'clock,  were  seen  falling  in  a  brilliant  and 
continuous  shower  through  the  heavens.  Prof.  Olmsted  saw  this 
magnificent  display,  indeed,  not  in  its  maximum  grandeur,  but 
only  the  portion  of  it  which  occurred  after  half  past  five  o'clock, 
when  his  attention  was  first  called  to  it  by  a  friend.  Yet  observ- 
ing it  with  the  eye  of  a  philosopher,  he  noted  with  care  its  most 
important  features,  and  collecting  at  once  all  the  observations  he 
could  obtain  from  various  quarters,  he  made  a  careful  classifica- 
tion and  analysis  of  the  facts,  which  he  presented  in  two  suc- 
cessive numbers  of  the  American  Journal  of  Science  for  1834.* 
While  preparing  this  paper  he  was  led  to  entertain  the  idea  that 
these  meteors  had  a  cosmical  rather  than  a  terrestrial  or  atmo- 
spheric origin,  and  at  the  close  of  his  article,  stated  it  as  bis  gen- 
eral conclusion,  '*  That  the  meteors  of  Nov.  13th  consisted  of 
portions  of  the  extreme  parts  of  a  nebulous  body,  which  revolves 
around  the  sun  in  an  oroit  interior  to  that  of  the  earthy  but  little 
inclined  to  the  plane  of  the  ecliptic,  having  its  aphelion  near  to 
the  earth's  path,  and  having  a  periodic  time  of  182  days,  nearly." 

Prof  A.  C.  Twining,  then  at  West  Point,  from  his  own  and 
other  independent  observations,  arrived  substantially  at  some  of 
the  same  conclusions,  especially  in  respect  to  the  cosmical  origin 
of  the  meteors,  though  apparently  with  a  less  degree  of  confi- 
dence, as  appears  from  his  own  candid  remark  in  his  very  able 
article  on  tne  subject  in  the  twenty-sixth  volume  of  the  Journal 
of  Science,  "That  he  is  not  able^^  as  yet,  to  adopt  even  his  own 
inferences  respecting  the  cause,  in  any  other  way  than  as  conjee- 
tural  and  highly  credibk"  Both  he  and  Prof.  Olmsted,  however, 
clearly  recognized  the  leading  fact,  which  was  decisive  of  the 
question  of  cosmical  origin,  namely,  the  identity  of  the  point  of 
apparent  radiation  of  the  meteors  with  the  point  in  the  heavens 
towards  which  the  earth  was  then  moving  in  its  orbit,  and  the 
names  of  both  must  consequently  be  associated,  in  the  minds  of 
those  who  read  their  articles,  with  the  theory  which  both  so  essen- 
tially contributed  to  establish. 

♦  Vol  «T,  No.  2,  and  Vol  xxri,  No.  1. 
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Prof.  Olmsted,  however,  has  fix)m  the  first  been  chiefly  associ- 
ated in  the  public  mind  with  this  theory  of  meteors, — partly, 
perhaps,  from  the  greater  confidence  and  fullness  of  explanation 
with  which  he  propounded  it,  and  partly  from  his  prominent 
position  before  the  public  in  an  important  chair  of  science.  The 
theory,  indeed,  in  the  precise  form  in  which  he  originally  stated 
it,  has  never  in  all  its  details  obtained  general  currency,  and  was 
even  for  a  time  wholly  rejected  or  regarded  with  much  incredu- 
lity by  many  distinguished  men  of  science,  yet  in  its  leading 
features  of  cosmical  origin  and  periodicity  he  had  the  satisfac- 
tion of  seeing  it  remain  unshaken,  and  receive  the  approbation 
and  support  of  the  leading  physicists  of  the  day.  A  broader 
generalization  of  facts,  especially  those  gatherea  by  Mr.  E.  0. 
Herrick,  from  the  records  of  meteors  in  preceding  ages,  soon 
brought  to  light  other  annual  periods  of  their  return  besides  that 
of  November,  particularly  those  of  April,  August  and  December. 
This  modification,  however,  did  not  affect  the  main  point  of  the 
hypothesis. 

It  has  been  said,  indeed,  that  Prof.  Olmsted  was  anticipated 
in  this  theory  by  Chladni ;  and  Humboldt,  who  in  several  pas- 
sages of  the  Cosmos,  speaks  of  the  researches  of  Prof  Olmsted 
in  complimentary  terms,  refers  to  them  in  one  place,  not  as  hav- 
ing originated  the  hypothesis,  but  aa  ''  a  brilliant  confirmation  of 
the  cosmical  origin  of  these  phenomena,"*  ascribing  to  Chladni 
the  credit  of  the  theory  itself.  But  besides  the  fact  that,  so  far 
as  appears,  the  cosmical  hypothesis  of  Chladni  pertained  espe- 
cially to  aerolites  and  their  associated  fireballs,  and  did  not  defi- 
nitely include  showers  of  shooting  stars,  and  the  further  &ct, 
that  the  idea  of  the  cosmical  origin  of  this  whole  class  of  meteors 
had  been  suggested  in  general  terms  by  many  other  philosophers 
even  includmg  Anaxagoras,  we  may  remark,  without  claiming 
for  Prof  Olmsted  the  merit  of  priority,  that  his  conclusions  were 
unquestionably  original  with  himself  and  entirely  independent 
of  any  results  of  preceding  investigations.  Whatever  form  in 
respect  to  its  details,  the  theory  may  assume  in  the  li^ht  of  future 
researches,  to  Prof  Olmsted  clearly  belongs  the  ment  of  having 
discerned  and  demonstrated  its  lea<ling  truth,  and  he  deserve  for 
what  he  has  done,  all  the  credit  that  has  been  accorded  to  him 
by  European  savans.  Humboldt,  Biot,  Olbers,  Encke,  and  oth- 
ers, adopting  substantially  the  same  views,  have  fully  recognized 
his  merits  and  spoken  of  his  investigations  in  complimentary 
terms. 

Prot  Olmsted  gave  nmch  attention  also  to  the  subject  of  the 
zodiacal  liffht,  and  in  papers  published  in  the  Journal  of  Science 
and  in  the  Proceeding  of  the  American  Association,  has  endeav- 
ored to  establish  an  identity  between  its  source  and  that  of  the 
November  meteors.    The  same  idea  has  received  the  sanction 

*  CooDOf,  Tol.  i,  pi  118,  HMper. 
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and  sapport,  alao,  of  H.  Biot,  who  adsigos  to  Pro£  Olmsted  tixe 
credit  of  its  authorship. 

It  will  be  seen,  fix)m  the  brief  account  we  have  given,  that 
Prof  Olmsted  was  inclined  to  adopt  theories  very  similar  to  each 
other,  to  explain  the  phenomena  of  shooting  stars,  of  auroras, 
and  of  the  zodiacal  light — if  not,  indeed,  to  ascribe  them  all  to 
one  and  the  same  origin.  Bat  if,  in  the  case  of  auroras  or  the 
zodiacal  light,  his  sneculations  shall  fail  to  be  confirmed,  it 
must  be  remembered  that  they  were  for  the  most  part  thrown 
out  by  him  only  as  conjectures,  and  that  he  himself  disclaimed 
holding  his  theory  of  meteors  at  all  responsible  for  their  sound- 
ness ;  and  furthermore,  that  it  is  a  thing  by  no  means  of  rare 
occurrence  among  men  of  science  that  a  successful  theorizer  has 
been  tempted  by  success  to  stretch  the  application  of  his  theory 
beyond  its  legitimate  limits. 

The  want  of  a  proper  observatoir  and  of  suitable  instruments 
at  New  Haven,  prevented  Prof.  Olmsted  from  giving  to  prac- 
tical astronomy  as  much  attention  as  he  might  otherwise  have 
done.  Of  the  Clark  telescope,  however,  at  that  time  the  best  in 
the  country,  he  made  as  good  use  as  his  other  engagements  and 
the  wretched  position  of  the  instrument  would  allow,  in  showing 
to  his  pupils  such  celestial  phenomena  as  admitted  of  simple  in- 
spection ;  and  with  this  instrument  in  1885,  he,  with  Prof.  Elias 
Loomis,  then  a  tutor  in  the  College,  succeeded  first  of  American 
observers  in  obtaining  a  view  of  Halley^s  comet,  then  so  anx- 
ioudjr  looked  for  both  in  this  countir  and  in  Europe.  This 
deficiency  of  astronomical  instruments  rrof  Olmsted  was  always 
anxious  to  remove,  and  at  various  times  efforts  were  commenced, 
in  which  he  zealously  participated,  to  establish  an  observatory. 
But  manv  difficulties  arose  from  time  to  time,  especially  in  the 
matter  of  raising  funds,  and  he  never  enjoyed  the  satis&ction  of 
seeing  so  desirable  an  object  accomplished. 

In  teaching  science.  Prof.  Olmstea  by  no  means  restricted  him- 
self to  theoretical  instruction,  but,  both  in  the  lecture-room  and 
in  popular  articles  and  addresses^  endeavored  to  render  science 
attractive  and  useful  to  all,  by  pointing  out  ifcs  practical  applica- 
tions. He  gave  much  attention  to  the  means  of  protectfeg  bouses 
from  lightning,  the  warming  and  ventilation  of  buildings,  and 
other  like  practical  problems,  as  they  were  brought  to  his  notice, 
frequently  contributing  articles  on  such  topics  to  the  papers  of 
the  day,  and  often,  on  the  occurrence  of  any  special  phenomena 
cominff  within  the  range  of  his  department  or  science,  favoring 
ihe  puolic  with  an  appropriate  discourse.  He  was  the  inventor 
of  an  excellent  stove  which  bore  his  name,  the  patent  for  which 
became  to  him  at  first,  it  is  understood,  a  source  of  some  pecu- 
niary profit,  at  a  time  when  his  insufficient  salary  rendered  an 
increase  of  income  particularly  acceptable,  but  afterwards,  from 
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oansee  not  connected  with  its  merits,  ceased  to  be  remtinerative. 
A  useful  preparation  of  lard  and  rosin  for  lubricating  macbinerT 
was  also  invented  by  him  some  years  ago,  but  never  patentea, 
and  it  has  since,  it  is  said,  become  an  article  of  successful  man- 
ufacture. 

In  forming  our  estimate,  on  the  whole,  of  Prof.  Olmsted's  sci- 
entific character,  we  must  bear  in  mind  that  he  himself  always 
regarded  it  as  his  more  appropriate  sphere  of  effort,  in  the  cir- 
cumstances in  which  he  was  placed,  not  so  much  to  cuUivate 
science  as  to  teadi  and  diffuse  it.  Teaching,  indeed,  was  his 
chosen  and  ever-cherished  work,  and  the  one  for  which  by  tem- 
perament, talents,  training  and  attainments,  he  was  peculiarly 
fitted.  His  uniform  kindness  and  courtesy  of  demeanor,  and 
patience  in  imparting  instruction — ^the  excellent  moral  influence 
which  he  always  exerted  as  well  by  his  consistent  christian  ex- 
ample as  by  his  personal  counsels — ^the  genuine  friendliness  of 
his  disposition,  and  the  unaffected  interest  which  he  alwajrs  mani- 
fested in  the  welfare  of  his  pupils — especially  the  readiness  and 
fidelity  with  which  he  encouraged  and  assisted  any  who  exhib- 
ited special  fondness  for  the  studies  of  his  department — will  not 
soon  be  forgotten  by  those  who  enjoyed  the  benefit  of  his  in- 
structions, and  especially  by  those  who  were  admitted  to  his 
closer  friendship.  Ebenezer  Porter  Mason  was  a  pupil  whose 
brilliant  and  versatile  talents,  and  especially  his  rare  attainments 
and  promise  in  mathematics  and  astronomy,  awakened  in  his 
instructor  at  once  the  liveliest  and  most  affectionate  interest ; 
and  on  the  death  of  this  remarkable  genius  at  the  early  age  of 
twenty-two.  Prof.  Olmsted  paid  a  tribute  not  less  to  his  own 
kindness  of  heart  than  to  the  memory  of  his  friend,  in  writing 
the  excellent  memoir  of  his  life  which  was  published  in  a  duo- 
decimo volume  in  1842. 

Besides  the  writings  which  have  been  named.  Prof.  Olmsted 
published,  at  different  times,  many  elaborate  articles  of  a  scien- 
tific or  literary  character,  in  the  leading  periodicals  of  the  day, 
{)articularly  the  American  Journal  of  Science  and  the  New  Eng- 
ander.  Ble  was  especially  fond  of  biographical  composition,  and 
his  memoirs  of  Dr.  Dwight,  Sir  Humphry  Davy,  Gov.  Tread- 
well,  Eli  Whitney  and  Wm.  0.  Redfielo,  may  be  mentioned  as 
fiivorable  examples. 

In  the  later  years  of  his  life.  Prof.  Olmsted  saw  much  aflBiction. 
Besides  his  first  wife,  four  sons,  grown  to  manhood,  graduates  of 
college,  and  giving  fine  promise  of  usefulness  and  distinction  in 
literature  or  science,  were  one  after  another  taken  from  him, 
— ^filling  his  home  with  grief  yet  not  destroying  his  cheerfulness 
or  composure  of  mind.  But  be  has  now  gone  to  his  rest,  and 
not  alone  his  remaining  fiimily,  but  the  wicfe  circle  of  his  friends 
and  former  pupils  will  cherish  with  deep  affection  his  honored 
memory. 
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Abt.  XV. — Correspondence  of  Prof.  Jerome  Nichlis  of  Ncma/j 
France,  dated  April  17«A,  1859. 

Academy  of  Sciences. — DistrihuHon  of  Prizes. — On  the  14tli  of  last 
March  the  Academy  of  Sciences  held  its  annual  public  meeting.  We 
hare  more  than  once  spoken  of  these  annual  sessions  and  shown  them  to 
be  generally  void  of  result,  a  &ct  for  which  the  Academy  itself,  which 
accomplishes  so  poorly  its  mission,  is  to  blame.  It  has  been  this  year  as 
in  preceding  years,  and  we  are  compelled  to  repeat  the  truth :  if  we  were 
to  judge  of  the  progress  of  science  by  the  prizes  awarded,  we  should  infer 
that  nothing  new  had  been  accomplished  in  the  departments  of  mathe* 
matics,  mechanics,  physics,  chemistry,  geology,  mineralogy,  botany,  kc^ 
— we  could  almost  say  in  all  departments  of  experimental  science.  Hap- 
pily it  is  not  so,  and  our  readers  have  been  able  to  judge  by  our  corres- 
pondence for  the  years  1857  and  1858,  that  in  Europe  as  in  America,  men 
of  science  have  well  employed  their  time  and  their  strength  to  the  great 
advantage  of  science  and  humanity. 

Astronomical  Prise, — The  only  section  which  every  year  awards  a 
prize,  is  that  of  astronomy,  in  behalf  of  which  the  astronomer  Lalande 
established  a  fund  for  the  purpose  of  granting  a  medal  to  the  person  who 
in  France,  or  elsewhere  (the  members  of  the  Institute  excepted),  should 
have  made  the  most  important  observation  or  prepared  a  treatise  or  work 
contributing  most  highly  to  the  progress  of  the  science.  Not  willing  to 
pronounce  on  this  latter  point,  the  Academy  has  divided  the  prize 
between  MM.  Goldschmidt  of  Paris,  Laurent  of  Nismes,  Searle  of  the 
Observatory  at  Albany,  N.  T.,  Tuttle  of  Cambridge,  Mass.,  Winnecke  of 
Bonn,  and  Donati  of  Florence.  The  following  is  an  extract  from  the 
report 

The  planet  Nemausa  was  discovered  on  the  22d  of  January  at  Nismes 
by  Mr.  Laurent,  and  the  planet  Pandora  on  the  10th  of  September  by  Mr. 
Qeorge  Searle,  assistant  m  the  Observatory  at  Albany  in  America.  The 
names  of  these  two  savans  are  now  inscribed  for  the  first  time  in  the  list 
of  observers  who,  within  a  dozen  years,  have  enriched  astronomy  by  dis- 
coveries of  asteroids. 

The  planet  Calypso,  discovered  on  the  4th  of  April  at  the  observatory 
of  Bilk  by  Mr.  Luther,  is  the  seventh  the  knowledge  of  which  is  due  to 
this  skilful  astronomer. 

The  two  planets,  Europa  and  Alexandra,  were  discovered  at  Paris  the 
4th  of  February,  and  the  10th  of  September  b^  Mr.  Goldschmidt,  that 
successful  explorer  of  the  skies,  who,  without  havm^  to  meet  the  ordinary 
responsibilities  of  an  astronomer,  devotes  himself  continually,  through 
love  for  science,  to  the  most  laborious  researches.  It  was  at  first  thought 
that  he  had  rediscovered,  on  the  9th  of  September,  1857,  the  planet 
Daphne ;  but  Mr.  Schubert  of  Berlin  soon  showed  this  to  be  a  mistake, 
proving  that  the  planet  was  a  new  one.  This  planet,  which  by  the  date 
of  its  discovery  is  the  47th  of  the  group,  increases  to  twelve  the  number 
made  known  by  Mr.  Goldschmidt 

Among  the  comets  of  the  year  1858,  there  are  two  whose  periodic!^ 
is  well  established,  and  one  that  presented  during  its  long  and  brilliant 
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display  phenomena  of  great  interest  bearing  on  the  physical  theoiy  ct 
comets. 

Of  the  three  comets  discorered  at  Cambridge  in  America  by  Mr.  Tat- 
tle, the  first  on  the  4th  of  January,  the  third  on  the  2d  of  May,  and  the 
sixth  on  th^  5th  of  September,  the  first  is  of  peculiar  interest,  as  its  ele- 
ments are  recognized  as  identical  with  those  of  the  second  comet  of  1790 
discovered  by  M^chain.  Mr.  Bruhns  of  Berlin,  who  discovered  thia 
comet  seven  days  ader  Mr.  Tuttle,  has  compared  a  great  number  of  obser- 
vations made  up  to  the  month  of  March  in  Europe  and  in  America,  and 
has  deduced  from  them  an  elliptical  orbit  4>f  13*66  years.  The  comet 
discovered  on  the  4th  of  January  by  Mr.  Tuttle  has  therefore  returned 
four  times  since  1790  without  having  been  seen. 

Statiitical  Prize, — Of  a  number  of  prizes  for  statistics  we  notice  an 
^  honorable  mention "  decreed  to  Mr.  B^rieuy  of  Versailles  for  a  work 
on  the  question,  ^  Is  there  any  connection  between  germination  and  tha 
changes  of  the  moon,  or  between  its  phases  and  human  generation  f 
This  statistical  treatise  contains  a  list  of  30,958  births  according  to  the 
civil  state-registers  of  Versailles,  and  extending  over  forty  years.  The 
results  are  ne^tive ;  that  is  to  say,  on  the  authority  of  the  civil  register 
of  Versailles  it  can  be  declared  that  the  moon  does  not  possess,  like  the 
sun,  the  privilege  of  influencing  the  march  of  human  generations. 

Prize  for  Experimental  Physiology. — The  mat  prize  for  Experimental 
Physiology  was  awarded  to  Mr.  Jacubowitch  for  his  treatise  on  the  Inter- 
nai  structure  of  the  hrain^  and  on  the  spinal  cord  of  man  and  animals. 
According  to  the  statement  of  the  commission  this  work  ontains  results 
of  great  importance  to  histoloficy,  physiology,  and  comparative  anatomy. 
The  report  made  by  Mr.  Claude  Bernard  concludes  thus.  ^  In  recapita- 
lation,  Mr.  Jacubowitch  has  taken  up  one  of  the  most  diflScult  problema 
in  physiology  and  anatomy,  that  of  the  texture  of  the  nervous  system 
and  of  the  different  constituent  elements  with  reference  to  determining^ 
their  physiological  importance.  This  author  has  recognized  and  described 
three  peculiar  forms  of  nervous  cellules  in  their  relations  to  one  another 
and  to  three  kinds  of  nervous  fibres.  He  has  determined  the  exact  ar- 
rangement of  these  nervous  histological  elements  in  the  spinal  cord,  the 
medulla  oblongata,  and  the  brain ;  he  has  indicated  the  points  of  the 
nervous  centres  in  which  these  cellules  or  fibres  group  themselves,  accu- 
mulate, minffle,  separate,  appear  or  disappear.  These  anatomical  re- 
searches, made  not  only  in  man  but  also  in  four  classes  of  vertebrate  anir 
mals,  are  of  great  importance  to  physiology.'' 

A  second  prize  for  ExperimenUl  Physiology  was  divided  between  Mr. 
Leuhossek  of  Warsaw  and  Mr.  Lacaze-Duthiers,  Professor  in  the  fisculty 
of  sciences  at  Lille;  the  first  for  his  "^Etudes  Anatomiques"  on  the  cen- 
tral nervous  system.  These  are  researches  in  microscopic  anatomy  having 
numerous  relations  to  physiology.  The  method  employed  by  Mr.  Lea- 
hossek  in  his  researches  is  the  method  of  slices  in  different  directions; 
the  pans  of  the  nervous  system  were  not  hardened  by  chromic  acid,  but 
only  by  alcohol,  and  the  slices  were  rendered  transparent  either  by  acetic 
acid  or  some  other  convenient  substance. 

The  labors  of  Mr.  Lacaze-Duthiers  have  contributed  largely  to  the 
progress  of  most  of  the  branches  in  the  history  of  acephalous  moUusks; 
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the  commission  has  bestowed  its  attention  principally  on  the  experiments 
and  observations  of  this  naturalist  relating  1st,  to  the  circulation  of  the 
nourishing  fluids  in  the  Dentalia ;  2d,  to  the  developments  of  the  respira- 
tory apparatus  in  mussels  (Mytili) ;  and  dd,  to  the  structure  of  the  urinary 
glands  and  the  oi^ans  of  generation  of  a  considerable  number  of  other 
mollusks. 

The  Briani  Prize, — We  have  already  several  times  spoken  of  the 
prize  of  100,000  francs  instituted  by  Mr.  Bryant  in  favor  of  the  person 
who  should  discover  a  mode  of  medical  treatment  which  would  cure  the 
cholera  in  the  majority  of  cases,  or  who  should  point  out  satisfactorily  the 
causes  of  Asiatic  cholera  so  that  by  removing  toese  causes,  an  end  would 
be  put  to  the  epidemic ;  or  lastly,  to  the  person  who  should  discover  a 
certain  preventive  of  it,  as  evident,  for  example,  as  that  of  vaccination  for 
small-pox. 

Foreseeing  that  this  prize  of  100,000  fr.  would  not  be  awarded  very 
soon,  Mr.  Bryant  grants  the  interest  of  this  sura  to  the  person  who  shall 
have  promoted  the  progress  of  science  as  regards  the  cholera  or  any  other 
epidemic  malady. 

This  year  the  Academy  of  Sciences  awarded  a  prize  of  5000  fr.  to 
L^n  Doy^re  lor  his  experiments  on  the  composition  of  the  air  expired 
by  victims  of  the  cholera,  and  the  temperature  of  the  body  of  these 
patients  during  the  last  moments  of  life.  Mr.  Doy^re  has  proved  the  fol- 
lowing points :  1st,  the  more  severe  the  attack  of  cholera,  the  larger  the 
amount  of  oxygen  in  the  air  expired ;  2d,  the  proportion  of  carbonic 
acid  thrown  out  by  cholera  patients  is  very  inconsiderable ;  3d,  notwith- 
standing the  diminution  of  the  activity  of  the  respiratory  functions,  the 
temperature  of  the  body  increases  till  it  reaches  the  point  of  43^  0. 
(110^  F.)  in  the  region  of  the  armpit 

It  is  bnt  justice  to  state  that  of  these  three  result^  the  first  was  an- 
nounced in  1 882  by  Mr.  Bayer ;  the  last  was  proved  in  1 830  by  the  French 
physicians  who  went  into  JPoland  to  study  the  cholera;  and  it  was  after- 
wards verified  in  England  and  in  the  United  States. 

Moreover  neither  the  second  nor  the  third  facts  are  peculiar  to  the  vie- 
tims  cf  cholera.  As  for  the  second.  Dr.  Malcolm  demonstrated  in  1844, 
that  in  typhus  fever  a  less  quantity  of  carbonic  acid  escapes  from  the 
lungs  than  in  the  normal  state  of  the  body,  and  furthermore,  Mr.  Doy^re 
has  observed  the  same  fact  in  respect  to  persons  affected  with  typhoid 
fever  and  with  acute  pneumonia.  As  far  as  concerns  the  latter  fact, 
many  authors  have  noticed  a  rise  of  temperature  in  the  last  stages  of 
scarlet  and  yellow  fever,  as  in  cases  of  cholera,  and  Mr.  Doy^re  has  seen 
the  same  thing  in  typhoid  fever. 

Diicuenon  upon  the  nature  of  simple  bodies, — ^The  discussion  men- 
tioned in  our  last  communication,  and  which  was  started  by  a  paper  read 
by  Mr.  Despretz,  has  since  been  renewed,  and  it  has  been  watche^  with 
the  utmost  interest  by  all  who  are  engaged  in  the  physical  sciences. 
Doubtless  it  has  not  changed  the  opinion  of  either  Despretz  or  Dumas ; 
and  this  is  well  for  the  latter  chemist  at  least,  for  all  competent  observers 
r^;ard  Dumas  as  representing  in  this  case  the  cause  of  progress. 

While  the  discussion  has  l^n  useless  in  this — that  it  has  only  brought 
cot  ideas  which  have  b^en  current  in  science,  and  in  the  elaboration  of 
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^icb  Dumas  has  had  so  large  a  share,  it  has  had  an  important  sci- 
entific bearing,  since  it  has  contributed  to  the  establishment  of  these  yeiy 
ideas,  and  has  compelled  Dumas  to  put  in  a  precise  form  his  scientifb 
opinions  on  the  unity  of  matter  and  the  intimate  nature  of  simple  bodies. 

We  give  a  brief  notice  of  the  discussion,  as  it  is  one  which  will  with- 
out doubt  leave  its  trace  on  the  records  of  science. 

Dumas  having  declared  that  the  experiments  which  Den)retz  had  juat 
published  were  neither  necessary  in  the  actual  state  of  science,  nor  yet 
decisive,  Despretz  replied  in  his  turn,  criticizing  the  ideas  of  Dumas  on 
the  unity  of  matter.  According  to  him  there  is  not  a  sufficient  analogy 
between  the  radicals  of  organic  chemistir  and  the  simple  bodies  of  mine- 
ral chemistry.  The  first  are  decomposed  by  heat,  and  converted  by  oxygen 
into  water  and  carbonic  acid.  These  organic  compounds  thus  disunited 
can  never  be  again  re-composed.  It  is  well  understood  to  be  quite  other- 
wise in  respect  to  the  elements  of  mineral  chemistry.  From  this  Mr. 
Despretz  concluded  that  there  is  not  only  no  analogy,  but  that  there  is  a 
complete  contrariety,  between  the  elements  of  organic  and  inorganic 
chemistry ;  in  a  word,  as  far  as  he  can  discern,  science  furnishes  no  in- 
dication favoring  a  belief  in  the  decomposition  of  the  bodies  considered 
simple,  even  by  tlie  aid  of  new  forces.  On  the  contrary  he  thinks  he  has 
demonstrated  that  the  metals  and  metalloids  are  simple  bodies.  We  have 
already  seen  by  what  processes  he  thinks  he  has  arrived  at  this  conclusion : 
he  returns  to  the  subject  now  to  show  in  what  respect  his  experiments 
are  new,  and  says :  ^  all  chemists  have  ignited  iron  and  platinum  to  a 
white  heat,  but  no  chemist  to  our  knowkKlge  has  ignited  tnese  metals  ia 
a  barometric  vacuum  for  the  purpose  of  ascertaining  whether  any  gas 
was  disengaged ;  and  this  is  my  experiment" 

*'  Nothing  is  disengaged  under  the  action  of  heat,  or  of  a  spark  from  a 
powerful  induction  apparatus.  This  negative  result  is  of  a  nature  to  at-  / 
tunish  the  partisans  of  the  theory  of  Dr.  Prout,  if  any  exist  According 
to  this  hypothesis,  iron  should  retain  about  80,000  and  platinum  200,000 
volumes  of  hydrogen  gas  condensed  into  onlv  one  volume.  How  can 
we  suppose  that  a  condensed  gas  could  resist  the  test  to  which  iron  and 
platinum  are  subjected  in  my  experiment?  Is  there  a  single  &ct  in 
physics  and  in  chemistry  which  authorizes  such  a  suppositioii  9  In  mj 
process  the  disengagement  of  i^^^th  of  a  cubic  centimetre  of  gas  would 
have  been  readily  appreciable.  To  this  dight  weight  the  most  delicate 
chemical  balances  would  have  been  insensible." 

The  reply  of  Dumas  is  briefly  as  follows :  ^  I  demand  of  Mr.  Desprets 
why  he  expects  the  metals  to  resolve  themselves  into  gas  f  why  is  it  neo- 
essary  that  the  primary  elements  of  bodies  should  be  gaseous  ?  As  re- 
gards the  analogies  between  organic  and  inorganic  chemistry,  which  are 
denied  by  Mr.  Despretz,  I  ask  where  is  the  chemist  who  would  not  unite 
in  one  group  cyanogen  and  chlorine,  bromine  and  iodine?  Where  are 
the  differences  between  these  two  sets  of  substances  ?  Do  Uiey  not  blend 
in  all  their  chemical  affinities  ?  Does  not  the  analogy  between  them  ex- 
temd  ^en  to  a  similarity  of  atomic  volumes  ?  It  is  true  cyanogen  has  beim 
decomposed  while  the  others  have  resisted  decomposition;  but  he  la 
greatiy  mistaken  who  belicFes  that  the  discovery  or  cyanogen  did  not 
suggest  doubts  to  the  minds  Di  chemists,  and  to  Qaj  Luasac  himself  on 
the  natMJre  of  chlorine." 
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**  Ib  not  the  same  the  case  with  ammonium  and  the  radicals  of  the 
ethers?  Do  not  these  radicals  furnish  oxyds,  chlorids,  sulphurets I  Do 
not  their  oxjds,  acting  the  part  of  bases,  resemble  potassa  and  soda  so 
strongly  as  even  to  mislead  ?  Hare  we  not  in  the  combinations  of  these 
radi<mls  the  same  system  as  in  inorganic  chemistry  ?  Who  is  the  chemist 
to  whom  these  discoveries  succeeding  one  upon  another,  have  not  sug- 
gested doubts  concerning  the  nature  of  the  metals  ?" 

^  In  a  word,  the  efforts  of  modern  chemists  for  forty  years,  efforts  with- 
out parallel  from  the  first  beginning  of  chemistry  as  a  science,  in  which 
so  much  perseverance  and  so  much  courage  have  been  expended,  have 
resulted  in  proving  that  organic  chemistry  is  made  up  of' substances 
which  are  subject  to  the  very  san>e  laws  with  which  Lavoisier  enchained 
inorganic  chemistry,  and  subordinated  to  the  same  scheme  through  all 
its  products.''  It  was  Lavoisier  who,  on  tracing  out  the  route  for  a»  to 
follow,  more  than  seventy  years  since,  defined  organic  chemistry  as  the 
chemistry  of  compound  radicals,  and  mineral  chemistry  the  chenvistry  of 
undecompoeable  radicals." 

Dumas  then  refuted  one  after  another  the  facts  brought  forward  by 
his  antagonist  in  proof  of  his  view.  *^  If  Mr.  Despretz  thinks  that  by 
distilling  mercury,  zinc,  or  cadmium,  these  substatices  can  be  decomposed, 
he  forgets  that  alchemists  and  the  arts  long  ago  threw  light  on  thi^  point. 
If  he  confounds  with  the  decomposition  of  a  simple  body  the  analysis  of 
a  mixture,  I  regret  it,  but  I  remain  convinced  that  there  i»  not  the  slight- 
est connection  between  the  successive  separations  and  the  decompositfon 
of  simple  bodies;  that  there  is  nothing  in  common  between  those  fortu- 
nate concentrations  to  which  we  owe  the  discovery  of  iodine,  cadmium, 
selenium  and  bromine,  and  a  philosophical  discussion  concerning  the 
principle  of  the  unity  of  matter." 

Dumas  presented  the  following  conclusions :  '^  1st.  It  appears  to  me 
more  and  more  probable  that  the  equivalents  of  simple  bodies  are  multi- 
ples of  the  aame  unit;  2d,  that  the  radicals  of  mineral  chemistry  behave 
m  the  same  way  as  the  radicals  of  organic  chemistry ;  8d,  that  it  is  im- 
poesrble  to  prove  that  bodies  reputed  simple  are  undecomposable ;  4th, 
Uiat  if,  even  at  the  present  tinve,  simply  by  employing  farces  and  means 
already  known,  it  is  easy  to  contrive  processee  more  powerful  than  those 
which  Mr,  Despretz  has  employed  for  the  purpose  of  accomplishing  this 
decomposition,  I  regard  it  as  my  duty  to  affirm  anew  that  m  my  opinion 
these  processes,  though  more  rational,  will  not  probably  be  more  effec- 
tual." 

Discussion  on  cellulose  and  ligneous  fibre. — While  this  discnssion  on 
the  question  of  simple  bodies,  of  which  we  have  spoken,  was  being  car- 
ried on,  and  that  concerning  spontaneous  generation  so  spiritedly  agitated 
even  to  this  present  hour  (see  our  last  corarmunication),  anther  important 
Question  was  handled  before  the  Academy  of  Sciences ;  it  was  concerning 
Uie  probability  of  the  existence  of  only  one,  or  of  several  kinds,  of  cel- 
lulose. Payen  was  an  advocate  of  the  first  opinion,  Fremy  of  the 
second.  Judging  from  the  actios  produced  upon  ligneous  tissues  by 
Schweitzer's  reagent  (see  oor  last  conrmunication  but  one),  Fremy  admits 
at  least  two  species  of  celluloee,  for  lie  has  seen  paper  and  textile  fibres 
in  general  dissolve  in  ammoniacal  oxyd  of  copper,  while  elder  pith  and 
ligneous  fibre  in  general  resist  its  action. 
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To  Mr.  Fayen  this  difference  seemed  only  an  apparent  one;  he  be- 
lieved that  in  this  latter  case,  the  cellulose  is  incriisted  with  gum  and  for- 
eign matters  which  hinder  the  solubility ;  also  the  pith  of  the  elder  which 
is  insoluble  in  Schweitzer's  reagent,  becomes  soluble  in  it  when  it  has 
been  previously  treated  with  a  weak  acid  such  as  dilute  chlorohydric  acid. 
Mr.  Fremy  supposed  that  the  chlorohydrio  acid  does  not  act  as  a  solvent 
of  foreign  matters,  but  that  it  converts  one  variety  of  cellulose  into  the 
other  variety,  in  the  same  way,  for  instance,  as  an  acid  converts  cane 
sugar  into  glucose. 

We  need  not  speak  of  the  different  phases  of  this  discussion,  for  it  is 
not  yet  settled.  According  to  Fremy,  we  must  admit  at  least  two  kinds 
<^  cellulose  offering  the  same  percentage  compositicm  but  differing  from 
each  other  in  their  chemical  properties  and  capable  of  being  brought 
into  the  same  state  by  the  most  diverse  reagents,  such  as  mineral  acids, 
organic  acids,  potassa,  ammonia,  etc  In  onier  to  prove  that  the  differ- 
ences in  the  propertiea  of  cellulose  are  due  to  the  state  of  the  organic 
substance  itself  and  not  to  the  presence  of  mineral  substances,  Fremy 
has  had  recourse  to  the  action  of  heat  In  exposing  vegetable  pith, 
which  is  insoluble  in  the  cupreous  reagent,  to  the  action  of  a  tempera- 
ture not  exceeding  30^,  and  maintaining  it  at  that  point  for  several  hours, 
he  has  seen  that  substance  become  soluble  in  the  above  reagent  He  ar- 
rived at  an  analogous  result  by  keeping  the  cellular  tissue  oi  pith  for 
twenty-four  hours  in  boiling  water. 

Furthermore,  he  has  remarked  that  this  change  takes  place  only  in  the 
organic  substance  of  the  tissue,  for  the  proportion  of  mmeral  matter  re- 
mained the  same  in  both  cases,  and  the  tissue  which  had  become  soluble 
in  the  cupreous  reagent,  left  after  its  calcination  a  mineral  network,  re- 
producing exactly  the  form  of  the  vegetable  cellules,  which  same  thing 
happens  to  tissues  not  modified  by  either  dry  or  humid  heat 

In  order  to  distinguish  between  these  two  kinds  of  celblose,  Fremy 
calls  para-eelluloai  that  which  does  not  dissolve  immediately  in  the  cupre- 
ous reagent  He  reserves  the  name  cellulose  for  that  which  dissolves 
direeUy  without  previous  treatment.  Cellulose  is  found  in  cotton,  fibres 
€i  bark,  cellular  tissue  of  fruits  or  of  roots.  Pa/roreelMose  ooostitotes 
pFiBcipally  the  pith  of  trees,  ligneous  fibre,  the  cdlular  tissue  of  the  epi- 
dermis, ht. 

This  is  not  Payen's  0|>inion;  the  experiment  of  Freray,  quoted 
above,  does  not  appear  to  him  to  prove  that  the  pith  of  the  elder  is  of  an 
isomeric  composition  with  the  cellulose  of  textile  fibres ;  for  in  Payen's 
view  it  is  not  only  the  fact  that  foreign  substances  in  the  form  of  in- 
crustations oppose  the  solution  of  the  cellulose  in  Schweitzer's  reagents, 
but  infinitely  minute  bubbles  of  air  which  are  condensed  there  have  the 
same  effect  to  a  certain  point,  in  forming  a  nroteotive  envelop ;  according 
to  him  the  pith  <^  the  ^chynomene,  insoluble  in  Schweitzca^s  reagent, 
becomes  soluble  in  it  by  keeping  it  in  a  vacuum  in  the  oold  under  an  ex- 
hausted receiver  and  afterwards  plunging  it  under  water;  the  liquid  is 
then  placed  in  a  refrigerating  mixture.  After  congealing,  the  pith  has 
become  to  a  great  extent  soluble ;  there  renmna  a  reddue  of  48  per  oent 
oontaining  15  per  cent  of  mineral  substances.  These  mineral  substances 
according  to  Payen  prevent  the  complete  solution  of  the  cellulose.    The 
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Muoe  is  the  case  ^rith  cortical  fibres  before  their  punfication ;  so  also 
hemp  just  obtained  from  the  fiax-plant  resisted  solution  for  more  ihan 
six  hours,  and  the  portions  not  dissolved  preserved  their  fibrous  form. 

Inerustinp  matter;  Dead  cotton, — All  these  questions  have  recalled 
attention  to  an  old  paper  bj  Mitscherlich  on  the  composition  of  vegetable 
cellules,  cellules  essentially  formed  of  cellulose,  and  of  a  substance  analo* 
gous  to  cork,  a  suberic  material  ci^ble  of  yielding  suberic  acid  and  also  « 
succinic  and  nitric  acids.  The  most  delicate  vegetable  fibres  are  covereck 
over  with  this  slender  coating  of  suberic  matter ;  it  is  on  this  account 
that  fresh  cotton  is  with  difficulty  moistened  with  water,  while  it  is  at 
once  decomposed  if  this  coating  of  suberic  matter  is  removed  by  the  ac- 
tion of  chlorine. 

Such  at  least  is  the  opinion  of  Mitscherlich.  It  seems  however  that  an 
immersion  in  chlorine  is  not  always  sufficient  to  render  this  variety  o( 
cotton  capable  of  receiving  color,— the  variety  perfectly  well  known 
among  dyers,  who  have  named  it  **  dead  cotton  f  it  was  first  described 
by  Daniel  Koechlin  of  Miilhouse,  and  has  since  been  carefully  studied  by 
Walter  Crum  of  Glasgow,  whose  resirlts  are  published  in  the  third  vol- 
ume of  the  Proceedings  of  the  Philosophical  Society  of  Glasgow. 

In  the  opinion  of  Mr.  Walter  Crvtm  the  dyeing  of  cotton  depends  upon 
a  purely  mechanical  action;  chemistry  is  completely  foreign  to 'the  sub- 
ject of  fixing  dyes  upon  stufis;  dead  cotton  is  the  proof  of  this;  the 
fibres  of  this  variety  of  cotton  are  flattened,  while  cotton  which  admits 
of  being  dyed  is  composed  of  cylindrical  fibres;  the  coloring  matter 
hence  can  penetrate  within  these  and  fix  itself  there. 

This  is,  as  is  seen,  an  opinion  diametrically  opposite  to  that  of  Runge;, 
who  is  so  strong  an  advocate  of  the  clwmical  uieory  that  he  considers 
colored  cottons  as  eottonatea  ;  in  this  view  a  faint  chamois  tint  produced 
by  oxyds  of  iron  is  called  by  bim  per-coitonate  6f  iron ;  another  bi^^otton- 
ate  ;  another  still  haste  cottonate  of  iron. 

Mr.  Walter  Gram  declares  that  the  substance  of  dead  cotton  has  been 
•nth^y  bleached  before  becoming  flattened;  it  contains  therefore,  he 
says,  neither  fatty  matter  nor  any  impurity  capable  of  hindering  the  fix- 
ing  of  the  coloring  matter. 

But  let  OS  return  to  the  soberic  matter  whose  presence  Mitsdierlick 
recognised  on  leaves  and  about  the  exterior  of  plants.  It  is  over  thirtj 
years  8i«ce  Payen  showed  that  the  epidermis  g(  plants  is  covered  over 
with  a  very  thin  envelop,  containing  a  Iktty  matter,  some  nitrogen  and 
silica.  Ad.  Brongniart  has  isolated  this  pellicle,  on  which  Mitscherlich 
experimented,  by  submitting  leaves  to  a  prolonged  maceration,  and  has 
described  it  under  the  name  ef  cuticle ;  and  Fr6my,  who  has  also  just 
examined  it,  has  recognized  in  it  all  the  characteristics  of  a  fatty  substance 
which  he  calls  cutme.  In  ^u^t,  in  contact  with  boiling  potassa,  the  cutine 
saponifies  and  the  acid  which  is  produced  presents  the  characters  of  a 
latty  acid.  This  experiment  has  been  repeated  with  success  on  the  epi- 
dermic membranes  of  leave%  fiowers  and  frarts. 

It  is  easy  to  develop,  ad  libitum,  this  epidermic  membrane ;  it  is  suffi- 
cient, in  fact,  to  experiment  on  superficial  sections  of  living  tissues  of 
leaves,  branches,  tuberaceous  roots,  and  subterranean  stems  ;  at  the  end 
Off  several  days  the  denuded  tissues  afibrd>  characteristic  reactions  ef  ^i- 
dermic  membranes. 
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Tran^brfnaiion  of  woody  fhn  into  Sustar. — On  the  oocasion  of  the 
above  discussion  Pelouze  aonouDced  the  important  results  whidli  follow. 
Cellulose  precipitated  from  its  solution  in  ammoniacal  oxyd  of  copper  by 
a  feeble  acid,  is  soluble  in  dilute  cblorohydric  acid.  Ordinary  cellulose  is 
soluble  in  concentrated  chlorohydric  acid ;  water  forms  with  this  solution 
m  precipitate  of  dazzling  whiteness ;  at  the  end  of  two  days  the  precipi- 
f  tate  ceases  to  form,  and  all  the  cellulose  has  been  transformed  into  sugar 
fffording  the  characteristics  of  glucose. 

The  transformation  of  cellulose  into  glucose  can  be  effected  by  a  pro- 
longed ebullition  in  water  containing  a  small  quantity  of  sulphuric  or 
chlorohydric  acid  (some  hundredths) ;  paper,  old  linen,  sawdust,  and  any 
cellulose  more  or  less  pure,  can  be  thus  turned  into  sugar  at  the  end  of 
seTcral  hours  boiling. 

Pelouze  thinks  that  this  reaction  will  become  the  basis  of  a  new  branch 
of  industry — one  which  has  often  been  attempted  since  Braoonnot  suc- 
oeeded  in  1819  in  transforming  lignine  into  glucose;  he  thinks  that  the 
transformation  would  be  rendered  much  more  active  by  operating  in  a 
close  vessel  at  an  elevated  temperature. 

Lastly,  Pelouze  announces  that,  by  treating  cellulose  with  caustic  po- 
tassa  in  fusion  at  a  temperature  between  150^  and  190^  0.  and  dissolving 
the  product  in  water,  a  substance  can  be  separated  from  it  by  acids  wbicfi 
has  the  composition  of  cellulose,  but  differs  from  it  in  that  it  is  soluble  in 
the  cold  in  alkalies ;  it  changes  into  sugar  in  the  presence  of  chlorohydric 
add. 

Manufacture  (f  Aluminium. — ^This  manufacture,  which  is  beoominff 
more  and  more  extended,  has  just  taken  two  steps  onward ;  one,  throuffb 
the  publication  by  H.  St  Claire  Deville,  of  a  treatise  expressly  on  lie 
subject ;  the  other,  by  the '  discovery  of  a  process  of  soldering.  All  the 
labors  expended  on  aluminium  up  to  the  month  of  March,  1859,  are  rs- 
counted  by  Deville,  and  as  the  author  and  founder  of  this  manufacture, 
we  can  feel  very  certain  that  the  work  is  not  a  simple  compilation. 

As  respects  the  soldering  of  this  metal,  until  veir  lately  quite  imper- 
fect results  have  been  attained.  In  the  Universal  Exhrbition  of  1 8d5, 
there  were  pieces  of  aluminium  soldered  with  zinc  or  with  tin,  but  thia 
weak  solder  did  not  give  any  solidity.  Others  have  tried  to  solder  with 
alloys  of  zinc,  silver  and  aluminium.  Mr.  Denis  of  Nancy  has  noticed  that 
whenever  aluminium  and  the  solder  melted  over  its  surface  was  touched 
with  a  slip  of  zinc,  the  adhesion  took  place  with  great  rapidity  as  if  a 
peculiar  electric  action  gave  it  an  impulse  at  the  moment  of  contact;  but 
this  solder  also  has  hiied  to  afford  much  strength. 

At  last  it  has  been  suggested  that  the  diflSculty  might  be  surmounted 
by  previously  coating  the  piece  with  copper,  and  then  soldering  together 
the  coppered  surfaces.  In  order  to  effect  this,  the  aluminium,  or  at  least 
the  parts  to  be  soldered,  are  plunged  into  a  bath  of  acid  sulphate  of  cop- 
per. The  positive  pole  <^  Uie  battery  is  put  in  direct  communication 
with  the  bath,  and  the  pieces  to  be  coppered  are  touched  with  the  nega- 
tive pole ;  the  deposit  of  copper  takes  place  very  regularly  over  the  sur- 
face  of  the  aluminium.  These  surfaces  thus  preparMl  are  soldered  in  the 
ordinary  way. 

All  these  proooasos  are,  as  is  seen,  very  imperfect,  and  they  now  have 
only  a  historical  interest,  on  account  of  a  new  and  perfect  method  of 
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•oldeiiDg  just  discovered.  The  mrentor  is  %  gilder  and  silverer  of  metalsy 
beloDflring  to  Paris,  named  Mourey ;  he  has  recently  announced  his  pro- 
cess m  a  public  meeting  of  the  Soci6t6  d^ncouragement  The  alloy 
employed  is  composed  of  sine  and  aluminium ;  Mr.  Mourey  employs  fire 
different  varieties  of  it  according  to  the  article  to  be  soldered ;  the  compo- 
sition is  as  follows : 


I. 

n. 

itu 

IV. 

V. 

80 

85 

88 

92 

94 

20 

15 

18 

8 

6 

Zine» 
Alomintum, 

To  prepare  it,  he  melts  the  aluminium  in  a  crucible  (^  graphite,  the 
metal  having  been  reduced  to  fragments  and  added  little  by  little ;  when 
the  mass  is  in  fusion  it  is  stirred  with  an  iron  rod  while  the  sine  is  added 
in  small  quantities  at  a  time;  the  alloy  is  still  stirred  while  a  little  tallow 
is  added  to  prevent  the  oxydation  of  the  zinc,  and  then  it  is  cast  in  small  in- 
ffoti.  It  is  important  to  avoid  too  high  a  temperature  lest  the  zinc  should 
be  volatilized.    It  is  also  important  that  the  zinc  should  be  free  from  iron. 

These  five  alloys  have  different  points  of  fusion.  Alloy  No.  1  is  the 
hardest,  the  others  are  softer  in  regular  succession. 

As  for  the  manipulation  of  the  solder,  this  comes  under  technology : 
Mr.  Mourey  has  described  it  in  detail ;  but  it  would  be  going  too  much 
into  specialities  for  us  to  cite  his  account  of  it,  and  we  subjoin  only  a 
few  facts  interesting  in  a  scientific  point  of  view. 

The  instrument  which  is  used  in  the  soldering,  and  which  is  called  in 
French  ^  fei^a-souder,"  ought  not  in  soldering  aluminium  to  be  either  of 
iron  or  copper,  but  of  aluminium  itself;  for  the  soldering  alloy  adheres 
to  iron  or  copper  in  preference  to  aluminium.  The  flux  lued  to  fitunlitate 
the  adhesion  is  made  of  three  parts  balsam  ci  copaiba,  mixed  with  one 
part  of  pure  turpentine ;  the  materials  are  mixed  in  a  porcelain  capsule, 
and  a  few  drops  of  lemon-juice  are  added  to  &vor  the  mixture  of  the  two 
resins. 

This  flux  is  used  for  thoroughly  impregnating  the  fragments  of  solder 
which  are  to  be  employed.  It  is  important  to  use  the  blowpipe  no  longer 
than  is  necessary,  to  prevent  loss  of  zinc  from  volatilization. 

Lastly,  another  novelty  of  this  branch  of  manufacture  is  aluminium 
bronze,  which  has  the  proportion  of  ten  parts  of  aluminium  to  ninety  of 
copper,  and  has  the  tenacity  of  steel.  This  alloy  is  now  applied  on  a 
large  scale  by  J.  M.  ChristoflSe ;  he  has  noticed  that  it  is  of  great  advantage 
to  make  all  the  surfaces  of  friction  in  machinery  of  aluminium-bronae. 
Thus  a  bearing  which  had  been  placed  on  a  polishing  lathe  making  2200 
revolutions  a  minute  was  found  to  last  eighteen  months,  while  b^ringi 
of  other  different  metal,  had,  in  the  same  circumstances,  lasted  at  most 
only  three  months.  He  has  employed  this  bronze  with  equal  success  in 
the  manufiEtcture  of  cannon,  howitzers,  and  all  kinds  of  weapons  of  war. 
Pistol-barrels  have  been  thus  made  which  have  done  good  service. 

There  is  as  yet  nothing  very  conclusive  with  regard  to  this  application 
to  artillery ;  but  Mr.  Christoffle,  relying  on  the  tenacity  of  aluminium- 
bronze  and  its  resistance  to  wear,  thinks  that  it  will  be  applicable  to 
the  manufacture  of  bronze  for  cannons.  As  in  France  la^  artillery- 
pieces  are  coastructed  exclusively  in  the  government  work-shops,  he  has 
asked  for  a  permit  to  manufacture  at  his  own  expense  some  pieces  of  ar* 
tiilery,  espemlly  such  aa  are  most  exposed  to  injury. 
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Art.  XVI. — Seventh  Supplement  to  Dana^s  Mineralogy;  by  tbe 

Author. 

List  of  Worki^  etc. 

Fb.  toh  Kobkll  :  Die  Mineralogie.  248  pp.  12mo,  with  4  plates.  Leipzig,  1868* 
An  excelleot  miDerelogical  manual 

Dr.  T.  SoHSBEBB :  Ldthrohrbucb. — A  maDoal  on  the  blowpipe  and  Uowpipe  analy- 
•11.    294  pp.  12bk>.    Braunschweig,  1857. 

Dr.  A.  KmvwKyn:  XJebersicht  der  Reeultate  unoeralogieGher  ForBchangeo  in  den 
Jahren  1856  und  1857.  272  pp.  8 to.  Leipzig,  1859. — Dr.  Kenogoti  is  now  pro- 
ietsor  of  mineralogy  at  Zurich,  and  still  finds  time  to  continue  his  excellent  review 
of  the  progress  of  Mineralogy,    lliis  volume  covers  the  years  1856  and  1857. 

Dr.  A.KBirMaoR:  Tabellarischer  Leitfaden  der  Mineralogie.  272pp.8Ta  Zuridi, 
1859. 

Dr.  J.  SoBABUs:  Anfangsgriinde  der  Mberalogie.    250  pp.  8vo.    Vienoa,  1869. 

DcLAroeeE :  Nouveau  ooors  de  mineralogie,  comprenant  la  description  de  tootes 
lee  espdoes  mio6rales  avec  leurs  applications  directee  aux  arts.  Tome  ler,  Ire  et 
2e  livraisona.    Paris,  1858.    8vo,  550  pp.,  with  au  Atlas  of  16  pages  and  20  pUtee. 

DuTEBifOT's  Minendogy.— The  4th  Tolume  of  the  new  edition  has  iost  been  issued 
at  Paris. 

Dr.  Rnrm  toh  Zepharovioh:  Mtneralogischen  Lexicon  fBr  das  Kais^^um  Oee- 
terreich. — Mineralogical  Lexicon  for  tbe  Austrian  empire.  This  work  is  mentioned 
in  the  Bulletin  of  the  K.  K.  geol  Reicbs.  for  1858,  p.  116. 

O.  SooKOW :  Die  Mineralogie  in  besonderer  Beiiehung  auf  chemisch-geDetisdift 
und  metamorphische  Verh^nisse  der  Mineralien.    8vo.     1858. 

Dr.  J.  G.  Kiteb:  Album  de  Mineralogie;  in  4to  with  22  colored  plates.  ParisL 
Fmnin  Didot  fr^rea.  80ir.— Also  traasUtMi  into  Ai^liah  and  republished  in 
Loiidoa 

L.  GaiRfBE :  Description  g6ologiqne  et  mineralogiqne  da  departement  de  la  Loire, 
zx  and  779  pp.  8vo,  with  7  charts.    Paris»  1858. 

Rossi:  Nuovi  prindpii  Mineralogici.  64  pp.  4to.  Venice,  1857.— According  to 
a  notice  in  Jabrb.  Min.  1858,  75,  the  work  presents  a  new  classification  of  minerals, 
dividing  them  into  6  classes  and  their  subordinate  groups.  Tbe  classes  are,  1.  £xo- 
exNS,  the  gases  and  water ;  2.  £ndo«bns,  the  sulpbureui,  teliurets,  arseniurets,  4ic  ; 
8.  Htfoobns,  tbe  feldspars  and  related  silicates ;  4.  Peeiobkb,  magnesia  and  aluiuio- 
ous  hydrosilicates;  5.  Epiokns,  carbonates,  sulphates,  chlorids,  fluurids,  Ac  ;  6.  Mjct- 
jUuofs»  garnet,  pyroxene,  mica,  tourmaline,  spinel,  iic 

J.  H.  SoHEdDBB :  Elemente  der  recbnenden  Krystallographie,  with  78  figures  and 
6  lithographic  plates.    Olausthal,  1859. 

J.  W.  BaOoKv:  118  Stilck  Oypsabgiisse  von  naturlichen  sowohl  eiofacben  Erys- 
tallen.— Models  of  crystab  including  especially  twins  of  the  feldspars,  by  J.  W. 
BrOeke.  Berlin,  1867.  A  pamphlet  of  20  pages  oootaining  descriptions  of  the 
models. 

H.  D.  RooxBs:  The  Geology  of  Pennsylvania,  a  Govemment  Surrey,  with  a 
general  view  of  the  Geology  of  the  United  States,  Essays  on  tbe  Coal  Formation 
and  its  fosails  and  a  Description  of  tbe  Coal-fields  of  North  America  and  Great 
Britain,  by  U.  D.  Rogers,  State  Geoloffist»  Prof.  Nat  Hist.  Univ.  of  Glasgow,  <fec. 
2  vols.  4to  of  586  and  1046  pages,  with  numerous  plaies,  maps,  sections  and  wood- 
cuts.—Prof.  Rogers  has  given  in  his  great  work  a  number  of  analyses  of  mineral  coal 
and  iroB  ofss,  bcsidss  d<Trihing  At  length  Um  min—  of  Pennsylvania. 
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J.  Hall  And  J.  D.  WHrmr:  Report  on  the  Oeologioil  fimresr  of  the  State  ti 
Iowa,  embracmg  the  retolta  of  ioTestigaiione  made  dorio^  portions  of  the  yeani 
1855.  56,  57.  725  pp.  large  8?o,  with  numerooe  platea.— Prof.  Whitney  has  pub- 
lished analyses  of  Tarions  limestones,  dolomites,  iron  ores,  ooals,  and  treated  also 
briefly  of  the  lead  region  of  the  Upper  Mississippi 

W.  B.  Looar:  Geological  Surrey  of  Canada,  Report  of  Progress,  fbr  the  year 
1857.  240  pp.  870.— UiQtains  information  on  the  economical  minerals  of  Oaniada, 
and  a  paper  on  Dolomites  by  T.  8.  Hunt. 

O.  M.  Libbkb:  Report  IIL  on  the  Geological  Survey  of  South  Carolina.  224  pp. 
8to  with  maps.  1 858.— Contains  chapters  on  the  gold  and  other  minerals  and  rodbi 
of  a  part  of  South  Carolina. 

HASfifi  Bauiro  Ginnrs:  Das  Koni^jfliche  mineralogische  Mueeum  in  Dreedea 
110  pp.  12mo. — A  catalogue  of  the  mmcfals  of  the  Dresden  Museum  and  a  |^aa  of 
the  building  and  arrangements* 

C.  U.  Sbrfaed:  Report  of  the  Mount  Pisgah  Copper  Mine.  8  pp.  8yo.  New 
Ha?en,  1859.— The  copper  ore  is  chalcopyrite.  It  occurs  in  gneissoid  mica  sdiistw 
The  other  minerals  of  Mt.  Pimh  are  Tivianite  in  fine  crystals,  automolite,  apatite, 
hyalite,  staurotide,  tremolite,  dirysocolla,  etc  An  impure  chlorite  from  the  regio* 
is  named  Upidocklore,  There  is  no  analysis  giren,  and  no  other  good  foundation 
for  the  new  name. 

In  the  same  punphlet,  Prof  Sheperd  proposes  names  for  mineral  substances  (of 
which  he  promises  future  descriptions)  from  Ducktown,  a  copper  mine  in  the  Buam 
vicinity,  in  eastern  Tennessee.  These  names  are  CopperatiM  for  a  **  h  vdrated  fer- 
rous cuprous  and  ferric  sulphate  f  Leueanterite  for  an  efflorescence  on  the  coppAra- 
sine ;  JBtuhHU  for  a  *"  rusty  insoluble  ferric  sulphate ;"  8t«phen»oniie  for  a  '*  nydro- 
sulphata«arbonate  of  copper,  of  a  chrysoprase  ^een  color.**  Until  they  are  fully 
described  by  the  author,  and  complete  analyses  given,  with  other  evidence  that  they 
ire  good  species,  these  names  can  have  no  claims  to  recognition  in  the  science. 
A  common  blackish  copper  ore  from  Ducktown  is  named  dwktoumite,  making  five 
so-oalled  species  from  Ducktown.  The  mineral  appears  to  the  eye  to  be  only  a 
mixture.  H.=:5'5.  G.aB4*55— 4*66  (Mr.  R  A.  Fisher).  Color  blaeki^  steel-gray 
with  a  shade  of  bronxe.  Said  to  contain  80*76  iron,  26*04  copper,  with  48*20 
undetermined,  but  set  down  as  "sulphur,  by  difference." 

Prof  G.  J.  Brush  has  handed  me  the  following  notkes  of  the  Dudctownite  and 
Lepidochlora 

"  Having  recently  visited  the  Du<^town  mines,  I  have  obtained  specimens  of  the 
•o-called  new  species  ^btektownite,  and  after  assuring  myself  of  their  authenticity 
by  comparison  with  a  specimen  received  from  Prof  Shepard,  I  have  submitted  them 
to  examination.  A  carefbl  inspection  with  the  magnifier  shows  that  besides  the 
quarts,  roalachito  and  limonite  mentioned  by  Prof  Shepard,  tliat  the  mass  is  made 
up  of  an  Ultimate  mixture  of  two  substances,  one  of  which  lias  a  bronze  and  the 
other  a  steel  or  blackish-gray  color.  Occasionally  the  mixture  contains  a  small 
qnantity  of  yellow  copper  pyrites.  The  bronze  colored  mineral  selected  as  carefully 
as  possible  gave  the  following  diaracters.  Before  the  blnwpipe  in  matrass  yielded 
a  copious  sublimate  of  sulphur,  indicating  one  of  the  higher  sulphids.  Pulverized 
and  roasted  in  an  open  tube  gave  a  reaction  for  sulphur  and  left  a  reddit^b  residue. 
Fused  on  charcoal  the  assay  became  magnetic.  A  specimen  carefully  roasted  on 
charcoal  till  sulphur  ceased  to  be  given  oS,  was  dissolved  in  salt  of  phosphorus ; 
it  gave  a  reaction  for  iron  only,  no  reaction  for  copper  was  obtained  even  on  fusing 
the  bead  with  chlorid  of  sodium,  thus  proving  the  mineral  to  be  entirely  free  from 
copper.  Its  hardness  was  sufikient  to  scratch  feldspar;  this  together  with  the  reac- 
tions b  the  matrass  and  on  charcoal  indicate  that  the  substance  under  examination 
was  tron  pyrites. 

The  blackish-ffray  substance  gave  off  no  sulphur  when  examined  in  the  matrass, 
but  yielded  sulphurous  acid  when  treated  in  the  open  tube  and  on  charcoal,  and 
showed  the  presence  of  a  large  amount  of  copper.  In  hardness  it  was  very  infe- 
rior to  the  bronze  mineral,  but  its  mixture  witn  the  latter  prevented  an  accurate 
determination.  An  assay  made  of  a  fragment  of  this  mixture,  contaming  a  small 
amount  (not  over  one  or  two  per  cent  at  most)  of  malachite  and  perhaps  also  a 
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■mall  quantitj^  of  limonite,  g&Te  46*70  per  oeot  of  metallic  copper.  The  mixture 
with  iron  pyrites  and  the  asMciatiog  minerals  was  such  that  it  was  almost  impoesa- 
hie  to  select  the  blackish-graj  minml  pure. 

These  &cts,  howcTer,  are  sufficieDt  to  prove  that  duektowniU  is  not  a  homogene- 
ous substance.  The  low  amount  of  copper  obtained  bv  Pro!  Shepard  is  ezpUiined 
hr  his  specimen  having  contained  a  very  considerable  admixture  of  iron-pvrites. 
Tlie  substance  I  have  examined  is  a  mixture  of  iron-pyrites  and  a  rich  sulphid  of 
copper,  which  if  obtained  pure  would  probably  prove  to  be  copper-glance.  I  am 
requested  by  Dr.  &  A.  Fisber  to  state  that  the  specific  gravities  quoted  by  Pro! 
fihepard  were  taken  upon  fragments  which  contained  malachite,  quartz,  and  limoo- 
ite,  and  are  of  no  value  fdrther  than  as  an  approximative  densitv  of  the  ore. 

In  Professor  Shepanfs  description  of  the  substance  he  calls  Upidochlore^  he 
quotes  me  as  authority  for  its  specific  gravity  and  chemical  composition.  The  onlj 
•samination  I  have  made  of  it  was  to  determine  the  density  and  the  amount  of 
water  it  contained,  and  in  my  report  to  Prod  Shepard  I  gave  these  with  the  remark, 
*tmear$  tn  he  a  mixture  if  eilorite  emd  mtoc?  Prof.  Shepard  gives  no  physical 
or  oiemieal  duuracters  which  distinguish  the  mineral  from  chlorite." 

Oh.  Hkepin  :  Sur  la  Nomendature  et  la  Classification  des  eaux  Min6rales.  8vo. 
Paris,  1859. 

J.  HooIl:  Des  prindpales  eaux  mmerales  de  TEurope.    8vo.    Paris,  1868. 

On  the  Miero9eopieal  Structure  of  Cryelah,  by  H.  0.  Sorby,  Quart  Joum.  OeoL 
Boa,  xiv,  458.— Treats  mainly  of  the  cavities  in  crystals,  and  draws  from  them 
aome  conclusions  with  regard  to  the  origin  of  the  rocks  in  which  the  crystals  occur. 

A  lut  of  pmudomorphic  mineraU  oeewnring  in  Scotland,  by  Dr.  Heddle  (PhiL 
Mag.,[4],xvii,48. 

On  Peeudomcrjp^imn,  or  the  Perimorpkon»  of  Colette  and  Epidote  into  Garnet, 
hj  A.  Knop  of  Giessen,  Jahrb.  Hin.,  1858,  38. 

On  ffeteromeritm  and  ffetemmeroue  mineraU,  by  R.  Hermann,  J.  t  pr.  Chem., 
Izxiv,  266—814,  Izxv,  886--448. 

Alteration  of  MineraU.--J>r,  H.  Eichhom  has  published  (Pogg^  cv,  126)  an  im- 
portant paper  on  this  subject.    Pulveri«*d  ekabante  was  exposed  to  different  weak 
solutions.    (1)  4*0  grams  of  chabazite  ki  water  containing  4*0  grams  of  common  salt 
to  400  cubic  centimetres,  for  10  days  in  the  cold;  (2)  15*0  grams,  with  10^  grams 
of  chlorid  of  ammonium  and  500  c  c  of  water  for  21  days ;  (8)  16  0  grams,  with 
SO  grams  crystallized  carbonate  of  soda  and  500  c.  c.  of  water,  for  21  days ;  (4)  1 5*0 
fframs  with  10*0  grams  of  carbonate  of  ammonia  m  500  c  c  water  for  21  days. 
The  Ibllowmg  are  analyses  of  true  diabazite  and  the  altered  products: 
Si        Si        Ca        ]^      Sfa       £[ 
Chabasite,        47'44    20-69     10*87    0  65    0*42    2018=  99-75 
Altered         **         1,    48*81     21*04      6^5    0-64    540     18*88sslOO*S7 

-  •'2.    61*26    2217      415        [0*61]        14*87  AmO  6  94=100 

**  *         8,    48*89     20*76       5  64  6  86  18*46=1 001 1 

«  '•4,    50-61     21*26      5*68        [087]         16*72  AmO 5-91=100. 

descriptions  of  Species, 

AdODLfn. — This  ore  from  Beresowsk,  has  afforded  R.  Hermann  (J.  £  pr.  Gh. 
Izxv,  460): 

8  16  50      Bi  84*87      Pb  36-81       Cu  10*97      Ni  0*86      Au  0*09  xe  99*00 
corresponding  to  the  formula  (€u,  Pb)  S  +  8Bi  B\ 

ADELPHOLITE,  A.  E,  NcrdeMkiold  (Beskrif.  Finland  Min.,  <kc..  Jahrb.  Min. 
1868,  818).— A  niobate  or  tantalate  of  iron  and  manganese  with  9*7  per  cent  of 
water.  Crystallization  dimetric,  the  angles  undetermined.  H.=3  6— 4  5.  0.^^*8. 
Lustre  greasy,  subtraoslucent  Brownish  yellow  to  brown  and  black.  Streak 
white  or  yeUowic^  white.  From  Bajamaki  in  Tamela,  Finland,  with  beiyl  and 
small  crystals  4sf  taatalito. 
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AoAUUToun  [p.  252,  V].— 'Scbeerer.liAs  referred  the  minerals  from  Chiiuk  in- 
daded  imder  AgaunatoUte  to  three  groupa  (HandwJki.  Ohem.). 

1.  Oommon  ^^almatolita  &r  hydrwu  potoih-alumifia  9iUeate,'^Fir$t  dhUion  oon- 
tainiog  iti,  S^l  63i,  i&,  [Km.,  p.  208,  anal.  1,  2].  A  teamd  kind  is  mcntMNied 
under  this  group  having  the  same  oonstitaents  except  8&  in  place  of  IK.  It  is 
based  on  Thomson*8  amuysis.    [Min.,  anal  8.] 

2.  A  hydra*t9  alumina-nlieaU. — He  here  mdndes  Klaproth*s  analysis  (Beit^  ii» 
189X  Si  62,  Si  24,  Ca  1,  teO  0*05,  A  10— 91-60;  also  Lychnell  and  Walmstedt's 
[Mia,  p.  258]. 

8.  A  hjfdroMM  magnuta-MUieate,  or  tUatite, 

Under  the  first  group  he  places,  besides  Ohtnese  specimens  m  a  Jirtt  dirision,  the 
agalmatolite  of  Nsffyag  analysed  by  Klaproth  [Mia,  anal  2];  a  sMotM^ that  of  Och- 
senkopC  analyzed  by  John,  and  near  Onkosin ;  a  third  the  affalmatolite  of  Schem- 
nits,  analysed  by  Earafiat  [Mia,  anal  4],  and  the  parophite  and  dysyntribite.  These 
three  divisions  differ  in  haying  for  the  protoiyds,  the  first  lit,  the  second  2  ft,  the 
third  SB. 

[Scheerer,  in  his  yaluable  paper,  fails  to  note  that  parophite  was  described  as  a 
r<Kk  and  not  as  a  mineral  by  T.  S.  Hunt ;  and  that  dytyntrihiU  was  also  proved  to 
be  a  rock  by  Smith  and  Brush.  The  relation  to  agalmatolite  is  undoubted.  But 
owing  to  the  impurities  present,  it  is  not  safe  to  infer  the  precise  composition  from 
the  analyses.  G.  J.  Brush  in  his  article  on  the  Qieseckite  of  Northern  New  York 
(this  Jour.,  zzyi,  64,  July,  1858,  and  VI  SuppL,  p.  850),  shows  that  this  gieseckite 
is  in  fact  a  (>otash-agalmatolite,  and  as  it  comes  from  the  same  region  with  the 
dysyntribite  it  is  obvious  that  Ihe  latter  ii  the  wme  compound  in  an  impure  state; 
The  constituento  found  by  him  were  6fi.  7S.  129i,  ^=(B*,  fi,  £['^i|  whkb  brings 
it  most  nearly  to  the  thiixl  division.  Prof  Brush  also  shows  that  tne  potash-pinites 
and  liebenerite  are  related  to  the  gieseckite  and  potash-agalmatolite.  Besides,  io 
his  remarks  on  pyrophylUte  (same  vol  this  Jour.,  p.  69),  he  |>royes  that  the  **  hydrous 
alumina  silicate^  sgalmatolite,  or  that  of  the  second  group,  is  compact  pyrophylUte, 
as  suggested  by  walmstedt.— a] 

ALISONTTE,  J^i«2(f  (this  Jour.,  [2],  xxvii,  887).— Alisonite  is  a  sulpbnret  of  lead 
and  copper,  from  *<  Mina  Grande,**  near  Ooquimbo,  Chill  It  has  a  deep  indigo-blue 
color,  quickly  tamisihing  on  exposure;  G.ss6'10;  H.=2*5 — 8.  Associated  with 
cemsite  and  malachite,  imd  also  vanadate  of  lead  and  copper.    Oomposition: 

S  1700  Cu  58-68  Pb  28-25  =  98-88 

corresponding  to  8eu3»  PbS,  which  requires  Cu  5888,  Pb  2888,  S  17*77. 

ANALoim  [p.  818,  lY]. — Rammelsberg  has  published  some  analyses  of  analdme 
in  Pogg.,  cv,  817,  sustaimng  the  received  formula.  He  mentions  reasons  for  doubt- 
ing the  analysb  of  von  Waltershausen  [Mia,  No.  8]. 

Apatiti  [p.  896,  I — YI].— An  apatite  from  Erageroe,  Norway,  according  to 
y dicker  (Rep.  Brit  Assoc,  Dublin,  1857)  contains  bo  fluorine. 

AaAaoNTTB  [p.  448,  II,  m,  IV,  Y].— The  yariety  of  aragonite  contaming  kad, 
called  tamowitnte,  has  been  examined  ciystallographically  by  Websky  (2£its.  D. 
geoL  Ges.,  ix,  787).  The  crystals  were  from  Laxarowka,  one  to  three  liuM  long,  and 
one-fifth  to  one  line  through.  The  faces  observed  are  /,  i\  i*Y,  1-1, 1,  ^,  2-2^  |-29 
§2,  f^,  ^^2,  f2,  f  j|»  ¥-|f  '"'**  •"^^  ^  measuiement,  /:/=ll6*»  It', 
/:  l=148<^  86'.  By  calcuUtion,  l-¥ :  1-{=:108^  84'.  Three  very  complex  twms 
are  finely  figured  on  the  plate. 

A  fine  green  aragonite  occurs  near  Gerfalco  in  Toscanr,  in  radiated  columnar 
forms.  Marcel  de  Sevres  attributes  the  color  to  the  oxyds  of  copper  and  iroiL— > 
L^Jnstitut,  1858,  p.  851. 

AsBotAN  or  EAaTBT  Cobalt  [p.  126].— On  the  oocurrenoe  of  Cobalt,  and  nickel 
ores  in  Gaston  Co.,  North  Carolina,  H.  Wurta  (Am.  J.  Scl,  [2],  xxvii,  24). 

ADTUifrra  [p.  480,  lY  (p.  180).  Y,  YII]. — According  to  Descloiseaux,  autunite  it 
optically  biaxial,  and  the  prism,  instead  of  square,  is  mombic,  with  /:  /=s90^  4S'.«— 
ilnM^  1859,  88. 
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BABsraAEBfn  [p.  500, 1].— Under  the  name  of  ffomidklin,  BreitfatnDi  hn  de- 
■eribed  an  ore  frooi  Plaoeo  io  VoigUand  (B.  n.  H.  Zeit,  zrii,  S8S,  424,  ana  zriii,  66), 
identical  wHh  barnhardtte  in  compoeitioo  and  other  cfaan^eri.  CryttiHifatinn  ai- 
netrie  octahedral;  mostly  compact  maanire ;  0.=4'47i— 4*480 ;  H.a4— 6.  Oolor 
a  little  more  bronzj  than  chatcopyrite;  streak  black.  Cbatsofi^toit  according  to  an 
imperfect  analysis  by  T.  Richter,  Iron  82'1,  copper  48*2.  leaTing  84.7  for  solphar 
ana  a  small  admixture  of  earthy  substances.  Ricfater  writes  the  formula  t6a3+ 
PeS'sKlroo  238,  copper  48 2»  sulphor  80*5,  which  is  precisely  the  composition  given 
by  Genth  for  the  barnhardite.  It  is  associated  with  kapferpechen  and  malachite. 
Othei  localities  are,  Friedenstgrube  near  Lichtenberg  in  Bararia,  Dochy  of  Heese 
near  Viedendorf,  and  at  Breitenstein  near  ViedenkopC;  Doeky  of  Hassan  at  Ober- 
lahnstein,  Kupforbei^  in  Silesia.  Johanngeorgenstadt,  Lanterbach  in  the  Harts, 
Rheinbreitenbach  on  the  Rhme,  Q<iAdmerget  in  Algeria,  Cbtlk  at  RemoUnos  and  To- 
oopilla  and  Japan. 

Baettss  [p.  866.  IT,  Y,  VI].— The  hrachydome  j^-l  has  heen  obserred  by  E^  J. 
Chapman  in  a  barytes  crystal  in  the  Mnseom  of  the  Uniferaity  of  Toronto  (Cana- 
dian Jour,  ir,  65). 

Brif!frrK  [11,  III,  IV1.«— This  monometric  mineral  from  Bimien  Talley  contains,  ac- 
cording to  Stodcar-Escfaer,  (Kenngotfs  Min.  Forsch.  for  1866,  '67,  p.  174): 
S  As  Ou  Ag 

82*78  1898  4634  191 

according  to  which  the  ratio  for  the  A%  S,  On  is  1 : 8 : 8,  and  be  obeerrea  it  ia 
identieal  with  enargite  except  in  crystalliwitioft. 

BLxitDx  [p.  46,  II,  Y]. — A  brown  blende  from  near  Burbach  in  the  Siegen  dis- 
trict afforded  0.  Schnabel  (Pogg.,  cv,  144)  ZnS  70*46,  FeS  12-69,  msoL  resid.  16*96 
c=6ZnS+FeS. 

BoLTomTK  rp.  167,  I1*~~C^*  J*  Brush  has  analyied  anew  the  bolionite  of  Shepard, 
and  confirmed  Dr.  Smith's  result  that  the  mineral  is  ehra/wolite.  He  has  also  shown 
that  the  analysis  of  von  Hauer,  and  the  arguments  of  Kenngott  based  upon  it,  are 
wrong.    He  obtained  (this  Jour.,  xxrii,  896)— 

5i  ilg  1*0  Oa  21  ign. 

42*82  64-44  1*47  0*86  tr,  0*76=100*84 

It  is  therefore  a  very  pure  magns$ia'€hry9olU«,  a  Tariety  of  the  species  not  yet 
found  elsewhere.  H.=6— 6*6.  G.=8*21.  Oolor  ash-^y,  but  fraffn»ents  almost 
colorless  and  nearly  transparent  Cleavage  rery  distinct  ia  one  mreetion.  Hie 
crystals  are  imbedded  in  a  Umeatone  gai^^ue,  and  the  sectioBa  of  them  are  often 
rectangular. 

BoEiOTs.— See  Iktradymite. 

BaiwsTOLmi  [p.  471]. — R.  T.  Shnmlen  hat  published  a  paper  (Pogg.,  cv,  460), 
aiming  to  show  thai  the  expansible  fluid  observed  by  Brewster  in  topax,  quartx  and 
amethyst,  is  liquid  carbonic  acicL  The  expansion  of  the  Brewstoline  in  a  change 
of  temperature  from  60<>  to  80^  F.  was  26  per  cent ;  and  according  to  Thiktrier, 
liquid  carbonic  add  expands  between  82^  and  86^  F.  46  per  cent.  In  the  former 
the  rate  per  descree  is  0*882,  in  the  latter  0*888.  The  index  of  refhiction  of  the 
Brewstoline.  according  to  Brewster,  is  1*1106  for  a  ^wcimen  in  a  Siberian  araethystk 
and  1 1811  for  one  in  a  Brazilian  topaa,  or  leas  than  the  number  for  water  (1*886) ; 
and  although  the  exact  number  for  carbonic  add  has  not  been  obserred,  it  ia  stated 
bj  Dary  and  Faraday  to  be  less  than  that  of  watar. 

BaocHAirnTa  [p.  891]. — ^BrochantSte,  according  to  F.  Sandberger  (Po^-*  cv»  ^^H), 
occurs  in  Nassau,  alonff  with  chalcopyrtte,  salena  and  chalybfte.  mamdiite  and  allo- 
phane.  An  analysis  by  H.  Risse  aibrded^S  19-0,  du  67*8,  £[  18*8,  and  tract  of 
chlorine,  corresponding  to  the  formula  0tt7S'+6£L 

Calaxini  [p.  818,  ir].-«>  Analysis  of  the  white  or  oriorkn  ealaiiuna  ftom.  San- 
taodtr  in  Spam,  by  a  Sdmabel  (Pogg.,  CT,  144) : 

5i  2n  Sl,9e         *1^  fi 

28*74  66^6  108  tr.  884ss99*41.    0.s848. 
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OALOIFERRITB,  /.  R,  Blum  (Jahrb.  Min.,  1868.  f87>—A  mitierfa  reUttod  to 
▼iTianite,  of  a  ralpUor-yellow,  greeniah  jellow  to  MstnD-green  and  jenowish  white 
oolor,  and  snlphur-yelloir  streak ;  ocean  crystalline  foliated,  with  oae  Tery  perfect 
deavage  aflbraine  thin  lamells,  and  traces  in  two  other  direetionft,  one  at  right  an- 
gles to  the  perfect  cleavafl^e  hM  and  the  other  ohliqae.  H.s2-6  ;  G.:s2'538 — 
2-529.  Reissig.  Thin  lamelltB  translucent  B.B.  affords  a  black  shining  magnetic 
globule.    Suily  decomposed  by  muriatic  add.    Analysis  by  IL  Reissig  afforded — 

1^  Si  9e  U  Hg  ti 

8401        290        24-84        14-81         2-66        2066s99*27 
Oxygen,        191(1        185  7-27  428        1*06        18*27 

affording  therefore  as  the  oxygen  ratio  for  the  protoxyds.  seaqmoxyds.  phosphoric 
add  and  water,  nearly  6 : 9 :  20 :  tOsOlt.  8S.  4r,  20ft.  Occurs  in  nodulee  in  a  de- 
posit of  day  at  Battenberg  in  Rhenish  Bavaria.  The  exterior  of  the  nodules  ii 
massive  ana  yellowish  brown  or  reddish  brown,  and  consists  of  the  impure  or  altered 
calciferrite. 

Oaloit«  [p.  435. 1 — ^YTl — A  grass  green  cleavable  calcite  from  Central  India 
contains  according  to  S.  Haughton  (Phil.  Mag..  [4].  xyii.  16).  a  siliceous  skeleton, 
amounting  to  about  14  per  cent  of  the  whole,  to  which  it  owes  its  green  color. 
The  skeleton  afforded  on  analysis — 

Bi  Si  j'e  6i  Ag       fiandkm 

54-59  4-74  22*84  0*94  4*90  ll-VV^lOO 

givrag  the  formula  (6',  S]6i'4-8fiL  Hr.  Haughton  obeerres  that  the  composittoii 
rewmbles  ihat  of  fflaueonite.  He  names  the  rods,  which  is  merely  a  mixture  of 
caldte  and  the  green  mineral,  Hislopite. 

Analyses  of  many  limestones  by  J.  W.  Mtllet  are  given  in  Tnemey's  Second  Bi- 
ennial Report  on  &e  Geobgy  of  Alabama;  others  by  J.  D.  Whitney  in  Hall  and 
Whitney's  Report  on  Iowa, 

Caldkbitjl — See  Oamet. 

GASsrmm.— The  tin  ore  of  the  veins  at  Evmgtok  near  Arksut,  Greenland, 
where  the  cryolite  occurs,  is  assodated  with  ores  of  lead,  copper,  zinc,  iron  and  mo- 
lybdenum, fluor  spar,  zircon,  cryolite,  etc.  The  veins  vary  from  10  inches  to  i  inch 
in  width,  and  in  the  largest  the  tin  ore  occupies  about  1  inch  on  one  side  of  the  vein. 

CAsnuTAUDin  [p.  482]. — See  Xenotinu, 

CnfOLm  [p.  165].— A  whitish  material,  a  little  greasy  in  lustre,  having  G.s:2'8I9, 
found  with  orthodase  in  granite  from  ITagpor.  India,  hae  beeo  analysed  k^  S.  Haugh- 
ton (PhiL  Mag.,  [4],  xvii,  18)  and  found  to  contain : 

Si  Si  dk  Ag  fifign.) 

65-98  20-97  0'80  045  11-61=:99*26 

The  oxygen  ratio  for  the  alumhia  (indnding  protoxyds)  and  silica  is  about  1 :  8*86; 
It  is  stated  to  be  gritty  under  the  agate  pestle.  Mr.  Haughton  proposes  for  the 
•pedes  the  name  AmteriU, 

[The  spedes  ftpP|Bars  to  be  dmolite,  as  the  characters  and  composition  are  essen- 
tiaujr  the  same.  The  grittiness  under  the  agate  pestle  appears  to  indicate  a  slight 
admixture  of  free  silica.— d.] 

Cobalt,  BfaudL— See  A^Man, 

CONARITE,  BreUJ^mypt,  B.  u.  H.  Zeit.  xviii.  1.— Supposed  to  be  a  hydrons  phoa- 
phate  of  nickel  It  occurs  at  Rottis  in  YoigtUmd  with  Breithaupt's  Rottisite  (which 
see).  It  is  in  small  grains  and  crystab.  with  one  perfect  deavi^Bie,  and  is  probably 
monoclinic  like  vivianite.  with  the  deavage  brachyoiagonaL  H.?b2*5 — 8.  G.=2'469 
— 2-490.  Color  yellowMi  pistadiio-  and  siskin-green,  also  dive-green ;  streak  stskm- 
green.    In  thhi  lamellsB  translooent    It  is  naoMd  from  the  Greek  wvaf of,  ewij^iwa. 

Co/^ptfrasiJM.— See  page  129. 
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CftoooTSRi  [n.  869].— Danber  has  measured  the  anglet  of  croooiette  with  ipraat 
care  and  published  the  results  in  Pogg.  Ann.,  cvi,  160.  He  makes  /:  .^=36^  81'*6, 
•2:t2=50<»  24',  (7=77^  22'  48".  with  a  possible  error  of  1'  52",  and  the  anal 
ratio  fur  the  orthodia^onal,  clinodiagonal  and  Tertical  axis,  is  1 : 0'9688S :  Oi>1761. 

DcwiTUTE  [p.  28fi]. — Eenngott  in  his  last  supplement  (p.  67,  published  in  1859) 
orntinaes  to  place  Do  we/lite  under  OymnUe,  altliough  tne  former  mune  has  the 
priority. 

DiALLooiTi  [p.  446,  in].— Massive  dialloeite  has  been  found  at  PUoeotia  Bej, 
Newfoundland  (T.  S.  Hunt  in  Logao*s  Oana<u  Rep.  for  1857),  in  slates  supposed  to 
be  of  Silurian  age.  Ck>lor  fawn-  to  chestnut-brown.  H.=4.  G.^*25.  It  oontaim, 
aooording  to  T.  S.  Hunt,  84*6  p.  c.  of  carbonate  of  manganese,  with  14*4  per  cent  of 
silica,  with  small  portions  of  iron,  lime  and  magnesia.  All  but  two  per  oeot  of  tha 
silica  were  readily  soluble  in  a  dilute  solution  of  potash. 

DoLomns  [p.  441, 1,  II,  IV].— Analyses  of  many  dolomites  of  Alabama  by  J. 
W.  Mallet  are  given  in  Tuomey*s  Second  Biennial  Geol  Report  of  Alabama;  also 
of  dolomites  of  Canada,  by  T.  S.  Hunt,  in  Logan's  OeoL  Rep.  Canada  for  1857 ;  and 
in  Iowa  by  J.  D.  Whitney  in  Hall  and  Wliitney's  Iowa  Report. 

Dolwnitie  imm  or  spoU  in  foMsiti/erotu  limestone. — According  to  the  investiga- 
tions of  T.  S.  Hunt  (L(^^*s  Canada  Rep.  for  1857,  p.  200).  the  grayish  fossiliferoos 
limestone  of  Dudswell  is  ordinary  limestone  consisting  of  carbonate  of  magnesia 
1*8,  sand  6  2,  and  the  rest  carbonate  of  lime.  The  fossils  have  a  similar  composition. 
But  a  yellowish  material  envelops  the  fossils  or  fills  the  veins»  which  is  dolomiiic, 
consisting  of— 

6aO  ]S[gC  teQ        Insoluble,  sand 

56  60  11*76  8  28  2672  =  98*81 

There  is  here  a  mixture  of  dolomite  and  carbonate  of  lime ;  by  means  of  acetic 
add  the  latter  was  removed  (with  but  4*0  p.  c  of  carbonate  of  magnesia)  and  the 
residue  (52  per  cent)  then  gave 

6aC  jSlgO  ^eO 

51*75  85  78  12  52  ss  100 

The  Portor  marble,  a  well-known  black  marble  with  yellowish  veins,  brousht 

from  the  Gulf  of  Spezsia  (and  according  to  Savi  of  the  Neocomian  formation X  luso 

analyzed  by  Mr.  Hunt,  affbrded  the  same  results.    The  body  of  the  rock  contained 

ocdy  1*0  per  cent  of  carbonate  of  magnesia,  while  the  veins  afforded  85*5  per  cent 

DuektowHUe^^See  page  129. 

DcFftiNOTrnTB  [p.  77,  I,  IL  III,  IV,  V].— This  prismatic  mineral  firom  Binnen 
▼alley,  contaias,  according  to  Stockar-Eseber,  (Kenngott's  Min.  Forsch.  for  1856,  '57» 
p.  177): 

-  *  Pb  Ag  Fe 

68-80  024  =    99-52 

49  22  094  025=    9990 

46-88  162  =  100-08 

47-89  triMce  a    9998 

The  mean  result  elves  the  formula  8PbS-l-2As*S'.  The  last  two  analyses  also  ap- 
proach the  formula  4PbS-|-8A8*S',  wbidi  diffiers  from  that  of  plagionite  or  jame- 
•onite,  in  the  substitution  of  arsenic  for  antimony. 

ELLAGITE,  A.  E,  Nordenakidld  (Beskrifv.  FinL  Min.  etc.,  and  Jahrb.  Mia,  1858, 
818).— Probably  moooclinic;  two  cleavages  making  90^  witii  one  another.  Lustre 
of  cleavage  surface  pearlj^,  shining ;  opake  or  feeble  translucent  Color  yellow, 
yellowish  brown  to  yellowish  red.  Streak  uncolored.  B.B.  yields  water  and  with 
greater  heat  an  enamel-white  pearl  From  Aoland  in  Finland.  Formula  deduced 
ai»Si'+£lSi+12a. 

BNiaoiTB. — F,  Fidd  has  described  (this  Jour.,  xzvii,  52)  under  the  name  of  ^imw- 
ocont/r,  an  arsenical  sulphuret  of  copper  which  he  has  identified  with  enargite.  It 
contains,  according  to  Field,  S  81-82,  As  1914,  Cu  48  50=99*46,  with  traces  of  iron 
and  silver.    The  formuU  deduced  is  86uS+A8S«.    H.=3  5— 4.    0.^4-89. 


s 

As 

28*97 

2201 

24  22 

25  27 

2580 

26-88 

25-77 

26*82 
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Efidor  [p.  806,  II— YI]. — Scfaeerer  has  pnblisbed  (J.  f.  pr.  Chem^  bnnr»  16*7)  a 
paper  opposing  the  analytical  results  of  Hermann  with  r^rd  to  the  presence  of 
carbonic  acid  in  epidote.  In  the  epidote  of  Bourg  d^Oisans  and  Arendal,  Scheerer 
found  neither  carbonic  acid  nor  protoxyd  of  iron.  He  states  that  the  same  error 
extends  to  Hermann's  analyses  of  idocrase. 

Srtmbitt.'SeB  p.  129. 

FaANKUirrrB  [p.  166, 1].— Franklinite  in  crystals  occurs  at  the  mine  Victoria  near 
Eibach  in  Nassau,  according  to  0.  Koch.  Tlie  cr^rgtals  are  cubic  This  species  was 
first  announced  as  existing  in  Nassau  at  the  mine  Breitehek  by  Jung  in  18<4.— 
Kenngott*8  Min.  Forsch.  for  1856,  '67,  p.  146. 

QAL«!f A  [p.  39,  n.  III,  lY]. — A  galena  affording  before  the  blowpipe,  like  cupro- 
plumbite,  some  copper  and  a  trace  of  antimony,  occurs  at  the  mine  of  Antonio  Cms 
near  Oomayagua  in  Honduras,  according  to  W.  J.  Taylor  (Proc.  Acad.  N.  Sd  Philad. 
Aug.  1868). 

Gaenvt  [p.  190, 1 — YI]. — A  mineral  from  Nepal  named  Calckriti  is,  according 
to  Sochting,  massive  garnet — ^Eenngott's  Min.  Forsch.  for  1866,  *67,  p.  115. 

Analysis  br  R.  Richter  of  a  durk-red  garnet  from  Mt  Agiolla  m  TraTeraella, 
Piedmont  (Scheerer,  in  Kon.  Sfich&  Ges.  der  Wist.,  1858,  p.  99) : 

Si  3Si\  Pe  Oa  ftflT 

80^9  17*98  645  82-70  2*76=99*88 

O^gen  ratio  for  %  fi.  5i=10-44 :  10^88 :  20*76. 

Damour  on  the  Subdivision  of  the  Qarnets  into  four  groups. — Llnstitnt,  xxiv,  441, 
and  Jahrb.  Min.,  1858,77. 

GLAUooifTn. — See  under  Caleiie,  and  this  Supplement 

QnsDoaFfm  [p.  58].— Gersdorffite  is  found  in  fine  crystals  near  Ems.    Compo> 
tition  according  to  C.  Bergemann  (J.  f.  pr.  Chem.,  Ixxv,  214): 
As  Sb  S  Ni  Co  Fe 

4502        061         19*04        8418        027        102=100*14 
It  corresponds  to  the  formula  NiS'+^iAa. 

Gold  [p.  7, 1,  II,  Y,  YI].— Native  gold  occurs  in  Australia  hnbedded  in  apatite. 

GONGYLITE  ThMreld,  A.  R  Nordenskiold  (Beskrif.  Finl  Min.  ete,  Jahrb.  Min., 
1858,  818). — An  altered  mineral  occurring  massive  with  cleavage  in  two  directions. 
G  =2*7.  H.=4— 5.  Lustre  greasy,  subtranslucent  Yellow  or  yellowish  brown. 
Streak  white.  &B.  yields  water  and  with  a  stronger  heat  fusing  to  a  blebby  glass. 
Formuk,  according  to  Thoreld,  (Mg.  &)•  Si>+8£l  Si*-f  4i£i;  if  a  part  of  the  iroo 
is  taken  as  protoxyd.    From  Tli  Kitkajirvi  in  Finland. 

GuATAOANiTK. — See  Enargite,  ' 

GTMMni.— See  DeweylUe, 

HiMATrrB  Pp.  118,  II,  III,  lY].— Kammelsberg  (Pogg.,ciT,  541)  has  found  the 
martite  (octahedral  ore)  of  Brazil  to  contain  1*88  to  2  80  per  cent  of  ptotoigrd  of 
iron,  and  is  inclined  to  regard  it  as  a  pseudomorph.    Sp.  gr.  5*165. 

The  octahedral  iron  of  Yesuvius  (io.,  p.  542)  contains  according  to  Rammelsberg, 
while  mostly  7e,  either  some  protoxya  of  iron  or  nuurnesia.  Kammelsbeig  ob> 
tained  (l.)Pe  85  90.  lilg  12-43,  insoluble  1*22;  (2.)Pe8252,  fig  1568,  insoL 
2  00;  (8.)  Pe  92  91,  i^e  6*  17,  liilg  0-82.  The  crystals  are  magnetic,  and  consist  of 
hematite  in  lamina  through  a  magnesian  magnetite.  Specific  gravity  of  1  and  2, 
4*654  and  4  659,  which  is  less  than  in  either  hematite  or  magnetite ;  of  8,  5*285. 

HcasoHiLTrB  [under  Gmelinite,  8211. — Desdoiseaux  has  found  that  herteheliu 
has  a  negative  axis  of  refraction,  taia  kydrolite^  which  is  considered  a  variety  of 
herscbelite,  a  positive  axis.— Ulnstitut,  1859,  88. 

HOMIOHLIN  BreUhauptSw  Bamharditt. 

HoEirBLiifDi  [p.  170, 1,  n,  m,  lY,  YI]. — Scheerer  has  reviewed  at  some  length 
the  paper  on  the  composition  of  the  Hornblende  and  Pyroxene  group  of  minerals, 
in  Pogg.,  cv,  598. 
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Htalophaiis  [I,  III,  Yl.— Siodour-Esdier  hM  wmIjimI  ^alopliftne  aad  kmd  il 
to  cootaia  (Kenogott't  Mm.  Fondh,  1866,  '7,  p.  107): 

Bi  Si  da  6a         fig  &  JTa         ign. 

52-«7        21-Ot        16  06        0-46        0-04        782        «U        0-68=9»-8t 

nii  makes  it  an  ol^oclane  with  part  of  tlie  protozydi  repkcad  bj  bairta,  giTing 
the  formula  (t,  Ba)Si+ilSi*.  Specific  graT^  =2  801.— Kenngotf i  Mm.  Forech. 
for  1866,  '67,  p.  107. 

lumrm  [p.  116,  IT,  Y].— The  yarietiee  of  titanic  iron  haTe  been  isTeetisated 
recently  by  Kammelsberg  (Pogg.,  ciy,  497V.  The  following  are  the  mean  retults  of 
bit  analjsee.  The  last  column  contains  the  ratio  of  feTi  to  9e  which  he  has  de- 
duced from  the  composition.  1,  from  Ingelsberg  near  Hof-Gastein,  [same  analysed 
by  yon  Kobell,  Min.  No.  11 ;  2,  Layton's  Farm,  near  Warwick,  Orange  Co.,  New 
York;  8,  Ilmen  Mts.,  Ural  [Blin.,  Nos.  8,  4,  6,  and  Schmidt  below] ;  4,  Egersund, 
Norway  [Min.,  Nos.  7.  8.  •,  10] ;  6,  Krageroe,  Norway ;  6,  /smfie,  from  Iserwiese ; 
9,  WaaMifu^<mit4,  Litchfield,  Ot.  [Min.,  Nosi  18, 14] ;  8,  Eisenach ;  9,  Snanim.  Noi^ 
way;  10,  Binnen  Valley;  11,  Siminm,  St  Qothard  [Mm.,  No.  17J;  12,  Krugerde. 
—The  analyses  A,  B,  0,  are  of  anomalous  titanic  irons;  A,  Iserine,  in  grains  whidi 
may  be  octahedral,  or  rhombohedral  with  the  apex  truncated;  B,  from  the  basalt  of 
Unkel  [Min.,  under  laerine] ;  0,  titaniferous  iron  sand,  magnetic,  from  the  shores  of 
Moggie  Lake  near  Berlin. 


^* 

RaUo. 

Sp.gr. 
1.           4-889 

Ti 

Fe 

te 

fin      ftg 

*eTi  Fe 

68-08 

2-66 

8880 

4-80     1-66=  99-94 

1 

2.    4-818  A  4  298 

67-71 

2682 

0-90  18*71=  99-14 

1 

8.      4-81— 4-878 

4698 

14-80 

86-62 

2-72    069=10006 

6 

4.    4*744  A  4-791 

61-80 

8-87« 

89-88 

trace    0-40=«100-40 

9 

6.           4-701 

4692 

11-48 

89-82 

1-22=  9960 

9 

6A.        4-762 

8718 

28-40 

29-20 

8-01     2-97=100-71 

8 

6B.        4-676 

42-20 

2886 

80-67 

1-74    1*67=-  9944 

8 

7.           4^86 

28-72 

68*71 

22-89 

0^6    0-60=10067 

1 

8.           6060 

1620 

69-91 

12-60 

0  77    0*66«-100O8 

1 

9.           4-948 

10-02 

7717 

8-62 

1-88    ill  46=98-60 

1 

10.6  6127  A  6160 

9-18 

8198 

8  60 

=  99*70 

1 

11.    6-187  A  6-209 

910 

88-41 

7-68 

0-44     tr,  B100  68 

1 

12.            6-2406 

8-66 

9868 

2-26 

=100-44 

1 

:  18 

A.            4*400 

6719 

16-67 

26-00 

1-74=100  60 

R             4-906 

827 

61-81 

87-22 

2-08    0-78=100-11 

C.             6-076 

6-20 

61*86 

8026 

1-28    048=  98-62 

a  Trace  of  An. 

6  Mean  of  two  analyses. 

The  more  important  conclusions  of  Kammelsberg  from  his  researches  are  as  fol- 
lows:—(1.)  The  common  composition  is  "PeTu  (2.)  Magnesia  in  the  most  of  them 
replaces  part  of  the  protoxya  of  iron ;  and  in  that  from  Layton's  farm  near  War- 
wick, it  amounts  to  14  per  cent,  the  composition  corresponding  to  the  formula  ^eTi 
-f-SgTi.  (8.)  The  preferable  theory  for  the  composition  of  the  species  is  that  of 
Mosander  which  makes  it  a  titanate  of  protozyd  of  hron,  J^eTi  (the  iron  sometimes 
reptaoed  by  magnesium)  with  often  more  or  less  9e,  and  usually  in  simple  propor- 
tions; Rose's  theory  considers  the  yarieties  combinations  of  isomorphous  sesqui- 
ovyds  of  titanium  and  iron,  and  this  would  require  the  existence  of  a  sesquioxyd 
of  magnesium.  Rammclsber|^  also  concludes  that  there  is  no  true  octahedral  titanic 
iron,  and  that  Iserine  (analysis  A)  is  a  combination  of  J*eTi  and  9e¥i'  in  the  ratio 
of  4 : 1. 

[The  ratios  between  the  FeTi  and  9e  deduced  by  Ramroelsberg  are  not  in  most 
cases  the  precise  results  of  (he  analyses.  Thus  in  No.  4,  the  ratio  obtained  for  the 
protoxyds,  titanic  add  and  serauioxvd,  0*8 : 2-7  : 6  is  made  1:8:6;  and  so  in  some 
other  cases.  Rejecting  the  icfea  of  any  titanate  of  iron  being  present,  and  taking 
simple  the  atomic  ratio  between  the  metals  and  the  oxygen,  according  to  Laurent's 
yiew  of  the  constitution  of  such  compounds,  all  the  12  analyses  come  quite  closely 
under  the  formula  of  hematite,  M*0*  (the  species  with  whidi  titanic  iron  is  isomor- 
phous), M  standing  for  all  the  iron,  titanium,  manganese  and  magneaiian  that  it 
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it    The  following  table  shows  ihai,  ezoepting  one  or  two  caaes»  tliA  oomd- 
ig  quite  remarkabki. 


Metalfl. 

OxTfen. 

Ratio. 

MeUlt. 

Ozjf«ii. 

B 

atio. 

AnaLl. 

21-77 

8211 

1  : 1  48 

Anal.  7. 

20-62 

8080 

:l-60 

-     2. 

22-71 

S4*64 

1 : 1-62 

«     8. 

20-29 

80-62 

:l-6l 

«     S. 

20^7 

81-56 

1 : 1-60 

«     ». 

20-14 

8029 

160 

«     4. 

20-09 

82-11 

1 : 1-60 

-   10. 

20O7 

8014 

160 

«     6. 

20*68 

81-48 

1 : 1-68 

-  11. 

20^8 

80-44 

1-60 

-     6A. 

2117 

81-67 

1 : 1-60 

«   12. 

20-18 

80-22 

.1-60 

«    ea 

20-62 

81-64 

1 : 1-64 

In  analysis  A,  the  oorrsspooding  numbers  are  20-62 :  88'96^1 :  1*66 ;  in  B,  21*11 : 
27*87=sl :  1*82 ;  in  0,  21*47 :  27*66=::1 : 1  29.  The  last  two  are  nearly  the  ratios  of 
magnetic  iron  (1 : 1-88),  and,  as  Rammelsberg  suggests,  thej  appear  to  be  litanifer- 
OQs  masnetite.  As  to  A,  which  holds  an  excess  of  oxygen,  Rammelsberg  Queries 
reasonably  whether  the  collection  of  iserine  grains  might  not  have  oontainea  some 
free  titanic  acid  (grains  of  the  black  variety  of  rutile),  but  concluded  that  it  waa 
improbable. — j.  d.  d.] 

Crystals  of  ilmenite  an  inch  and  a  half  in  diameter  and  half  an  inch  thick  haya 
been  found,  according  to  W.  J.  TSylor  (Proc.  Ac  N.  Sd.  Philad.,  August,  1868),  in 
a  boulder  on  the  Schuylkill  near  Fairmount,  Pa. 

louTB  fp.  214]. — A  pseudomorph  after  iolite  caMed  peplofite,  from  Ramsberg  in 
Sweden,  has  been  examined  by  0.  P.  Oarlsson  (Kong.  Vet  Akad.  Forh.  1867,  241). 
H.  =s  8—3-6.    6.  =  2*68 — 2-76.    The  mean  of  three  analyses,  one  by  Mr.  Sieurin, 
second  by  Aomark,  and  third  by  Oarlsson,  gives  for  the  composition: 
Bi  SI  t'e  ]f[n         Ca         ftg  ]Q[ 

46i>5        80  61         6-77  <r.  0*60        7*99        8-80  =  100*02 

whence  the  oxygen  ratio  for  fi,  fi,  S,  Si,  1*62 :  1*00 :  296  :4-98. 

laoH  (natiye)  [p.  17,  II]. — Pieces  of  natire  iron  are  reported  to  have  been  found 
at  Ohotaen  in  Bohemia,  imbedded  in  a  limestone,  the  Pldnerkalk  (K.  A.  and  J.  G. 
Neumann,  in  the  Jahrb.  k.  k.  Oeol  Beichs.,  1867,  854^.  J.  G.  Neumann  sugj^ests 
that  it  is  of  meteoric  origin,  of  the  age  of  the  Pltoerkalk.  An  analysis  afforded. 
Iron  98-88,  graphite  0-74,  arsenic  0*82,  nkkel  0*61.    Its  structure  is  not  at  ail  crys- 


IwAAxin.— See  Schorlamite, 

KARELINITE,  R,  Hermann  (J.  t  pr.  Ohem.,  Ixxr,  448).— Karelinite  is  an  oxyd- 
Bulphoret  of  basmuUi,  according  to  the  analysis  by  Hermann,  which  aflbrded — 

Oxygen  6*21  Sulphur  8-68  Bismuth  91*26 

whence  the  atomic  ratio  for  0,  S,  Bi,  8 : 1 : 4,  corresponding  to  BiO'-fBiS.  It  is  from 
the  Sawodinsk  mine  in  the  Altai  Mt&,  where  it  occurs  with  telluric  silver.  Lustrp 
metallic  Fracture  crystalline,  deavage  perfect  in  one  direction.  Color  lead-gray. 
H.=2.  G.=6*60.  It  is  mixed  with  gray  earthy  bismuthite  (8BiC+Bi]^4).  6.B. 
gives  fumes  of  sulphurous  acid,  and  a  gray  slag  with  a  bead  of  bismuth.  Named 
after  Mr.  Karelin  who  brought  it  from  Siberia. 

KAPmcm  [Y]. — ^This  mineral,  according  to  the  examinations  of  Stfideler,  is  prob- 
ably wavellite,  it  containing  1^  36*49,  i&l  89*69,  with  24*92  (loss)  water.— Eenngott's 
Min.  Forsch.  for  1866, 1867,  p.  88. 

KuLBAurrB  [841, 1,  III].— Analysis  of  the  Keilhauite  by  Rammelsberg  (Pogg: 
Ann.,  cvi,  296): 

Bi         Ti       9e      Si      Ca  t       An      Ag       &      ign. 

1.  29  48    26  67    6*76     6*46    20-29      816    trace    094      0-60    0*64 

2.  28*60    27*04    6*90    6*24    1716     1208    trace    trace     8  69 

The  second  was  made  on  a  crystal,  but  it  was  a  little  altered  and  softened  at  the 
surface.  Rammelsberg  obtains  for  the  oxygen  of  It,  fi,  Ti,  Bi,  the  ratio  7*79 :  4*66 : 
10*69 :  16*81  in  ^o.  1,  and  7*80 :  4*68 :  10*78 :  14*80  in  No.  2.    He  unites  the  oxygen 

aSCOND  ftSRlEi,  V6l.  XXVUI,  No.82.*JULT,  1869. 
18 
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of  the  Bilica  and  titanic  acid,  and  derives  thence  for  fi+S,  Ti+Bi,  the  ratioa  1 :  2^9, 
1 :  218,  and  writes  the  formula  6(Ca,  V)Si+(Sl,  9e)Ti'. 

[Ihe  mean  of  the  two  analyses  affords  in  fact  very  nearly  7*5ft  :  l-5S:6^Ti: 
fiSi  (=7-6  Si),  or  5ft :  ifi :  8'5Ti :  5Si,  which  gives  ooe^ixth  too  mnch  titanic  acid 
for  the  above  formula.  Under  ilmenite  (page  186)  it  is  shown  that  the  composition 
of  that  species  is  best  expressed  by  a  formula  m  which  the  titanhim  is  not  in  the 
state  of  titanic  add,  but  in  that  of  a  metal  replacing  the  other  metals,  in  aooordanoe 
with  Laurent's  theory.  The  fact  confirms  the  view  taken  of  sphene  in  the  Mineral- 
ogy, in  which  Rose's  formula,  sCiiSi+OaTi*  (=8Ca+8Ti+25i)  is  made  equivalent 
to  a«8i»,  (since  Ca+Ti=RO+RO«=R«0«,  and  80a-f8Ti=8R»O»=8fi\.  The 
oxygen  ratio  between  the  silica  and  other  iuGrredients  in  sphene  is  2 : 8.  Now  m 
the  above  Analyses  by  Rammelsberg.  there  is  the  same  oxygen  ratio  between  the 
silica  and  the  other  inajedients,  it  beinjg  in  No.  1, 15*81  to  22-94=:2*002 :  8*000,  and 
m  No.  2,  14*80 :  22*71=1*96  : 8 ;  2 : 8  is  theref(»re  ihe  futuhmental  ratio  of  the  spa- 
des (and  this  is  so,  of  course,  whether  silica  be  Si  or  Bi).    Hence  comes  the  formula 

(lt^  fi^Si*,  which  is  equivalent  to  (ft".  S)Si^  as  given  in  the  Mineralogy,  p.  841, 
from  hrdmann's  analysis,  and  since  confirmed  bv  Forbes.  Erdmann's  analyses,  aa 
calculated  by  R.<immel8berg,  aflbrd  the  same  result,  giving  for  the  ratio  15*58 :  28*79 
=1*97  :  8;  and  16  80  :  28*44=r96 :  8.— J.  d.  d.] 

ER ANTZITE,  O.  BeraemoHn  (J.  f.  p.  Ohem.,  Ixxvi  65).— Krantsite  is  a  fossil  radn 
from  tlie  brown  coal  of  Lattorf.  and  had  been  considered  impure  amber.  It  occurs 
in  grains  and  roundish  pieces,  showing  by  its  structure  that  it  was  once  fluid.    CoUnt 

SeUowifth,  but  mostly  bruwn  to  blade  from  earthy  impurities.  It  is  so  soft  as  to 
e  easily  cut,  and  is  elastic;  no  peculiar  smell;  O.=:0'968;  or  of  the  crunt  por- 
tion 1002.  Fu^es  at  225^  C.  without  change  of  color,  and  is  perfectly  fluia  at 
288^ ;  at  800^  there  distils  over  a  brownish  oil  of  very  disagreeable  and  penetra- 
ting odor. 

LABaADoarrs  [287,  III.— A.  E.  Nordenskidld  has  given  the  name  ErtbyiU  to  the 
anhydrnuA  soolecite  of  Nordenskidld  the  father  [Mio.,  p.  287].  It  is  monoclinic,  or 
perhaps  tridiiiic,  and  has  the  formula  OiiSii-^lSi,  the  formula  of  labradorite.  From 
Eroby.— Besknfv.  FioL  Min.  etc.,  m  Jahrb.  Min.,  1858,  818. 

Lapis  Lazoli  [229,  VIj.—Two  Siberian  localities  of  lapis  lazuli  are  described  by 
N.  Wersseluff  in  tlie  Bull,  de  la  Soc.  Imp.  des  Naturalistes  de  Moscoo,  1857,  No.  4, 
p.  518.  The  mineral  occurs  in  limestone  intersecting  syenite.  As  remarked  by 
Nurdenskiold,  the  colorless  and  greenish  lapis  lazuli  bc^mes  blue  on  heating. 

Lasuuts  [404,  III— Lazulite  occurs  in  beautiful  sky-blue  crystals  in  Lincoln  Co., 
Georgia,  on  Graves' Mountain,  about  twelve  miles  northwest  of  the  auriferous  bell 
known  as  the  Columbian  TOld  mines,  50  miles  above  Augusta,  as  described  by 
0.  U.  Shepard  (this  Jour.,  [2],  xxvii,  86).  In  the  same  region  occur  kyanite,  rutile, 
p^rophyUite,  hematite,  llie  lazulite  occurs  m  certain  layers  of  a  bed  of  itacolumite 
disseminated  through  them  in  crystals  from  one-quarter  to  one  inch  long.  The 
paper  contains  figures  of  the  forms. 

LRADBiLLrrs  [871].-* According  to  0.  U.  Shepard  (this  Jour.,  xxvii.  40)  occurs  in 
small  quantities  at  the  Morgan  Silver  Mine,  in  Spartaabui^  District^  S.  C,  with  py- 
romori^ite  and  cenisite. 

Lrpioomilans  [227].— The  black  mica,  ^  see  GeoL  Soc  Proc.  in  Phil  Mag., 
zvi,  p.  896. 

LiMo.vrra  [181,  IT;  FV].^*  Analyses  of  various  limonites  of  Alabama  are  given  in 
Tuomey's  Second  Biennial  QeoL  Rep.  of  Ahibajna. 

LmoooNrrB  [429]. — The  crystallization  of  liroconite,  acoordmg  to  Desdoizeauz 
(L*In.«titut,  1859,  83)  is  monoclinic,  having  /:  ^=74^  21',  and  the  vertical  axis  is- 
clined  25^  from  a  vertical 

MAONKTm  [105,  II,  IV,  YI].— Rammelsberg  in  Pogg.,  dv,  586,  gives  several 
analyses.    In  some  there  is  a  little  magnesia,    One  from  biasalt  near  Eisenach, 
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aiBMfM  0*10  titanic  add  and  1*20  mtgoMia,  with  9e  69*88,  te  srsSsr^^-Oe.    Sea 
further  under  ihnenite  and  hematite. 

Mbllitb  [476,  IF). — A  new  loca1it]r  has  been  found  in  Ruaeia,  in  the  diatrict  of 
Kertechinsk,  at  the  mine  of  Dmitrirwsk,  in  bituminous  coaL 

MiCBOOLtifB  [242,  yr).— Breithaupt  has  described  (Beig.  u.  H&tt  Zeit,  zrii,  824) 
a  twin  consiitting  of  albite  and  microcline,  in  which  the  two  have  the  Tertical  axis 
parallel  and  the  faces  of  perfect  clcaya^  (P)  precisely  coincident,  showing^  an 
identity  in  the  inclinations  of  tlie  planes.  Breitnaupt  cites  an  analysis  from  Pogg., 
lii,  467,  by  Awdajefl^  agreeing  with  microcline  in  the  composition,  affording,  viz., 
Si  67  20,  £120*08,  9e  0*18,  &  8-86,  OaO-21,  lilg  0*81,  ffa  5  06,  the  formula  of 
which  may  be  written  [tSi+SlSi']+[lSraSi+SiSi»]. 

MoLTBDvinTB  [66, 1,  IV]. — Obeeryations  on  the  crystallization  of  molybdenite 
are  published  by  A.  Knop,  in  Jahrb.  Min.,  1868,  48. 

NATKOLrra  [327,  VI]. — R.  Blum  has  a  paper  on  the  pseudomorphs  of  natrolite 
after  oligoclase  and  nepheline,  from  the  sircon-eyenite  of  Norway,  in  Pogg^  cv,  188, 
showing  that  the  natrolite  is  not  an  original  mineral  of  the  rock,  as  Sdieerer  argued, 
but  a  result  of  alteration. 

Kbotokitb  [169].»This  mineral,  according  to  A.  E.  NordenskiSld  (Beskrif  Ftnl 
llin^  Jahrb.  Min.,  1868,  818,  and  Kopp*s  Jahresb.  for  1867),  has  the  formula  AgSi+ 
4(Pe,lln)Si-j-8fi.  It  is  amorphous.  G.=2-7— 28.  H.=38  6— 40.  Color  bUick 
to  brownish-black.  Streak  brown.  Opaque  or  feeble  subtranslucent  KB,  yields 
water,  but  is  infusible.    From  Gku>sbole  in  Finland. 

NICKEL  ORES.— C.  Ben^mann  has  described  (J.  f  pr.  Chem.,  Ixxr,  289)  two 
new  arsenates  of  nickel,  differing  from  the  common  arsenate  in  containing  no  water 
and  also  pure  ozyd  of  nickel.    They  occur  at  Johann^-georgenstadt. 

(I.)  Crystalline,  sometimes  amorphous.  Dark  grass  green.  H.:=i.  Q.=s4*888. 
No  fumes  on  heating  in  a  glass  tube.    B.B.  on  charcoal,  arsenical  fumes. 

r2.)  Amorphous.  Sulphur-yellow.  1L=^  Q.=s4'982.  With  heat  like  the  pro- 
eeoing.    Composition: 

(1.)        86-67        0-14        62-07 
(2.)        6068         tr.         4824 

Formula  of  (I.)  l^Ti^^jsarsenic  add  88*01,  ozyd  of  nickel  61-99. 

Formula  of  (2.)  $ri*2.4ssarBenic  acid  50*54,  ozyd  of  nickel  49*46. 

(8.)  The  ozyd  of  nickel  occurs  in  reguUr  octahedral  crystals  with  fiices  of  the 
rhombohedron,  one-half  a  line  long.  Color  dull  pifitachio-green.  '  B.^5— 6.  G  ^ 
6*898.  Composition,  pure  protozyd  of  nickel  The  crystals  are  not  perceptibly 
attacked  by  acids  or  by  fusion  with  alkaline  carbonates. 

NioKBL-GnnrrrB  [286].— Reported  hy  W.  J.  Taylor  fProc  Ac.  W.  Sd.  PbihuL, 
Aug.  1868)  from  Webster,  Jackson  Co.,  N.  C,  where  it  occurs  as  an  amorplious  reni- 
form  incrustation  in  serpentine  along  with  chromic  iron.  Color  apple-green  to  a 
yellowifth  green.    H.s^. 

Breithaupt  has  described  under  the  name  of  RoUUite  (B.  u.  H.  Zeit,  zriii,  1)  an 
impure  hyarous  silicate  of  nickel  from  Rottis  in  VoigtUnd.  It  occurs  in  amorphous 
masses  and  incrustations  or  seams,  of  a  nearly  pure  emerald-green  to  apple-green 
color,  apple-green  streak,  little  lujttre,  trannlucent  to  subtranslucent,  and  opaque 
when  earthy ;  H.  =b:2— 2*6 ;  G.  =2-868— 2*870.  An  analysis  by  C.  Winkler  is  given 
aa  follows: 

Si  a         9e  tn  (h  OvL  1L  P  1m 

89-15        4  68        0-81         86  87        067        040        1117        2*70        0-80 
Hie  sum  is  stated  to  be  100*79,  but  the  numbers  as  they  stand  add  up  only  96*25 
(or  4-64  less).    The  analyst  observes  that  the  sum  of  the  silica,  ozyd  of  nickel  and 
water  is  91*42  (it  is  as  printed  4*68  less  or  8679),  and  thtmce  deduces  the  forrouU 
8fnSi-Hkfi»SiIica  48  81,  Hi  89 15,  ti  12*54.    It  haooa  appeaca  that  there  is  a  ty 
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pograpbical  error  in  the  statement  of  the  silica  of  between  4  and  6  per  cent  \Ttm 
mineral  is  said  to  occur  with  a  photphate  of  nickel  (see  Con^riieS;  but  the  chemist, 
instead  of  allowing  part  of  the  ozyd  of  nickel  to  be  combined  with  the  3^60  of 
]>ho8phoric  and  arsenic  acids  (which  might  take  up  S  per  cent),  and  part  of  the 
silica  with  the  alumina,  selects  out  the  silica,  oxyd  of  nickel  and  water,  and  u^es 
these  alone  to  make  out  a  formula.  There  is  no  sofficient  evidence  that  the  mine- 
ral Is  pot  identical  with  the  nickel-ffymniU  of  Genth  (see  Min.,  p.  286). — n.] 

OaTBOOLASv  [242,  II,  III,  V,  YI].— The  feldspar  of  the  zircon-syenite  has  been 
analysed  hj  Dr.  C.  Bergemann  (Pogg.,  cy,  118)  and  the  view  confirmed  of  its  being 
a  soda-bearing  orthoclase. 

OsTBouTB  [898]. — ^The  osteolite  of  the  Eratz  mountain  near  Friedland  in  Bohe- 
mia, a  snow-white  earthy  mineral  having  0.=2*828  to  2*829,  afforded  Diirre  (Pogg^ 
er,  166): 

f        da       Si       Si       9e      ](rg      a      fi 

8484        44-76        889        614        061        079        <r.        2-97s=98-70 
The  phosphate  is  mixed  with  a  silicate;  the  former  contains  of  the  above,  1^  84*64 
and  Oa  40*986.    The  silicate  has  the  composition  neaiij  of  an  epidote,  the  formuU 
being  Ca«Si+2;iLlSl 

PccTOLrra  [806,  II,  m,  YIl— Analyses  6,  6,  in  the  author'B  Mineralogy  are  of 
the  pectolite  of  Bergen  Hill,  rTew  Jersey. 

PBLICANTTR-^This  mineral  occurs  as  the  base  of  a  granitic  rock  m  Russia,  in 
the  government  Kiew,  and  is  announced  and  described  hy  Ouchakofli  (Bull,  de  St 
Petersbourg,  No.  869,  p.  129,  Jour.  f.  Prakt  Ohem.  bum,  266,  and  Kopp's  Jabresb. 
for  1867,  678).  It  is  related  to  cimolite,  a  product  of  decomposition.  The  color  is 
pale  greenish ;  fracture  conchoidal;  at  the  edges  translucent  0.=:  2*266.  B.B. 
Dums  white  and  does  not  melt  even  on  the  edges.    Composition : 

Si        %         9e      6^      ftg       &         f  £[       Quartz 

6890    20*49      089      <r.      0*50      0*29      016      8*36       10*80=s99*88 
aflbrding  the  formula  SlSi'-fsA. 

PnoFsnTB  [846,  II,  IV,  YII.^Descloizeaux  has  found  (Ulnstitut  1869,  88) 
that  pero£»kite  has  two  axes  of  double  refraction  quite  distant  with  the  bisectrix 
negative.  This  was  observed  on  specimens  of  a  brownish  yellow  color  from  Zer- 
matt  and  the  Urals ;  and  it  is  a  question  whether  the  black  crystals  from  ih»  Urals, 
which  appear  to  be  monometric,  are  not  pseudomorphs. 

PBOSPBoaoHALCiTi  [426,  II,  yr].<— The  Wdite  from  Ehl,  has  been  analyzed  bj 
Dr.  C.  Bergemann  and  found  to  contain  vanadic  acid.  His  analysis  aflforded  (Jahrb. 
Hia,  1868, 196): 

1^  V  Cu  fi 

17*89  7*84  64*09  8*90 

Oxygen,        10*12  1-90  12*98  7*90 

pYaopHTLLrrx  [803, 1,  V,  VI].— A  mineral  resembling  massive  pyrophyllite, 
according  to  W.  J,  Taylor  (Proc  Ac  N".  Sci.  Philad.,  Aug.  1868),  but  not  yet  anal- 
vzed,  containing  imbedded  quartz  crystals,  at  a  coal  mine  in  Schuylkill  Oon  Pa.  li 
IS  a  tough,  whitish  mineral  with  a  pearly  lustre,  somewhat  greasy  feel,  forming  a 
layer  not  over  one-eighth  inch  thick. 

Locality  of  pyrophyllite  in  Geoigia,  see  under  LazuiiU, 

Praoxnri  [168, 1,  II,  V,  YIl.— The  pale  green  $marafftUte  of  the  enphotide  of 
the  Alps  afforded  T.  a  Hunt  (this  Jour.,  [2],  xxvii,  848): 

Si  Si        Ca  ftg        te       €r       t(i      th      ign. 

64-80      4-64      18*72       19*01       8*87      0*61       <r.      2*80      0*80— 99*16 
14*2«      18-07      2*84 
whence  the  oxygen  ratio  for  ft,  fi.  Si,  18*29 :  2*12 :  28*96. 

The  irttverMke  of  Scheerer  is  a  leek-green  mineral,  having  the  crystallme  form 
^  pyrozne,  firom  TrareiMlki  in  Piedmoot  in  a  mine  of  magnetic  iron.    It  is  aolter 
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ikmn  this  minenl  bai  looks  like  a  sKc^y  altered  Tiriet j.  OoBapoehion  aoeordb^ 
to  R.  Bkhter  (Pogg.  Ann.,  zdii,  109): 

Si  Si  t^e  Oa  Ag  fi 

62-89  1-21  2046         798  14-41  8-69«=10009 

The  oxyffen  ratio  for  the  %  ft.  fi,  Si.  is  828  :  12*68 :  0*66 :  2720.  The  crrstals  are 
rectanjrular  prisms,  haying  the  faces  t-t.  i-i  large,  and  /  small,  with  the  basal  plane  O, 
(Ber.  Koa  Sfichs.  Oes.  der  Win^  June  1868,  p.  92.)  Scheerer  regards  the  mineral 
as  an  example  of  what  he  calls  paramcrphotU. 

Pyrpom,  according  to  Scheerer  (Ber.  Kdn.  Sftdis.  Ges.  der  Wiaa,  Jmie  1868,  p.  96) 
is  augitic  in  crystallization.    Richter  obtained : 

Si  Si  te         An  da  fig 

81-79        4-08        7-67        trace       18-98        17-40-«99-77 
gtTmg  this  oxygen  ratio  for  ft,  S,  Si,  14*06 :  1*88 :  26*89.    The  form  is  a  rhombic 
prism  /,  with  the  pyramidal  planes  +1,  ^1,  +2,  --2,  and  occasionally  some  others. 

QeABn  [146,  II,  m,  IV].— A  pecaliar  form  of  quartz,  from  diffsrent  localities, 
and  moetly  the  rock  called  nielapD;pe,  has  been  named  by  Dr.  Jenssch  (Poggn  cr, 
820)  Vettan,  under  the  idea  that  it  is  a  distinct  species,  quarts  being  therefore  con- 
sidered  dimorphous.  The  form  giyt n  is  monodinic  and  imperfect  unequal  cleaTage 
is  stated  to  occur  in  three  directions.  The  angles  are  stated  to  be  only  approxima- 
tiTO.  Two  of  them,  96i^  and  188^,  are  Tery  near  angles  in  quarts  {R:Ii  and  B:  -B). 

RETZBANYITE,  B.  Hermann  (J.  f.  pr.  Chem.,  Ixzr,  460).— This  is  a  bismuth 
ore  resembling  telluric  silver,  and  from  Retsbanya.  Color  lead-gray,  but  externally 
oxydised  and  mixed  with  cerusite  and  bismuth  ochre.  In  irreguUu*  pieces  with  no 
trace  of  crystalline  structure.  U.S32-6.  G.=6'2l.  63.  fumes  of  sulphurous  acid ; 
with  soda  is  reduced  to  a  globule  of  lead  and  bismuth.  Afforded  on  analysis  by  R. 
Hermann: 

0  S  Bi  Pb  Ag         Cu 

714        11-98        88-88        8601         198        4-22=:99-61 
giying  the  atomic  ratio  for  the  oxygen,  sulphur,  bismuth,  and  other  metals,  8:7:8:4, 
and  nuddng,  according  to  Hermann,  a  compound  of  a  sulphate  and  oxysulphuret, 
with  the  £urmula  [2CuS,  PbS+8Bi8]+2l'b5. 

Rdnmn,  i^m^^oupt— See  Nickel- Oymnite, 

RorrLC  [120,  V].— In  the  vioini^  of  the  lasulite  locality,  Lmoohi  do.,  Georgia 
(see  lasulite),  occur,  according  to  C.  U.  Shepard  (this  Jour.,  xxTii,  86),  splendent 
^antio  crystals  of  nttile,  some  weighing  upwards  of  a  pound.  One  has  six  gen- 
iculationa. 

SAPOffm. — A  faydroos  aluminous  silicate  from  the  wateie  at  Plombidres  haa  beea 
analysed  by  J.  Nicklds  and  designated  Sap&nite,  a  name  that  has  for  some  time  h^ 
longed  to  a  magnesian  silicate.  The  mineral  was  found  to  consist  of  Silica  42*80,. 
alumina  19*20,  water  88*64,  equivalent  to  £tSis+12&,  or  near  dmolite.— L'Institut,. 
17o.  1818,  April  6^  1869. 

8An88DsiTB[284^  n,  rV,  VT).— The  doubts  aboiit  saossnrite  have  been  well  cleared 
up  by  T.  8.  Himt  (this  Jour.,  [2],  zxvii,  SS^).  He  shows  that  three  spedes  have 
been  confounded  under  the  name— similar  in  a  white  or  a  pale  sreeniith  white  oo^or, 
and  a  tough  compact  texture — via  (I.)  Labradorite  or  a  related  feldspar;  (2.)  Bpi- 
dote;  (S.)  Garnet  The  orighud  saussurite  of  the  euphotide  of  the  Alps  b  a  lime- 
alumba  epidote,  having  G.^'26— 8*86. 

ScHoauMon  [842;  IV].— A.  B.  Nordenskiold  has  described  (Beskrit  Finland  Mia, 
A&,  from  Jahrb.  Min.,  1868,  812)  a  mineral  having  apparentlv  the  characters  of 
achorlomite  nnder  the  name  of  Jwaarite,  like  schorbmite  it  w  found  in  Elsolite, 
is  lustvoos  iron-bfau^  resembling  black  or  crystallised  melanite,  with  the  streak  graj, 
and  oontains  much  titanium,  ft  is  either  in  monometric  cryatab  or  massive.  The 
analysis  is  not  dted  hi  the  Jahrbnch.  The  formuU  given  is  Ca'Si+FeSi+iTiO, 
Ti*0*,  whOe  thai  written  for  schoriomite  by  Whitney  is  Ca'5i+l^eSi+<^Ti*. 


Digitized  by  VjOOQ IC 


143  Seventh  Supplement  to  Dana's  Mineralogy. 


BwB.  foMt  to  a  bbek  glMt.    Gomos  kwa  Iinuyra  in  the  Xaoiimo  KinhtpM  in 
Finlaod. 

SooEoiMTC  [419,  X]. — ^Lippmann  has  imraed  a  mineral  found  in  amall  blniih  aya- 
tala  at  Schneeberg,  CobnlttcoroiUte,  It  occurs  with  hypochlorite  and  qoarta. — 
Kenngott's  Min.  Forsch.  for  1856,  1867,  p.  84. 

SBEPiMTfifa  (282,  T— VI]. — Antigorite,  shown  to  be  slaty  serpenthie  by  G.  J. 
Brush,  has  since  been  analysed  by  Stockar-Eitcber  with  the  same  result  (Kenngotf e 
MiaForsck,  1866, '7,  72).    The  mean  of  two  analyses  is — 

Bi  Si  <*e  ]i£ic  fi 

40*88  8  20  5*84  86-26  12-87=:98'86. 

Stnckar-Escher  regards  the  alumina  as  replacing  the  silica. 

Kennffott  has  de:icribed  under  the  name  of  VarhauteriU,  a  mineral  from  the  Flenne 
Valley  m  the  Tyrol  at  Monzoni,  having  the  composition  of  Reiinalite^  but  im- 
pure with  a  Httle  ozyd  of  manganese  and  iron.  It  occurs  amorphous,  of  a  brown  to 
greeniflh-black  color;  weak  waxy  lustre;  yellowish,  pale  or  iN-ownish  yellow  to 
browniith  streak ;  H.=s8'6 ;  G.=r2'45.  Analysis  by  J.  Oellacfaer  (Kenn.  Mm.  Forsch., 
1866-67,  p.  71): 

Si  Ag  *e  Sin  fl 

41-21        89  24        1-72        0-«0        1616,     OaOl,  Oa»P  Oi>=s99-69 

Retinalite  is  probably  wrpenHne  mixed  with  a  little  Deweylite. 

A  p4tiu  bmorph  after  ohromic  iron  occurs  in  Unst,  according  to  Dr.  Heddle  (PhiL 
Mag.,  [4],  xvii,  42). 

StfrrnsoifiTv  [447, 1,  III].— Smithsonite  from  near  Wiesloch  contains  carbonate 
of  cadmium.  It  has  a  citron-yellow  to  wax-yellow  color.  An  analysis  in  the  labo- 
ratory of  Prof  Bunsen  afforded : 

^0        tAQ       OaC        ted      ftgC     2n,ft       ZnS       Sand 
89-97        8-86        248        067        082        1-94        047        0-46=99-61 

SpiooLAm  Ibon.— See  HtmaiiU. 

Sphkici  [268,  m].— A  Vesuvian  mberal  hitherto  referred  to  the  species  sphene 
(the  semelme  of  FL  de  Belleyue)  has  been  described  by  G.  Guiscardi  under  the  name 
of  Guwriniie,  after  Prof  G.  Guanni  of  Naples.  (Zeit  D.  geoL  Gess.  x,  14.)  It  is 
stated  to  occur  in  dimetrie  crystals,  with  aifficult  cleavage.  Color  honey-yellow. 
Translucent  or  transparent  Lustre  subadamantine  and  adamantine  on  cfeaTage 
fiioes.    H.S56— 6-6.    G.>b8'487.    Oomposition: 

Si  TiO*  Oa  Fe,»n 

88*64  88-92  2801  trace  »  9667 

ThB  author  observes  that  the  composition  is  near  that  of  the  sphene  of  PiednMNit 
(Greenovite,  Dufr,), 

Stibuti  [142].^An  antimonjr  ochre  occurs  with  antimonial  nickel-glance  and 
spathic  iron  near  Eisem  in  the  Siegen  DiRtrict,  and  contains,  according  to  C.  Sdina- 
bel  (Pogff.,  cv,  146)  l^i  0*17.  Fe  6*66,  £[  9*42,  along  with  antimonious  acid  84*85. 
The  oxyd  of  iron  is  hydrated. 

SUNDVIKFTfi,  A,  B,  NwiaMkiolA  (Beskrif  FmL  Min.,  and  Jahrb.  Mia,  1868, 
818). — An  altered  anorthite. 

TREAOTMrrB  [21,  612, 1].^0.  IT.  Shepard  has  described  (this  Jour^  [2],  xxyii, 
89>  tetradymite  n-om  Lumpkin  Co.,  Ga.  It  occurs  in  gneiss.  It  is  associated  with 
gold,  pyrrhotine,  chlorite,  ilmenite  in  broad  curved  crystals,  and  some  allanite  and 
apatite.  He  observes  that  it  is  also  found  at  the  Paseoe  Mine  in  Cherokee  Co.,  and 
at  a  pUce  near  Van  Wort  in  Polk  Co. 

Dr.  C.  T.  Jackson  has  analysed  the  tetradymite  of  Dahlonega,  G^oorgia,  and  ascer- 
tained  that  it  is  the  mineral,  usually  arranged  under  tetrac^ite,  oalled  bomite. 
He  obtained  (this  Jour.,  [2],  xxvii,  866) : 

Te  8e  Bi  G<dd  (mixed) 

18-00  1-18  79-08  0*60  =  98*86 
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tgreemi^  nearij  with  the  aiudjiM  of  the  Braiiliaii  borntte  by  Damour.  8p.  gniitj 
s  7-868. 

TaKEMOPHTLLTTB  [Snppl  YI].— The  thennopbTllite  of  Hnpontao  cootaioi,  eo- 
eordiog  to  A.  &  Northoote  (meao  of  two  aiuUjses)  PhiL  Magn  I4],  zvi,  263 : 

Si  21  t*e  %         JTa  fi       fi  expelled  at  21«o  F. 

41-48        6-49        1*59        87*49        9*84        10  68        0*80=:  99*70 
It  it  stated  to  oocor  in  a^fgregated  ma«es  of  a  brownie  gray  color  aod  eemi-trane- 
lucent,  in  eome  parte  micaceoos,  through  a  rode  of  mastiTe  thermophyllite;  crye- 
talline  form  not  deternunable.    [It  reeemblee  yermicaUte  in  appearance  and  actMO 
before  the  blowpipe.] 

TnAtao  Ieov. — See  Hmenit: 

ToDEMAUiis  [270»  II,  iy].--A  fine  large  pintte-like  peendomorph  after  tourma- 
line, three  inches  long  and  two  in  diameter,  is  described  by  Mr.  Tamnau  (Zeits.  P. 
geoL  GhM.,  z,  18).  It  contains  some  unaltered  black  tourmaline.  The  crystal  is  a 
6-«ded  prism  with  the  faces  also  of  a  18-sided  prism.  It  was  from  Boseobach  fai 
Silesia. 

VAUQunniiTi  [860].— Occurs,  according  to  W.  J.  Taylor  (Proc  Ac  K.  Set  PhihuL 
Aug.  1858),  at  the  Pequa  Lead  Mine,  Lancaster  Co.,  Pennsylrania,  in  minute  crys- 
tab  with  acute  terminations,  often  in  radiated  aggregations  incrnstinff  quarts  and 
galena.  The  color  ysries  from  siskin  to  apple-green.  Small  crystals  of  etrutiU 
occur  in  the  cayities  of  the  galena. 

YoaHAUsBRm,  Kmngott* — See  JUtinaliU  under  Serpentine, 

WAyxLun  [428,  IV]. — A  compound  approaching  wayellite  in  composition,  oo- 
ears,  acoorduig  to  A.  Gages  (Jour.  OeoL  Soc.,  Dublin,  yiii,  78),  forming  the  cement  of 
a  coi^lomerate  found  as  a  boulder  near  LooghhiD,  county  of  limerick.  It  is  com- 
posed of  small  emerald-green  crystals  mingled  with  some  white  ones  and  forming 
mamillary  concretions.  Analysis  by  A.  G^^es : 
]^        21        9e      fTi      Fl       fi       Si 

80-88    8616     181     0*88     tr.    2856    8*61    apatite  1*58,  quarts  l*00«98-94 

The  formula  deduced  is  (3l^l,9e)*1^>+18^  l>ut  it  is  stated  to  be  proposed  meiely  as 
an  expression  of  a  single  analysis. 

On  the  formula  of  Kapoidte  by  St&deler.— Liebig*s  Ann.,  cix,  805. 

WHITNEYITB.  Genth  (this  Jour.,  [2],  xxyii,  400).— Whitneyite  is  an  arseniuret 
of  copper  containing  about  12  per  cent  of  arsenic,  or  1  equiyalent  of  arsenic  to  18 
of  copper  =oopper  88*87,  arsenic  11*68=100.  Structure  massiye  crystalline,  fine 
granular.  H.=3  5.  G.=8*408  (at  16^  0).  Lustre  metallic;  color  pale  reddii«li- 
white ;  tarnishes  readily,  becoming  yellowish  and  changing  to  brown  and  fimdly  to 
brownish-black;  sometimes  iridescent.  Somewhat  malleable.  Compositioa  accord- 
ing to  F.  A.  Genth: 

As  11-81  Cu  88*07  Ag  and  insoluble  0*88=100*21 

11-41  88*19  0-47=100-07 

B.B.  fuses  readily,  giying  off  ibmes  of  arsenic  Insoluble  in  chlorhydric  acid ;  solu- 
ble in  nitric.  Found  coated  with  red  copper  in  Houghton  Co.,  Midiigan.  One 
boulder  weighing  40  pounds  was  found  at  the  Pewabic  Mine.  Stated  to  occur  in  a 
yein  four  indies  wide,  about  one  mile  frt>m  the  Cliff  Mine,  at  the  Albion  location; 
also  found  at  the  Minnesota  mine.  Named  after  Prof  J.  D.  Whitney*  author  of  the 
'•Minena  Wealth  of  the  U.  States.** 

XmomR  [401, 1,  II,  1111— Hie  Castelnaudite  of  Damour.  according  to  a  recent 
analysis  (Bull  G6oL  [2],  xiii,  542,  Kopp's  Jahresb.  for  1857,  686X  is  xenotime.  An 
analysis  afforded  Damour  1^  81 64.  t  60*40,  Ti  and  ^7*40, 9  and  9e  1*20=100*64. 

Zma^Natiye  sine  has  been  announced  as  occurring  on  the  Ifittamitta  riyer,  Aue- 
tnUk,  160  miles  northeast  from  Melboone.  It  contains  a  little  cadmium.— Jahrb. 
Min.,  1857,  698. 
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Znro-BLOOx  [460,  618].— Tbe  tiDe4yloom  of  Siuateiider  sitr  CHoafflM  in  8pifa  1^ 
been  aniil^sed  by  T.  Peteraeo  aod  E.  Voit  (Ann.  d  Ch.  n.  PbaroL,  criii,  48),  TW 
followinff  are  their  resulta:  (1  A)  the  interior  of  a  mast  and  (IB)  tbe  tame  after  a 
Blight  alteration ;  and  also  other  analjsee  (2,  8)  of  the  Spaiii^  mineral  bj  Mr. 
Bnitin(locdt): 


-  '^-Z" 

0 

Ztt 

ft 

lA. 

151 

781 

11-8  —100 

IB. 

13-81 

74-78 

11-46=  99-l»9 

2. 

18*88 

78-16 

12-96,  mixed  Ctlamine  1*84 

8. 

14-82 

78-88 

ll-87«=lUO-02 

The  conetitotion  deduced  from  lA,  if  82n,  80,  6fi[;  from  IB,  Zo6+22k& 

Analysis  of  xinc-Uoom  from  a  lead  mine  near  Romsbeck  in  Westphalia  by  0. 
Schnabel  (Pogg.,  or,  144):  C  12*80,  2n  64*04,  Ou  062,  Fe  and  Si  2-58,  (h  0*62, 
fi  18-69,  hygroscopic  water  2*02  (by  drying  in  a  water-bakhX  silioeoiis  residue  8*88, 
Mg,  Mn,  9  traee9=i99'4b=2a*(i+S& 


8CIBIITIFIC     INTELLIGENCE. 

L   PHYSICS  AND  cmaasTBT. 

1.  On  the  axyd  of  ethylene, — A.  Wurtz  has  found  that  when  glycol, 
G4H40d-|-2HO,  18  saturated  with  muriatic  acid  gas  and  heated  in  a  dosed 
tube  water  is  set  free  and  a  new  ether  formed.  The  reaction  is  repre- 
sented by  the  equation 

C4H«04 + HCl  =  C4H5CIO2  +  2H0. 
The  new  ether  is  a  colorless  neutral  liquid  soluble  in  water  and  boiling  at 
128^.  The  author  considers  this  body  as  between  glycol,  C)4H<04,  and 
the  Dutch  liquid,  CUHiCb.  A  solution  of  potash  decomposes  the  new 
ether  giving  chlorid  of  potassium  and  the  oxyd  of  ethylene,  dUHiOs. 
The  oxyd  of  ethylene — tne  true  ether  of  glycol — is  isomeric  with  alde- 
hyd.  It  is  a  colorless  liquid  which  boils  at  18^*5  under  a  pressure  of  746*5 : 
afdehyd  boils  at  21^.  The  oxyd  of  ethylene  is  soluble  in  water  in  all 
proportions,  and  spVes  with  bisulphite  of  soda  a  crystalline  compound, 
it  forms  no  crystalline  compound  with  ammonia.  Ferchlorid  of  phos- 
phorus converts  it  into  Dutcn  liquid.    We  have,  namely,  the  equation 

C4H40S  +  PCU  =  C4H4CIS  +  POsClt. 
By  a  similar  process  Wurtz  has  prepared  the  oxyd  of  propyl-glycol, 
GsHeOs.    The  relations  between  the  diatomic  ethers  and  aldehyds  are 
best  exhibited  by  the  formulas 

^°* J  I  Aldehyd  C4H4 .  Os        Ethylen  oxyd 

H  f  ^'^P'^'^®  aldehyd  C«H« .  0«        Propylen  oxyd. 

Compke  Bendue^  xlviii,  101. 

2,  On  the  diemieal  eanstituHon  of  lactic  add, — ^Eolbi  has  brousht 
forward  a  new  view  of  the  constitution  of  lactic  acid  which  connects  Uiis 
body  in  a  very  interesting  manner  with  the  acids  homologous  with  formic 
acid.  The  author  in  the  first  place  refers  to  the  fisct  that  the  researches 
of  Perkin  and  Duppa  may  be  regaided  as  proving  that  giyoosine  is 
amido-acetic  acid,    dj  the  action  of  nitrous  acid  upon  ^lycosine,  alanin, 
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Jbo;  a  seridB  of  acids  it  obtained  homologous  with  lactio  add,  and  of 
which  glyoolio  acid  is  the  first  terra.  Eolbe  regards  these  acids  as  re- 
sulting from  the  adds  of  the  formic  series  by  the  replacement  of  one 
equivalent  of  hjdrogen  in  the  radical  by  one  of  peroxyd  of  hydrogen 
HOs.    ThuB  acetic  add  bdng 

C4HtOt+HO 
glycolic  acid  is  C4H3(HOs)Os-|-HO      and  may  be  termed 

oxy-acetic  acid.  In  like  manner  lactic  acid  is  oxy-propionic  add  and  so 
on.  Considered  as  amido-acetio  acid  glyoosin  has  the  formula  C4II3 
(NH9)0s-f.H0.  To  test  the  correctness  of  Kolbe's  view  Uirich  has 
instituted  experiments  to  determine  whether  the  acids  of  the  formic  series 
can  be  prepared  from  those  of  the  glycolic  series,  and  has  succeeded  in 
transforming  lactic  into  propionic  acid  by  a  simple  process.  This  condsts 
in  acting  upon  hk^tate  of  lime  by  perchlorid  of  phosphorus  by  which  tha 
chlorid  of  chloropropioxyl  is  formed.  Brought  into  contact  with  water 
this  gives  chloropropionic  and  muriatic  acids,  according  to  the  equation 

CsHiClGs .  CI  +  2H0  =  CsHaCIOs,  HO+HCl. 
By  the  action  of  nascent  hydrogen  chloropropionic  acid  may  be  converted 
into  propionic  acid.  By  the  action  of  perchlorid  of  phosphorus  upon 
lactate  of  lime  Wurtz  obtained  a  liquid  which  he  termed  chlorlactyl  and 
to  which  he  gave  the  formula  C6H40aCl9.  The  true  'Constitution  of  this 
liquid  appears  however  from  the  above.  Wurtz's  view  that  lactic  acid 
with  the  formula  C«H604  is  bibasic  also  falls  to  the  ground,  if  lactic  is 
really  oxypropionic  acid.  Kolbe  further  denies  that  glycol  and  its  homo- 
logues  and  glycerin  and  its  homologues  are  really  alcohols,  and  prefers  to 
confine  this  term  exclusively  to  the  hydrates  of  monatomic  radicals. 
According  to  his  view  the  glyoxylic  acid  of  Debus  is  dioxyacetic  acid,  so 
that  we  l^ve  the  series 

Acetic  acid  C4H80>,  Ho 

Oxyacetic  acid  C4H2(H02)0«,  HO 

Dioxyacetic  acid  C4H(H03)303,  HO 

Glyceric  acid  is  then  dioxvpropionic  acid.  In  like  manner  anisic  acid 
may  be  regarded  as  oxytoluic  acid.  Kolbe  suggests  that  the  alcohols  and 
aldehyds  of  the  oxy-adds  are  derived  from  the  alcohols  and  aldehyds  of 
the  primitive  acids  by  simple  replacement  of  hydrogen  by  HO3,  exactly 
like  the  oxy-adds  themselves.  It  must  be  admitted  that  his  views,  to  say 
the  least,  are  very  ingenious  and  suggestive. — Ann,  der  Chemie  una 
JPharm,,  cix,  35V. 

3.  On  the  Compounds  of  Valeral  with  Acids, — Guthrib  and  Kolbs 
have  obtained  combinations  of  valeral — the  aldehyd  of  valerianic  acid — 
with  acetic  and  benzoic  acids.  Both  of  these  compounds  contain  two 
equivalents  of  acid  to  one  of  oxyd,  but  are  not  identical  with  the  isomeric 
acetate  and  benzoate  of  amyl-glycoL  Guthrie  had  already  obtained  a 
biadd  acetate  of  common  aldehyd.  These  results  all  go  to  prove  dis- 
tinctly that  the  ethers  of  the  glycol  series  are  not  identical  with  the  alde- 
hyds, and  fully  confirm  the  results  of  Wurtz  as  above  stated,  ( 1 ).  They 
further  show,  moreover,  that  the  aldehyds  in  their  relations  to  adds  are 
referable  to  the  type  of  two  equivalents  of  water  and  not  of  two  equiva- 
lents of  hydrogen. 

SECOND  SERIISS.  Vol.  XXVm,  No.  82.-JUL7,  1869. 
.    19 
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4.  On  the  Simple  Acetate  qf  Olyeol  and  the  prtparatkn  cf  Olyccl. — 
Atkinson  has  found  that  the  broroid  of  elayl  is  easilj  deooroposed  bj 
certain  salts  of  potash.  By  the  action  of  bromid  of  elayl  upon  acetate 
of  potash,  the  author  succeeded  in  preparing  acetate  of  elayl  in  considera- 
ble quantity.  The  bromid  and  acetate  are  to  be  dissolved  in  equal  quan- 
tities in  alcohol  of  85  per  cent,  and  the  whole,  after  being  well  corked, 
exposed  ibr  two  days  to  the  temperature  of  boiling  water.  The  liquid  is 
then  to  be  distilled :  that  which  passes  over  between  180®  and  185^  is  the 

CUHi      ) 
simple  acetate  of  glycol  CUHsOs  >-  (X    This  is  a  colorleis  oily  liquid 

heavier  than  water,  and  miscible  with  this  and  with  alcohoL  Potash  and 
baryta  easily  deooropone  this  compound  into  glycol  and  an  acetate.  In- 
stead of  the  bromid  of  elayl,  chlorid  of  elayl  may  be  employed  in  pre- 
paring the  acetate  of  glycol ;  but  in  this  case  the  mixture  must  be  heated 
to  100®  for  three  or  four  days  at  least  Glycol  bears  the  same  relation  U> 
the  simple  acetate  of  glycol,  that  a  bibasic  acid  bears  to  its  acid  salt. 

The  author  obtained  glycol  by  distilling  the  acetate  with  caustic  potash* 
The  glycol  thus  obtained  exhibited  all  the  properties  of  that  body  de- 
scribed by  Wurtz. 

5.  On  Organic  Compaunde  cofiUaining  Metals^ — ^Buokton  has  obtained 
several  very  interesting  compounds  by  the  action  of  metallic  chlorids 
upon  zinc-ethyl.  Chlorid  of  mercury  acts  with  great  violence  upon  zinc- 
ethyl,  so  that  the  containing  vessel  must  be  cooled  by  means  of  water  and 
the  well  dried  chlorid  added  gradually.  The  apparatus  is  then  to  be 
warmed,  when  mercur-ethyl  passes  over  by  distillation  as  a  heavy,  color- 
less liquid,  almost  free  from  odor.  The  pure  mercur-ethyl  CUHsHg  boils 
between  158®  and  160^  C.  It  takes  fire  easily  and  bums  with  a  luminous, 
somewhat  smoky  flame,  giving  out  vapors  of  mercury.  Dilute  acids  act 
but  little  upon  it,  but  concentrated  muriatic  or  sulphuric  acids  give  off 
ethyl-hydrogen,  while  the  salts  of  mercur-ethyl,  CUHftHgt,  remain  in 
solution.  The  density  of  the  vapor  of  this  compound  was  found  to  be 
9*97,  its  calculated  density  for  2  vols,  would  be  8*68. 

The  author  also  obtained  the  same  compound  by  the  action  of  ano* 
ethyl  upon  the  iodid  of  mercnr-ethyl.  By  the  action  of  chlorid  of  lead 
upon  zinc-ethyl,  Buckton  obtained  a  radical  having  the  formula  (04Hft)s 
Pb.  This  substance  is  a  colorless  fluid  almost  free  from  smell,  insoluble 
in  water,  soluble  in  ether :  it  takes  fire  easily  and  bums  with  a  beautiful 
orange  colored  flame,  with  a  blue  border  giving  off  vapors  of  oxyd  of 
lead.  It  appears  to  be  incapable  of  forming  salts  without  a  partial  de- 
composition, bat  the  author  obtained  a  crystalline  chlorid  and  sulphate. 

Chlorid  of  silver  acts  powerfully  upon  zinc-ethyl  but  does  not  yield  a 
conjugate  radical,  theproducts  of  the  action  being  ethyl,  chlorid  of  sine 
and  metallic  silver.  When  iodid  of  stann-ethyl  is  treated  with  zinc-ethyl 
and  distilled,  a  colorless  liquid  passes  over  between  170^  and  180^,  whidi 
is  a  new  stann-ethyl  having  the  formula  (C4Hf )$Sn.  This  body  resemblea 
the  above  mentioned  lead  compound,  but  is  more  stable.  It  is  easily  in- 
flammable apd  bums  like  tin  in  the  flame  of  the  compound  blowpipe. 
This  radical  differs  in  many  respects  from  the  stann-ethyl  obtained  W 
Franklaod,  irhiftb  has  the  formula  CiHoSn^    Muriatic  add  attacks  it  with 
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difficulty;  on  heating  there  is  a  slow  erolution  of  gas,  and  a  chlorid  is 
formed  which  appears  to  be  richer  in  tin  than  the  original  radical.  This 
chlorid  crystallizes  with  difficultj  and  has  an  oily  consistency  at  ordinary 
temperatures,  it  has  a  strong  and  penetratinflr  smell,  and  on  heating  gives 
off  a  vapor  which  is  yery  irritating  to  the  skin.  A  corresponding  bromid 
also  exists,  but  the  other  salts  are  not  yet  described. 

6.  On  the  C<nnp(mnd\  of  Organic  Badicals  with  the  Metals  of  the 
earths, — Hallwaobs  and  Sohafarik  have  studied  the  action  of  iodid  of 
ethyl  upon  several  of  the  earthy  metals.  When  magnesium  is  heated  in 
a  closed  tube  with  the  iodid,  the  metal  is  gradually  converted  into  a 
white  mass.  On  opening  the  tube  gas  is  given  off,  and  the  white  mass 
on  heating  yields  a  colorless  volatile  Hquid,  which  has  a  penetrating  smell 
of  garlic.  The  slightest  trace  of  air  produces  white  eTouds  of  magnesia, 
but  the  liquid  does  not  take  fire  spontaneously.  This  liquid  consists 
probably  of  hydro-carbons  with  traces  of  ethyl-magnesium.  Finely  divi- 
vided  aluminum  foil  when  heated  in  a  closed  tube  with  twice  its  volume 
of  iodid  of  ethyl,  yields  a  thick  syrupy  liquid.  On  opening  the  tube  a 
little  gas  18  given  off,  but  every  drop  of  the  liquid  burns  in  the  air  mag- 
nificently, with  formation  of  white,  brown  and  violet  vapors.  The  con- 
tents of  the  tube  distilled  in  a  current  of  carbonic  acid  yield  a  heavy 
colorless  oil  which  has  a  very  high  boiling  point,  and  which  decomposes 
water  most  violently.  This  liquid  is  doubtless  an  ethyl-aluminum^  The 
authors  propose  to  extend  their  investigation  to  other  metals.       w.  o. 

1,  Faraday's  Researches  in  Chemistry  and  Physics — (Researches  in 
Chemistry  and  Physics,  by  Michael  Faradat,  D.C^.,  P.UJ3.,  <&c.,  ka.)^ 
London :  Richard  Taylor  and  William  Francis,  Printers  and  Publishers 
to  the  University  of  London.  1869.  496  pp.  8vo,  with  8  plates. — The 
illustrious  author  of  tliis  volume  says  in  his  preface,  "  The  reasons  which 
induce  me  to  gather  together  in  this  volume  the  various  physical  and 
dieroical  papers,  scattered  in  the  Philosophical  Transactions  and  else- 
where, are  tne  same  as  those  which  caused  the  Experimental  Researches 
in  Electricity  to  be  collected  into  one  series.*^  Every  student  of  these 
sciences  will  acknowledge  a  debt  of  gratitude  to  England^s  most  distin- 
guished philosopher  for  this  new  memorial  of  a  life  singularly  fruitful  of 
important  results  in  physical  science,  while  every  young  student  will  pe- 
ruse with  peculiar  interest  the  early  papers  of  Michael  Faraday,  written 
when  he  was  as  yet  unknown  to  fame  and  rejoicing  in  the  friendship  and 
scientific  guidance  of  Sir  Humphrey  Davy.  The  first  paper,  On  the  Na- 
tive Caustic  lime  of  Tuscany,  appeared  in  the  Quarterly  Journal  of  Science 
j[i,  260)  in  1816.  To  this  paper  the  author  adds  the  following  character- 
istic note. 

**  Reprint  this  paper  at  ftill  length  It  was  at  the  begiiuiing  of  my  commimioatkms 
to  the  public,  mia  m  itn  results  wry  important  to  me.  Sir  Jdumpbrey  Davy  g:xw% 
me  the  analyses  to  make,  as  a  first  attempt  in  chemistry,  at  a  time  when  my  fear 
was  greater  than  my  confidence  and  both  fkr  greater  than  my  knowledge;  at  a  time 
also  "when  I  had  no  thought  ef  ever  writing  an  original  paper  on  science.  The  ad- 
dition of  his  own  comment  and  the  publl<»tion  of  the  paper  encouraged  me  to  go 
on,  making  from  time  to  time  other  slight  communications,  some  of  which  appear 
in  this  volume.  Their  transferreoce  from  the  '  Quarterly '  into  other  journals  in- 
creased my  boldness;  and  now  that  forty  years  have  elapsed  and  1  can  h>ok  back 
on  what  the  successive  communications  hate  led  to,  I  still  hope,  much  as  their  char- 
acter has  changed,  that  1  have  not^  either  now  or  forty  years  ago,  been  too  bold.— 
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The  hsi  paper  in  the  present  yolmne  it  the  anthor'e  Lecture  an  Menial 
Education^  in  which  he  develops  with  vigorous  thong^  his  views  on 
some  of  the  popular  delusioDs  of  the  day. 

n.  GEOLOGY, 

1.  Third  Beport  en  the  Oeologkal  Survey  of  South  Carolina ;  by 
Oscar  M.  Libber.     224  pp.  8vo.    Columbia,  S.  C.    Price  of  each  Re- 

Ent  60  cents. — ^This  Report  treats  particularly  of  Greenville  and  Pickens 
istricts.  It  gives  information  respecting  the  topography  of  the  region, 
and  the  veins  and  metamorphic  and  eruptive  rocks,  ana  illustrates  the 
distribution  of  the  rocks  on  colored  maps.  A  large  part  of  the  Report 
is  occupied  with  a  treatise  on  Itacolumite  and  the  associate  rocks,  and 
their  connection  with  the  occurrence  of  gold.  The  associate  rocks  are 
Specular  schist  (a  schist  made  up  largely  of  specular  iron),  ItabiritCy  a 
rock  consisting  of  arenaceous  quartz  and  magnetite  with  some  specular 
iron ;  Catawbarite,  a  talcose  rocK  or  schist  with  much  magnetite ;  besides 
also  an  itacolumite  conglomerate,  and  some  limestone.  Various  reasons 
are  given  for  believing  that  the  itacolumite  series  are  metamorphic  palse- 
ozoic  rocks.  The  ongin  of  the  gold  in  auriferous  rocks  is  discussed  at 
considerable  length ;  but  to  clear  up  all  difficulties  connected  with  the 
subject,  more  facts  are  required  than  are  yet  known. 

2.  Geological  Survey  of  Canada  ;  Sir  W.  E.  Looah,  F.R.S.,  Director  t 
Figures  and  Descriptions  of  Canadian  Organic  Remains,  Decades  I.  and 
IV.  48  and  72  pp.  Svo,  each  with  10  plates.  Montreal,  1 850.  B.  Dawson. 
— ^The  publication  of  the  third  Decade  on  the  Organic  Remains  of  Canada 
was  announced  in  our  last  volume.  Quite  recently  Decade  I.  has  ap- 
peared in  similar  style,  and  with  exquisite  steel-plate  engravings.  This 
number  is  by  the  palseontologist  Mr.  J.  W.  Salter  of  London,  while  the 
engravings  are  by  Mr.  Sowerby.  It  takes  up  a  portion  of  the  Lower  Si- 
lurian moUusks  and  illustrates  the  genera  and  species  with  great  skill, 
bringing  out  much  that  is  new  respecting  them.  It  represents  finely  the 
Maclurea  Logani  with  its  operculum,  species  of  Ophileta,  Raphistoma, 
Murchisonia,  Cyclonema,  Lozonema,  Cyrtoceras,  Ctenodonta  (Hall's  Tel- 
linomya,  this  name  being  changed  with  good  reason  because  the  species 
are  related  not  to  Tellina  or  Mya,  but  to  Area),  and  others.  There  is  one 
plate  devoted  to  two  species  of  Receptaculites* 

Decade  IV.  also  has  just  been  issued.  It  is  devoted  to  the  Crinoids  of 
the  Lower  Silurian,  and  is  by  Mr.  E.  Billings.  Like  the  Decade  on  the 
Cystids  it  shows  great  success  in  the  collection  and  study  of  the  Canada 
Echinoderms.  About  fifty  species  are  here  included,  five  of  which  belonff 
to  the  Chazy,  and  the  rest  to  the  Birdseye,  Black  River,  Trenton,  and 
Hudson  River  formations.  The  most  remarkable  species  are  certain  forms 
of  the  Chazy,  Pentremite-like  in  structure,  hr  which  the  genus  BlaetO' 
idocrinus  is  instituted.  Another  new  genus  of  the  Chazy  is  called  Palce- 
ccrinus — the  species  P.  striatus.  It  has  five  radiating  ambulaeral  grooves 
on  the  summit.  A  second  of  the  same  rock  is  called  Hyhocrinus;  and 
four  are  described  from  the  Trenton.  The  species  are  well  illostrated 
Kith  lithc^raphic  plates. 

8.  Geology  of  the  Mexican  Boundary  Survey.-^The  first  volume  of 
the  Mexican  Bonndaiy  Survey  Report  oontains  Geological  BepOTta  by  Dr. 
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C.  0.  Fany  and  AMMtant  Arthur  Sohott,  with  notes  by  W.  H.  Emory; 
a  Report  on  the  Palaeontology  and  Geology  of  the  Boundary  by  James 
Hall :  and  Description  of  Cretaceous  and  Tertiary  Fossils  by  T.  A.  Con- 
rad, Esq. ;  and  it  is  illustrated  by  a  Geological  Map  by  Mr.  Hall,  and 
numerous  4to  plates  of  fossils  by  Conrad. 

The  date  of  the  Tolume  on  the  title  page  is  1857,  but  the  true  date  of 
publication  is  the  summer  of  1858. 

4.  CmUnbnUoM  to  the  PalaofUology  of  New  York :  being  some  of 
the  results  of  investigations  made  during  the  years  1855,  '56,  '57,  '58; 
by  Jahes  Halu  18  pp.,  8vo.  Albany,  1859. — ^This  pamphlet  contains 
descriptions  of  three  new  genera — Palcearca,  Megamhonia  (near  Ambo- 
nychia),  and  8tropho8tylu9  (a  Natica-like  univalve),  besides  a  reference 
of  the  so-called  AcroctUias  of  the  Palaeozoic  to  Conrad's  ffenus  Platye9m9^ 
and  a  citation  of  the  characters  of  Conrad's  genus  Piatyostoma,  The 
first  genus  is  the  same  that  was  called  Cyrtodonta  by  BilKngs  in  the 
Canada  OeoL  Rep.  for  1857,  p.  179*;  and  Billings's  name  therefore  has 
the  priority.  Mr.  Hall  states  that  the  genus  is  in  the  third  volume  of  his 
Paheontology.  Un£;>rtunate]y  the  volume  is  not  published ;  and  much 
more  may  yet  be  lost  to  the  author,  as  priority  of  puhliealhn  is  the  only 
just  basis  for  any  claim.  Mr.  Hall  at  the  same  time  observes  that  the 
genus  Cypricardites  of  Conrad  was  based  on  a  shell  probably  of  similar 
character.  Cyrtodanta  is  of  the  Area  family,  but  has  little  resemblance 
in  its  teeth  to  Area,  there  being  but  a  few  tooth-like  folds  at  either  extrem- 
ity of  tbe  hinge  sur&ce ;  and  it  is  still  more  remote  from  Cypricardia ; 
hence  both  the  names  PaUearca  and  CyprtcardiUa  are  objectionable.  To 
the  genus,  are  referred  the  BdmonduB  of  tbe  first  volume  of  Hall's  Pal»- 
ontology,  with  Ambony^ia  o6<tiM,  Cardiomorpha  vetttttOj  Modiolopsis 
bUui  and  M,  wb9patulatu$  of  the  same  volume. 

5.  The  Otology  of  Pennsylvama :  a  Government  Survey,  with  a  gene- 
nd  survey  of  the  Geology  of  the  United  States,  Essays  on  the  Coal-form- 
ation and  its  fossils,  and  a  description  of  the  Coal-fields  of  North  America 
and  Great  Britain ;  by  Hxhrt  Darwin  Rooirs,  State  Geologist,  etc,  in 
two  vols.  4tOr  of  586  and  1046  pages,  with  numerous  maps,  plates,  and 
wood-cuts.  W.  Blackwood  Si  Sons,  Edinburgh  and  London,  J.  B.  Lippin- 
eoU  ^  Co.,  Philadelphia.  1 858. — The  geol^cal  survey  of  Pennsylvania* 
by  Prof.  Rogers  was  commenced  under  the  act  of  the  Legislature  of  the* 
State  in  the  year  1836,  and  was  continued  on  for  six  years.  Again  iD< 
1851  it  was  resumed  with  reference  to  its  completion,  and  continued^ 
until  the  spring  of  1855,  the  limit  allowed  by  the  act  of  1851. 

The  publicatkm  of  the  Report  has  been  long  and  earnestly  looked  for, 
and  it  is  a  pleasure  to  see  it  finally  issued  in  a  style  so  excellent,  and  with 
a  fullness  of  illustration  and  description  that  meets  so  well  the  demands 
of  science  and  the  interests  of  the  State. 

Prof.  Rogers  was  aided  by  a  corps  of  assistants,  to  the  number  of 
twelve  through  much  of  the  time.  In  1886  the  assistants,  as  he  mentions 
in  his  Preface,  were  Jc^n  F.  Fraaer  and  James  C.  Booth.  In  1837,  they 
were  Messrs.  S.  a  Haldemann,  A.  McKinley,  C.  B.  Trego,  J.  D.  Whelc^ 
ley,  witi^  Dr.  R.  E.  Rogers,  chemist  In  1838  they  were  Messrs.  H.  B. 
Holl,  A.  McKinley,  C.  B.  Tr^,  J.  D.  WheWey,  J.  T.  Hodge,  R.  M. 
JadDon,  Ji  C.  McKinney,  P.  W.  Sohaefier,  T.  Wwd,  geologists,  and  Dr. 
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B.  R  Bogers  and  M.  H.  Boye,  .chemists.  In  1880  tbe  corps  was  naarijr 
the  same,  Peter  Lesley  ana  Dr.  Henderson  being  added,  and  Messrs. 
Whelpley  and  McEinney  resigning.  In  1840  Uie  corps  was  the  same* 
with  Uie  addition  of  the  draftunan,  G.  Lehman.  In  1841  it  was  reduced 
to  Messrs.  McEinley,  Holl,  Jackson,  Lesley,  Boye,  and  Dr.  Bogers.  From 
1851  the  geological  assistants  were  Prot  £.  Desor  and  W.  B.  Bogers,  Jr., 
and  the  topographers  were  Peter  Lesley  and  subsequently  A.  A.  Dabon. 
In  the  survey  of  a  state  of  the  extent  of  Pennsylvania  (47,000  square 
miles  in  area)  a  very  large  part  of  the  material  for  the  Beport  roust  have 
been  collected  by  the  assistants ;  and  Pro£  Bogers  acknowledges  their 
energy  and  devotion  in  carrying  forward  the  work. 

The  volumes  take  up  first  U^  Physical  Geography  of  the  State,  as  an 
Introductory  to  the  Geology.  Part  I.  treats  of  the  Metamorphic  rocks ; 
Part  IL  of  the  Palieozoic  strata.  This  second  part  is  subdivided  accord- 
ing to  the  rocks  in  the  series,  and  under  each  rock  into  State  Districts,  and 
it  occupies  480  pages  of  the  first  volume  and  665  of  the  second.  The 
second  volume  commences  with  the  coal  basins  of  the  State,  to  which 
over  600  pages  are  devoted.  Part  UI,  some  80  pages  in  length,  takes 
up  the  Mesozdic  Bed  sandstone  series,  of  the  ace  of  the  C^necticut 
Biver  Sandstone.  Part  IV.  includes  discussions  of  variotis  subjects :  (l) 
the  igneous  rocks  and  minerals,  veins  and  ores ;  (2^  the  conditions  of  toe 
physical  geography  attending  the  production  of  the  Palaeocoic  strata  of 
the  Unit^  States;  (3)  the  organic  remains  of  the  State;  (4)  the  laws 
of  structure  of  the  more  disturbed  zones  of  the  earth's  crust;  (5)  classi- 
fication of  the  several  types  of  orographic  structure  illustrated  in  the 
Appalachians ;  (6)  coal  fields  of  the  United  States  and  British  Provinces; 
(7)  chemical  constitution  and  physical  characters  of  the  best  known  coals 
of  North  America;  (8)  British  coal-fields;  (9)  composition  and  varieties^ 
of  ooal;  (10)  methods  of  searching  for,  opening  and  mining  coal,  pur- 
sued in  Pennsylvania;  (11)  American  and  European  coal-fields  and  coal 
trade;  (12)  statistics  of  the  iron  trade. 

The  subject  of  greatest  scientific  interest,  and  that  which,  apart  from 
the  coal  itself  is  most  fully  illustrated,  is  that  of  the  structare  of  the  Ap- 
palachians, including  the  system  of  fokls  constituting  the  great  range  of 
mountains  and  the  arrangement  of  the  ridges.  The  ikcts  bear  on  the 
history  of  all  mountain  making.  A  large  number  of  sections  illustrating 
this  subject  are  contained  in  the  second  volume.  We  like  the  iact^  fiv 
better  than  the  theory  adopted  to  account  for  them. 

The  subject  of  coal  is  treated  from  every  point  of  view,  topographical, 
geological,  economical,  and  commercial  A  fine  large  map  of  the  anthra- 
cite coal-fields  accompanying  the  work  is  by  Peter  Lesley,  Esq.,  of  the 
geological  corps  connected  with  the  survey. 

The  work  is  deficient,  as  the  author  acknowledges,  in  the  department 
of  PalsBontology.  As  regards  the  coal  plants,  ProL  Bogers  was  fortunate 
in  having  the  codperation  of  Leo  Lesquereuz,  to  whose  labors  the  work 
is  indebted  for  descriptions  of  a  large  number  of  coal  plants  and  a  series 
of  excellent  plates  illustrating  them.  The  zoological  paleontology  Fnt 
Bogers  has  not  undertaken  to  describe.  A  few  ftgnres  are  given  in  the 
chapter  on  organic  remains,  pp.  815  to  829 ;  but  they  are  very  unsatis&o- 
toiy,  and  are  sometimes  wrongly  named  or  without  any  specific  names. 
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The  author  has  left  this  great  department  of  the  annrej  to  future  workers. 
This  being  so,  the  author  had  hardly  a  broad  enough  basis  for  the  institu- 
tion of  a  new  system  of  nomenclature  and  of  subdivisions  for  the  Palieo- 
aoic  formations,  and  especially  for  diverging  in  these  respects  from  the 
New  York  survey,  in  wnich  the  subdivisions  had  been  founded  upon  a 
thorough  study  of  the  oi^nic  remains.  The  names  of  these  subdivisions, 
Auroral,  Matinal,  Levant,  Surgent,  and  so  on,  can  not  be  proved  to  be 
better  than  those  before  adopted.  They  are  founded  on  the  idea  of  a 
Paleoioic  day,  which  has  had  no  existence  except  in  the  fancy  of  the 
writer.  This  unfortunate  framework,  about  which  Prof.  Rogers  has  clua- 
tered  his  facts,  is  no  serious  impediment  to  the  geological  reader  who  has 
a  key  at  hand  for  comparison. 

The  work  is  a  great  one,  worthy  of  the  state  which  authorized  the 
survey.  It  contains  a  vast  amount  of  information  in  all  its  departments, 
and  will  ever  rank  among  tlie  most  important  of  the  reports  on  the 
geology  of  the  United  States.  A  large  and  beautiful  geological  map  dT 
the  State  accompanies  it 

6.  CcntribfilidM  to  ike  History  ofJSuphotide  and  Sauisuriie;  by  T. 
Stsbrt  Hunt  (this  Journal,  [2],  xxvii,  896-947). — JErratum. — On  page 
946  in  the  analysis  of  saussurite  vi.  the  oxygen  of  2 «*72  of  alumina  is 
given  as  19*95  instead  of  12*05,  the  true  number.  This  correction  being 
made,  the  oxygen  ratios  for  the  protoxyds,  sesquioxyds  and  silica  become 
7*62 :  19*79 :  23*25,  equal  to  1:1*80:9*05,  instead  of  1:1*99:9*05. 
In  this  case  therefore  as  well  as  in  analysis  vn,  there  is  present  a  certain 
excesB  of  protoxyds  and  silica,  corresponding  nearly  to  a  tersilicate. 

T.  8.  H. 

7.  Cretaceous  f^New  Jersey, — ^In  the  note  to  page  88  of  this  volume, 
it  is  intended  to  say,  that  the  fbesil  leaves  of  New  Jersey  were  found  in 
the  lower  part  or  mne  of  the  Cretaceous  formation  in  that  state,  that  is, 
beneath  an  extensive  range  of  strata  containing  acknowledged  Cretaceous 
fossils. 

8.  Report  of  the  Exploration  of  the  Country  between  Lake  Superior 
and  the  Bed  River  Settlement^  and  between  the  latter  place  and  the  Assi- 
niboine  and  Saskatchewan  ;  by  S.  J.  Dawaon,  Esq^  C.  £.  45  pp.  4to. 
Toronto,  1850.  Printed  bv  order  of  the  Legislative  Assembly. — Besidea 
important  information  on  the  geography  of  the  region  referred  to,  some 
geological  foots  of  interest  .are  brought  out  The  Cretaceous  formation 
u  shown  to  occur  at  a  point  on  the  Assiniboine,  150  miles  west  of  Fort 
Gany.  The  fossils  were  sent  to  Messrs.  Meek  and  Hayden  for  their 
opinion ;  and  thev  state  that  among  them  there  is  an  Ammonites  placenta^ 
a  fragment  of  what  was  probably  an  Inoeeramus;  and  an  Ostrasa  near 
O.  congesta.  The  Ammonite  was  received  from  an  Indian ;  the  latter 
two  were  from  a  dark  shale  in  situ  on  the  Assiniboine,  containinff  fish 
scales,  and  closely  resembling  the  Cretaoeous  beda  No.  2  <^  Nebrauut  in 
Meek  and  Hayden's  section.  It  is  suggested  that  the  Ammonite  might 
have  been  carried  north  bv  the  Indians,  but  in  view  of  the  other  focts  it 
is  improbable.  Another  lot  <^  specimens,  including  Scaphites  Nkoletii 
and  N^autUus  DeKayi^  received  from  another  person,  is  said  to  have  been 
found  in  the  bed  of  the  Saskatchewan,     - 
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9.  On  the  Fomil  Corals  of  the  Dewmian  JRoeki  of  Coamia  West;  hy 
E.  Billings,  F.GB.  44  pp.  8vo.  (From  the  Canadiao  Joaraal  for  March, 
1859.) — ^This  paper  by  Mr.  Billings  contains  notices  of  forty^three  speciea 
of  Devonian  corals.  He  observes  that  about  fifty  species  are  known  to 
occur  in  the  rocks,  but  a  few  of  them  in  specimens  too  imperfect  for  de- 
scription. Six  of  these,  he  states,  are  found  in  the  Devonian  of  Europe, 
viz.  Favo9ite$  gothlandica^  F,  baialtiea,  F.  cervicanm^  F.polynwrpha^  and 
Meliophyllum  HaUi,  All  but  two  of  the  species  come  from  the  Oomif' 
«rous  and  Onondaga  limestones.  The  paper  is  illustrated  by  twenty*nitte 
figures. 

10.  On  9ome  new  €hnera  and  Spedee  of  Brachiopoii  from  the  Siluritm 
and  Devonian  Mocks  of  Canada ;  by  E.  Bilungs  (Rep.  Canada  Geol. 
Survey,  1858). — ^This  paper  describes  and  illustrates  by  figures  two  genera, 
Centronella  and  Striekkmdia,    The  first  includes  the  Rhynchonella  glan9- 

fagi  of  Hall,  from  the  Oriskany  sandstone  and  Oomiferous  limestone  in 
Canada,  and  Schoharie  grit  in  New  York.  It  has  a  loop,  like  Terebrat- 
ula ;  the  loop  consists  simply  of  two  slender  lamellae  which  eitend  about 
one-half  the  length  of  the  shell,  where  they  unite  at  an  acute  angle 
a»d  then  become  reflexed  towards  the  beak  as  a  thin  plate.  The  genus 
Strieklandia  includes  the  Pentasnerae  lene^  P.  Uraitue^  and  P.  Icevie  of 
the  Middle  Silurian  of  Britain.  Three  new  spedes  are  described ;  8. 
fotpieneiSy  8.  eanadensis^  and  8.  brevis^  all  firom  the  Ufiper  or  Middle 
Silurian. 

11.  Reports  on  the  Cteohgy^  Botany  and  Zoology  cf  Northern  CaUfot' 
nim  and  Oregon  ;  made  to  the  War  D»artment  by  John  8.  Nkwbbrrt, 
M.D.,  Pro£  Geol.  and  Chem.  Columbian  Collie,  Wa8hinfftx>n,  D.  C. 
820  pp.  4to,  with  numerous  plates.  Washinffton. — He  Geological  and 
Botanical  R^>orts  of  Dr.  Newberry,  noticed  m  our  last  vdume  at  page 
12^,  are  here  collected  together  and  published  as  a  separate  volume. 
On  the  importance  and  value  of  the  researches  we  have  already  remarked. 
Tkis  fine  volume  contains,  besides  the  geological  and  botanical  reports, 
m  Zoological  Report,  including  a  Report  on  the  Fishes  oolleoted  on  the 
Survey  by  Dr.  C.  Girard ;  on  the  2^offy  of  the  route  by  J.  S.  New^ 
l>erry ;  on  the  Land  Sh^ls  by  W.  G.  Binney ;  and  on  the  R^tiles  by 
6.  F.  Baird ;  and  there  are  numerous  plates  of  fbssils,  plants,  fislies^  rep- 
tiles, quadrupeds,  and  birds. 

12.  Geological  Fxcursion.-^-Col  £.  Jewett  of  the  N.  T.  State  Geolog- 
ical Museum,  Albany,  will  make  an  excursion  over  the  State  of  New 
York  with  such  students  as  may  choose  to  join  him,  in  the  course  of  the 
month  of  August  The  party  will  leave  Burlington,  Vt,  on  the  first 
Monday  of  August,  visit  Keeseville  and  other  loo^ties  of  the  lowest  Si- 
lurian, Montre^  Niagara  Falls,  Rochester  and  Genesee  Falls,  Syracuse, 
Utioa  and  Trenton  Fall^  Schoharie,  etc,  and  be  out  im  all  about  forty 
days.  CoL  Jewett's  charges  are  forty  dollars  for  eadi  student,  the  student 
bearing  his  own  expenses.  It  is  an  excellent  opportuni^  fot  any  who 
wish  to  study  geology  in  the  field. 
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ni.  ASTRONOMY. 

1.  Comets  of  1868. — ^During  the  year  1868  eight  comets  were  obeenred. 
The  let  was  discavered  bj  Tkittle  of  Cambridge,  Mass.,  Jan.  4, 1858,  the 
2d  bv  Winnecke  of  Bonn,  March  8,  the  3d  by  Tuttle,  May  2,  the  4th  by 
Brums  of  Berlin,  May  21,  the  5th  (the  great  comet)  by  Donati  of  Flo- 
rence, June  2,  the  6th  was  Encke's  comet  on  its  return,  the  7th  was  Faye'a 
comet  on  its  return,  the  8th  was  discovered  by  Tuttle,  Sept  8. 

2.  First  Comet  of  1869. — ^This  comet  was  first  detected  on  the  2d  of 
April,  1859,  by  Mr.  Tempel  at  Venice,  Its  approximate  place  at  S^  15"* 
April  2,  was  R.  A.  14^  SO^,  N.  Decl.  IV. 

8.  Numbering  of  the  Planetoids  or  Asteroidal  Planets. — ^In  numbering 
the  planetoids  a  difficulty  has  arisen  from  the  fact  discovered  by  Mr- 
Schubert,  that  the  planetoid  detected  by  Mr.  Goldschmidt,  Sept  9,  18579 
and  mistaken  for  Daphne^  is  undoubtedly  a  different  body.  In  the  An- 
nuaire  for  1859  of  the  French  Board  of  Longitude,  the  planetoid  detected 
Sept  9,  1857,  is  numbered  (47),  and  the  numbers  of  all  those  subse- 
quently discovered  is  increased  by  one.  Mr.  LeVerrier  objects  to  this 
proceeding,  on  account  of  the  confusion  which  it  occasions,  and  maintains 
that  the  planetoid  of  Sept  9,  1857,  should  be  numbered  (56). 

Which  plan  will  finally  be  adopted  by  astronomers  remains  to  be  seen. 
We  incline  to  that  of  the  Annuaire,  as  strictly  conformed  to  the  old  rule 
of  numbering  in  the  order  of  discovery,  and  as  likely  on  the  whole  to 
produce  the  least  confusion. 

IV.    MISCELLANEOUS  SCIENTIFIO  INTELLIGENCE. 

1.  MarcovUs  Strictures  on  North  American  Geologists. — ^Mr.  Marcou 
has  issued  a  pamphlet  of  40  pages,  purporting  to  be  a  reply  to  the  two 
articles  on  his  North  American  Geology  by  James  D.  Dana.  These  two 
articles  he  has  cited  at  length,  and  something  more ;  for  in  the  second, 
he  has  inserted,  without  any  notice  of  it,  nearly  a  page  of  matter  from 
his  book  which  the  reviewer  did  not  quote.  The  pamphlet  presents  no 
new  basis  for  his  claims,  and  calls  for  no  reply.  We  merely  quote  a 
single  paragraph  for  remark,  as  it  has  an  editorial  bearing.  It  is  intro- 
du^  after  citing  Profl  Agassiz's  article  from  page  134  of  our  last  vol- 
ume, and  is  as  follows : 

**  Mr.  Dana*!  love  of  the  tnUh  and  duty  to  science  obliged  him  to  decline  publishing 

this  article  in  my  favor  without  alterations,  wUch  the  author  refhsed  to  make,  not 

*  wishing  to  pass  under  Mr.  Dana's  editorial  scissors ;  and  Mr.  Agassiz  was  obliged  to 

threaten  the  withdrawal  of  his  name  from  the  Journal  to  induce  Mr.  Dana  to  modiQr 

his  views  of  duty  sufficiently  to  publish  the  article  as  it  was  written.'* 

There  was  no  refusal  on  the  part  of  Mr.  Dana  to  publish  Professor 
Agassiz's  reply,  and  no  proposition  for  editorial  curtailment,  but  only  ob- 
jections to  its  views,  and  a  request  to  delay  the  publication,  because  Pro£ 
Agassiz  had  not  yet  read  the  book  under  review,  and  therefore  did  not 
know  what  it  contained  and  could  not  properly,  Mr.  Dana  thought,  write 
a  reply  to  a  review  of  it  Moreover,  when  Prof.  Agassiz  insisted  upon 
publishing  (trusting  to  his  knowledge  of  Mr.  Marcou's  former  publica- 
tions), he  at  the  same  time  stated  that  he  had  not  the  least  objection  to 
Mr.  Dana's  following  him  with  his  criticisms.    The  sequel  has  shown 
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the  propriety  of'  Mr.  Dana's  natural  suggestion,  and  enables  us  to  state, 
on  tne  best  of  grounds,  that  if  Prof.  Agassiz  had  known  what  was  in  the 
book  in  question  he  would  not  have  written  at  all.  Up  to  the  day  of 
Prof.  Agassiz's  departure  for  Europe  there  has  been  no  interruption  of 
the  cordial  intercourse  that  has  always  subsisted  between  him  and  Mr. 
Dana ;  and  we  are  confident  that  if  he  had  not  left  the  country  imme- 
diately after  the  arrival  of  the  pamphlet,  he  would  himself  have  made 
a  statement  similar  to  this,  in  his  own  name. — Eds. 

2.  Auroral  Arch, — ^During  the  display  of  the  aurora  borealis  seen  here 
on  the  evening  of  Friday,  April  29,  1869,  a  well  defined  luminous  arch 
or  belt  sprung  up,  spanning  the  sky  from  the  western  horizon  nearly  over 
to  the  eastern,  and  passing  a  little  south  of  our  zenith.  This  was  its  ap- 
pearance at  8*»  63™,  when  it  was  fully  formed.  Ten  or  fifteen  minutes 
previous  it  was  not  visible,  and  I  did  not  observe  the  process  of  forma- 
tion. Its  width  was  from  five  to  six  degrees  in  the  meridional  portion, 
but  was  not  quite  uniform  or  constant  diroughout  its  whole  extent,  and 
the  northern  edge  was  best  defined.  The  westerly  portion  swung  slowly 
southward  while  the  part  for  twenty  degrees  or  more  about  the  meridian 
changed  its  place  so  little  and  so  slowly,  as  to  present  an  uncommonly 
good  opportunity  for  fixing  its  place  among  the  stars,  and  to  render  exact 
accuracy  in  time  less  important  At  8^  68"^  0^,  New  Haven  mean  time, 
the  central  line  of  the  arch  was  almost  precisely  on  d  Leonis,  and  so  con- 
tinued for  about  five  minutes.  Soon  after  this,  it  sailed  about  three 
degrees  southward,  so  that  the  arch  was  just  comprised  between  d  and  0 
Leonis.  By  9*»  18™  it  had  drifted  back  and  d  was  again  very  near  the 
middle  line  of  the  arch.  The  phenomenon  gradually  faded  from  the  east 
westwardly,  and  by  9^  88™  all  had  vanished.  During  this  whole  time 
the  sky  was  clear  and  there  was  no  secondary  arch  to  embarrass  the  ob- 
server. 

It  is  greatly  to  be  desired  that  these  and  other  data  secured  here  may 
be  united  with  like  observations  made  to  the  north  and  south  of  New 
Haven,  in  order  to  determine  the  altitude  and  width  of  the  arch.  Through 
the  kindness  of  Professor  Loorois  a  few  have  reached  me,  but  they  are 
too  indefinite  to  be  useful  in  this  respect.  Loose  observations  at  Suffield, 
Conn.,  combined  with  those  made  here  seem  to  indicate  a  height  of  much 
more  than  100  miles.  Any  one  within  300  miles  of  this  place  who  may 
have  any  tolerable  observations  on  the  arch  is  earnestly  desired  to  pub- 
lish them  in  this  Journal,  or  to  send  them  to  me.  £.  C.  Hbrjuck. 

New  HaveD,  Conn. 

8.  On  Apparent  Equivocal  Generation;  by  H.  James  Clark,  of 
Cam'bridge,  Mass.  (From  the  Proceedings  of  the  American  Academy, 
Boston,  May  10th,  1869). — At  the  close  of  our  last  social  meeting  I 
was  asked  if  I  had  seen  any  trace  of  organization  in  the  globules  of  the 
Vibrio-like  fibrillae  of  the  muscle  of  Sagitta.  (See  p.  108  of  this  number). 
My  answer  was  in  the  negative.  No  longer  ago  than  yesterday  I  was 
fortunate  in  discovering  the  origin  of  another,  or  rather  of  several  forms 
of  these  pseudo-animate  bodies  called  Infusoria.  Whilst  watching  the 
decomposition  of  the  inner  wall  of  the  proboscis  of  a  young  Aurelia 
Jlavidula,  our  common  jelly-fish,  I  observed  that  the  whole  component 
mass  of  cells  was  in  violent  agitation,  each  cell  dancing  zigzag  about 
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within  the  plane  of  the  wall.  If  any  one  will  shake  about  a  single 
layer  of  shot  in  a  flat  pan  he  can  obtain  an  approximate  idea  of  uie 
appearance  of  this  movino:  mass.  In  a  perfectly  healthy  condition  these 
cells  lie  closely  side  by  side,  and  do  not  move  individually  from  place  to 
place,  but  yet  are  active  on  one  side,  which  constitutes  the  surface  of 
the  stomach,  where  they  are  covered  by  vibratile  cilia.  As  the  young 
Aurelia  grows,  this  wall  becomes  separated  from  the  outer  one,  but  not 
completely,  for  the  cells  of  the  two  adhere  to  each  other  by  elongated 
processes  varying  in  number  from  one  to  six  or  seven.  Each  cell  of  the 
mner  wall  contams  numerous  red  or  brown  granules,  a  few  transparent 
globules,  and  a  single  largo  clear  mesoblast  When  decomposition 
ensued,  these  cells  became  still  farther  separated  from  each  other  and 
danced  about  in  the  manner  which  I  have  just  described.  The  vibratile 
cilia  were  not  observed  to  share  in  this  movement ;  in  feet  I  could  not 
detect  their  presence,  because,  no  doubt,  they  had  become  decomposed 
and  fallen  away ;  but  the  elongated  processes,  which  heretofore  had  re- 
mained immovable  and  stiff,  lashed  about  with  very  marked  effect  upon 
the  cells  to  which  they  belonged,  and  caused  them  to  change  place  con- 
stantly. At  last  the  inner  wall  fell  to  pieces  and  every  cell  moved 
independently  and  in  any  direction.  If  at  this  time  they  were  placed 
before  the  eyes  of  Ehrenberg  or  any  one  of  his  adherents,  he  would  at 
once  pronounce  every  cell  with  a  single  process  a  Manas  ;  the  red  or 
brown  granules  would  be  recognized  as  the  stomachs  filled  with  food, 
the  transparent  globules  as  the  empty  stomachs,  and  the  large  mesoblast  . 
as  the  genital  organ  or  propagative  apparatus.  Those  with  two  pro- 
cesses would  be  to  him  a  Chilomonas  or  some  other  genus  closely  related 
to  it;  those  with  three  or  four  on  one  side  would  be  the  Oxyrrhis  of 
Dujardin ;  and  those  with  six  or  seven  processes  the  Hexamita  of  the 
same  author.  To  complete  the  apparently  truthful  determinations  of 
these  microscopists  I  would  only  have  to  place  before  them  some  of 
these  cells  which  I  have  found  in  a  state  of  self-division,  each  half  pos- 
sessing its  genital-like  mesoblast.  In  all  their  various  shapes  and 
actions,  and  in  the  mode  of  self-division  there  is  a  remarkable  and  undis- 
tinguishable  resemblance  to  numerous  moving  bodies  which  go  under 
the  name  of  Infusoria,  and  which  may  be  found,  unconnected  with  any 
living  organism,  in  various  kinds  of  infusions. 

4.  Note  on  the  Polarization  of  the  Light  of  Comets ;  by  Sir  Datto 
Brewster,  (L.,  E.  and  D.  Phil.  Mag.,  April,  1859,  p.  311). — ^Although 
there  can  be  no  doubt  as  to  the  accuracy  of  the  observations  of  M.  Arago 
on  the  indications  of  polarization  discovered  by  him  in  the  light  of  the 
comets  from  1819  to  1835,  there  is  nevertheless  nothing  impossible  in 
the  supposition  that  the  light  may  have  been  polarized  after  arriving  in 
the  terrestrial  atmosphere.  In  fact,  when  we  consider  that  light  is  polar- 
ized by  refraction  in  passing  through  the  coats  of  the  eye,  that  it  is  po- 
larized by  refraction  at  the  four  or  six  snrfeces  of  the  object-glasses  of  an 
astronomical  telescope,  and  also  in  passing  through  the  surfaces  of  its 
eye-piece,  and,  lastly,  that  the  light  of  celestial  bodies  undergoes  a  slight 
polarization  by  the  refraction  of  the  atmosphere,  we  are  compelled  to  ad- 
mit that  the  problem  of  the  existence  of  polarized  light  in  the  light  of 
comets  is  not  solved. 
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I  am  not  aware  that  those  who  have  observed  traces  of  polarization  in 
the  light  of  comets  have  noted  the  direction  of  the  plane  in  which  it  has 
been  polarized ;  nevertheless  without  some  such  observation  we  cannot 
discover  its  cause.  If  the  light  be  polarized  in  a  plane  passing  through 
the  sun,  the  comet,  and  the  eye,  we  must  infer  that  it  is  polari^  by  me 
reflexion  of  the  light  coming  from  the  sun ;  if  it  be  polarized  in  an  oppo- 
site plane,  the  polarization  may  be  due  to  the  refraction  of  the  atmos- 
phere. If  it  be  polarized  quaquaversus,  this  may  be  due  to  three  causes ; 
namely,  to  refraction  by  the  surfaces  of  the  object-glasses  and  eye-piece, 
to  an  imperfection  in  the  annealing  of  the  glass  of  which  the  lenses  are 
formed,  or  to  the  fact  of  one  or  more  of  the  lenses  being  pinched  in  their 
cell.  Supposing  it  to  be  an  effect  of  the  first  of  these  causes,  the  open- 
ings of  the  object-glasses  and  eye-piece  should  be  reduced  to  a  central 
band,  which  would  eliminate  the  light  polarized  in  an  opposite  plane,  and 
leave  that  which  is  polarized  in  a  plane  perpendicular  to  the  direction. 
By  turning  the  telescope  or  the  lenses,  the  direction  of  the  polarization 
would  be  changed. 

If  tlie  polarization  be  produced  by  a  defect  in  the  annealing  of  the 
glass  of  which  the  lenses  are  made,  as  appears  to  be  the  case  in  one 
of  Ami<n's  telescopes  mentioned  by  M.  Govi,  the  existence  of  this  im- 
perfection will  be  rendered  evident  by  exposing  the  lenses  to  polarized 
light 

If  the  polarization  observed  be  due  to  the  reflexion  of  the  rays  of  the 
sun  by  the  comet  or  its  envelops,  small  stars  will  be  seen  more  distinctly 
through  it  when  the  polarized  light  is  extinguished  by  the  application  of 
a  NicoPs  prism. 

Whilst  I  was  investigating  the  polarization  of  the  atmosphere,  I  ob- 
served the  remarkable  fact,  that  when  objects  situated  far  off  m  the  open 
country  are  rendered  indistinct  by  the  interposition  of  a  light  mist,  a  part 
of  their  distinctness  may  be  restored  by  viewing  them  tlm>ugh  a  Nicol's 
prism,  which  extinguishes  all  the  light  polarized  by  the  mist  in  a  plane 
passing  through  the  sun,  the  object,  and  the  eye  of  the  observer.  The 
objects  thus  rendered  more  distinct  and  visible  were  seen  through  that 
portion  of  the  mist  in  which  the  polarization  of  the  light  reflected  by 
them  was  at  its  maximum.  This  method  of  rendering  visible  objects 
rendered  indistinct  by  fo^  or  mists  may,  it  appears  to  me,  receive  im- 
portant applications  in  military  and  naval  operations. — Comptes  Rendus^ 
FebruaiT  21,  1859,  p.  384. 

5.  The  Iron  Manufacturer's  Guide  to  the  Furnaces,  Forces  and  Boiling 
Mills  of  the  United  States,  with  discussion  of  iron  as  a  chemical  element, 
an  American  ore,  and  a  manu&ctured  article,  in  Commerce  and  in  His- 
tory ;  by  J.  P.  Lbslbt,  Sec*y  of  the  American  Iron  Association,  and  pub- 
lished by  authority  of  the  same,  with  maps  and  plates.  New  York : 
John  Wiley,  Publisher.  London :  Trubner  &  Co.  1869.  8vo,  pp.  766. 
— ^Mr.  Lesley  has  here  done  a  service  which  will  be  highly  appreciated 
by  all  who  know  the  national  importance  of  the  iron  industry,  as  well  as 
by  those  whose  researches  lead  them  to  seek  in  a  compendious  form  all 
the  information  on  subjects  connected  with  iron,  to  find  which  they  have 
hitherto  been  forced  to  search  through  a  wilderness  of  isolated  authori- 
ties.   Being  a  good  geologist,  fiuniliar  with  the  geology  of  Pennsylvania 
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and  practically  acquainted  with  what  relates  to  the  suUect  of  iron,  he 
was  eminently  fitted  for  the  labor  he  has  here  performed.  The  work  is 
divided  naturally  into  two  parts.  The  first  is  a  ^Directory  to  Iron  works" 
in  the  U.  S. ;  Furnaces  and  Forges  and  Rolling  Mills.  The  second  part 
(from  the  264th  page  to  the  end)  is  a  **  Guide  to  the  ores,*^  embracing 
nrst,  general  considerations  respecting  iron  as  an  element,  and  next,  its 
ores  in  the  United  States. 

In  both  divisions  of  his  work  Mr.  Lesley  has  adopted  a  geographical 
order  as  the  hasis  of  his  arrangements,  subdividing  the  matter  however 
according  to  subjects.  Then  in  his  Directory  he  tabulates,  under  the  letter 
A,  120  anthracite  blast  furnaces  in  the  U.  S.,  of  which  he  gives  such  partic- 
ulars about  each  as  are  most  important  to  be  known.  Tables  B,  £,  H,  E, 
enumerate  with  concise  descriptions  650  charcoal  furnaces,  induding  also 
a  few  (less  than  20)  raw  coal  furnaces.  Tables  G,  F,  and  I  comprise  the 
bloomeries  and  forges  in  the  U.  States  to  the  numberof  497.  Tables 
D,  G,  J,  are  devoted  to  the  rolling  mills  of  the  U.  States,  224  in  nimiber. 
From  a  valuable  statistical  sununary  in  the  end  of  the  volume  we  draw 
the  following  fiacts. 

The  entire  production  of  raw  metal  in  the  U.  8.  in  1856  was  a  little 
over  eight  hundred  thousand  tons  (812,917  tons),  being  an  increase  of 
12  per  cent  from  1854.  For  the  year  1856  the  whole  iron  production 
advanced  onlv  6  per  cent  over  the  previous  year,  but  the  anthraeite  branch 
of  the  manuracture  reached  the  aggregate  of  394,509  tons,  being  nearly 
one-half  the  whole  iron  product  of  the  country,  and  showing  a»  increase 
of  thirteen  per  cent  over  the  previous  year,  a  fact  to  be  explained  by  the 
conversion  of  charcoal  furnaces  into  anthracite  furnaces.  The  industry 
naturally  tends  to  concentrate  itself  about  the  geolodcal  centre  of  fuel 
in  Pennsylvania,  a  fact  shown  by  the  decline  of  this  branch  of  the  iron 
industry  outside  of  Pennsylvania  by  an  annual  rate  of  over  six  per  cent, 
which  raises  the  Pennsylvania  anthraeite  annual  increase  to  over  twenty- 
two  per  cent, 

llie  commercial  crisis  of  1857  has  been  seen  in  a  most  seripus  Calling 
off  in  the  iron  product  of  1858,  consequent  on  the  sodden  arrest  of  so 
large  a  number  of  railways  in  propp-ees  of  construction. 

The  grand  total  of  iron  of  all  kmds,  domestic  and  foreign,  used  in  the 
United  States  in  1856  is  set  down  at  1,880,548  tons,  which  is  distributed 
thus: 

Domeftlc  Fbreifo.  TotaL 

BoUsd  and  hammered,  519,081  298,275  817,356 

Pigiren^  887,154  55,408  392,567 

856,235  853,678  1,209,918 

which  results  give  70  per  cent  domeetio  to  30  per  cent/or«»^  iron.  The 
great  fkct  demonstrated  by  the  statistics  collected  by  the  American  Iron 
Association  are  that  we  have  nearly  1,200  efficient  iron  works  in  the  U.  S., 
producmg  annually  about  850,000  tons  of  iron,  the  valuie  of  which  in  an 
ordinary  year  is  fifty  millions  of  dollars,  of  which  the  large  sum  of 
$85,000,000- is  expended  for  labor  alone. 

Mr.  Whitney,  m  his  Metallic  wealth  of  the  United  States,  estimates 
the  iron  product  of  the  world  at  5,817,000  tons,  of  which  1,000,000  are 
set  down  for  the  U,  S.,  €keat  Britain  producing  that  year  3,000,000. 
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Whan  we  remember  that  so  late  as  1845  the  total  product  of  the  United 
States  in  iron  had  not  reached  half  a  million  tons  (486,000)  and  that  in 
1850  it  was  only  600,000  tons,  it  will  be  seen  that  the  progress  in  this 
important  industry  in  the  first  six  years  of  this  decade  has  been  at  the 
rate  of  oyer  twenty  per  centum  per  annum.  The  operation  of  this  law 
of  increase  will  soon,  it  would  seem,  put  an  end  to  all  importation  of 
iron,  and  points  even  to  an  export  of  tnis  ffreat  staple  at  no  distant  day. 
The  stock  and  variety  of  iron  ores  and  coal  in  the  United  States  is  such 
as  seems  adequate  to  meet  the  demands  of  the  world  as  hat  as  the  laws 
of  commerce  will  permit  their  development 

6.  Mamtnals  of  North  America:  the  descriptions  of  species  based 
chiefly  on  the  collections  in  the  Museum  of  the  Smithsonian  Institution ; 
by  Spsnoxr  F.  Bakd,  Assistant  Secretary  of  the  Smithsonian  Institution. 
764  pp.,  4to,  with  87  4to  plates  of  origroal  figures,  illustrating  the  Genera 
and  Species,  and  including  details  of  external  form  and  ostedogy.  Phil- 
adelphia, J.  B.  Lippinoott  &  Co.  1859. — Professor  Baird  has  here  placed 
before  the  country  a  comprehensive  Treatise  on  the  Mammals  or  Quad- 
rupeds of  the  country,  well  illustrated  by  plates.  And  from  the  oolleo- 
tions  under  the  author's  hands,  and  our  knowledge  of  his  care  and  ability, 
we  are  sure  that  we  now  have  one  branch  of  American  zoology  thoroughly 
discussed.  The  first  part  of  this  volume  has  already  been  noticed  in  this 
Journal  (vol.  xxvi,  142),  it  consisting  of  the  Beport  on  Mammals  in  the 
Pacific  Railroad  Survey.  To  this  is  added  the  Report  on  the  Mammals 
of  the  United  States  and  Mexican  Boundary  Survey.  The  descriptions 
are  given  with  full  details,  and  in  the  plates  there  are  illustrations  relat- 
ing to  161  species.  The  libraries  of  Uie  country  should  be  supplied  with 
this  great  work. 

7.  Bational  Cosmology^  or  the  Eternal  PrindpU*  and  the  Necessary 
Laws  of  the  Universe;  by  Laurbvs  P.  Hiokok,  D.D.,  Union  College. 
New  York,  1858. — ^Rational  cosmology  comes  reasonably  within  the  ranoe 
of  this  Journal,  but  not  the  system  of  Prof.  Hickok,  which  is  decidecuy 
irrational.  He  claims  to  educe  a  philosophy  of  nature  from  the  empty 
reason  instead  of  through  induction,  and  has  proved  the  fallacy  of  the 
method  by  educing  laws  that  are  not  the  laws  of  nature.  The  author, 
unwittingly,  drew  upon  the  furniture  of  his  own  mind,  unaware  that  it 
was  defective  and  had  been  derived  by  imperfect  reason  from  the  base 
earUi.  Prof.  Alexander  of  Princeton  has  well  set  forth  the  errors  of  the 
^Rational  Cosmology''  in  the  Princeton  Review  for  April,  1859;  and 
we  would  commend  the  article  to  all  interested  in  the  subject  The  laws 
of  nature  when  fully  learned  and  understood  will  appear  to  the  reason 
like  the  evolution  of  one  thought  But  reason  should  not  deceive  itself 
and  suppose,  because  it  can  perceive  this  unity,  that  it  can  therefore  evolve 
of  itself  the  thought  and  the  system  of  laws. 

8.  American  Association  for  the  Advancement  of  Science, — ^The  next 
meeting  of  the  Scientific  Association  was  appointed  to  be  held  at  Spring- 
field, Mass.,  commencing  with  the  first  Wednesday  of  August  PrdU 
Stephen  Alexander  of  Princeton  is  President  for  the  year,  and  Prof.  Ed- 
ward Hitchcock  Vice-President 
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0.  Synopm  <^  the  I\r$$h^waUr  Fishes  (^  the  Wsstem  Fortum  <^  the 
Island  <^  Trinidad,  W.  L  ;  by  Thsodorb  Gill.  70  pp.  8to.  H.  Bail- 
liere,  New  York  City.  (From  the  Anoals  of  the  Lyceum  of  Natural 
History,  New  York,  Vol.  YL) 

10.  Notes  on  North  American  Cnutacea,  No.  L ;  by  Wm.  Stimpsov. 
48  pp.  8vo,  with  1  plate  (from  the  Annak  of  the  Lyceum  Nat  Hist  of 
New  York  for  Marco,  1858). — ^We  have  barely  space  to  annouoce  the 
appearance  of  this  first  part  of  a  systematic  account  of  North  American 
Crustacea.  It  commences  with  the  Maioids  and  closes  with  the  Pagurua 
iamily  among  the  Anomoura. 

jAMtt  D.  Foebb:  Oocasioiial  papers  on  the  theory  of  glaiaerB,  now  first  col- 
lected and  chronologically  arranged  with  a  prefatoiy  note  on  the  recent  progress 
and  present  aspect  of  the  theory.    278  pp.    Edinbiu^h,  1869.    A  A  0.  Black. 

R.  L  Mueohison:  Silnria;  the  History  of  the  oldest  fossiliferoiie  rocks  and  their 
fonndations,  with  a  brief  sketch  of  the  distributioo  of  gold  oTcr  the  earth.  8d  edi- 
tion.   London,  1869.    Murray. 

Ber.  John  FmaNG :  The  Lithology  of  Bdinlrargh.    Bdinbnrgfa. 

0.  M.  Tract:  Studies  of  the  Essex  Flora;  a  complete  enumeration  of  sU  plants 
iound  wild  within  the  limits  of  Lynn,  Mass.,  ind  the  towns  adjoining.  88  pp.  8to. 
1868. 

Pbogbdxnos  Boston  Soa  Nir.  Hist.  1869. — ^p.  17,  Birds  of  Florida,  contmned; 
Dr.  H,  Bryant.^n,  21,  Distribution  and  habits  of  the  Sunmier  Tellow-bird;  Dr. 
Brewer.—^  92,  Minerals  of  the  gold  region  of  (Georgia;  (7.  T,  JacktotLr^p.  23,  On 
some  new  Actinoid  Polype  of  the  Coast  of  the  United  States;  ^^oMti.— p.  26, 
Diatoms  of  WestRoxbuiy;  a  iStodUtfr.— p.  28,  A  new  Helix  from  Maine;  T,J. 
WhUtmnQr§,^^Tp,  29,  On  the  oorroeiTe  properties  of  fpaano ;  (7.  T.  Jaekmn, — ^p.  SI, 
Origin  of  the  Copper  and  Silrer  of  the  Lake  Superior  region ;  C,  T.  Jmekmm,-^^ 
38,  Menobranchus  in  the  Mohawk  River;  J.  Xa&if.— p.  84,  Note  on  species  of  Po- 
motis;  F.  W.  Putnanu^p.  88,  On  the  recent  eruptioa  of  Mauna  Loa;  ff.  Jf,  Zy- 
ifum.— DeecriptioDS  of  new  shells;  A,  A,  ChmUL — p.  46,  Kote  on  minerals  formed 
from  springs;  O,  T.  Jackwn,^^  41,  Note  on  tfaickneM  of  the  earth's  cmst ;  W.  B, 
BogerM, — p.  48,  Tuckahoe  contains  no  starch ;  (7.  T.  Jaekton, 

Pbooibdinos  Aoad.  Nat.  Sol  PniLAniBLPHiA,  1869. — p.  91,  Tooth  of  a  Mastodon 
from  Honduras,  probably  of  the  same  species  as  the  common  U.  S.  Mastodon ;  also 
on  Mosasanrus  bones  from  New  Jersey;  J,  Leidy.^p.  93,  On  the  species  of  Nioo- 
tiana ;  J.  L$Oonte, — p.  98,  Notes  on  Coluber  calligaster  of  Say ;  A  Kmnicott.^ 

6100,  IchthyologiMl  Notices;  O,  Oiratd—p,  104,  Catalogue  of  birds  of  New 
exico;  T,  C.  Eenry.^-p.  110,  Teeth  of  reptUes  and  otiier  fossils  in  the  Triassic  of 
PennsyWania ;  teeth  near  those  of  Sauricfathys  and  others  of  Diplodus  from  a  lo- 
cality at  Bethany  in  Virginia ;  teeth  of  ^cnodus,  Otodus  and  Oaleocerdo,  palate 
and  teeth  of  Ptcnodus  and  fragments  of  jaws  of  Mosasanrus  from  the  Qreen  Sand 
of  Monmouth  Co.,  N.  J.;  /.  Z«^.— p  111,  Sombrero  guano;  skull  of  Ursus  Ameri- 
oanus,  associated  with  bones  of  Mastodon  at  Oxford,  Miss. ;  /  Leidy, — Eight  new 
species  of  Unionids;  /.  Lea, — p.  118,  Icht^yolo^cal  notices;  O.  ^rord— -p.  122, 
On  the  ptimaiT  divisions  of  the  Salamandricw ;  B,  D,  Cope, — p.  128,  On  the  genus 
Oallionymus  of  Authors ;  T,  ^ii/.— ck  181,  Description  oiHyporfaamphus,  a  genus 
of  fishes  allied  to  Hemirhamphus ;  T.  OiU,—^  182.  On  Dactylosoopus  and  Leptos- 
copus,  two  genera  of  the  frumly  of  Urosoopida ;  T,  OUlr^'p.  183,  Catalogue  of  Birds 
collected  in  Western  Africa  bj  P.  K  Ducfaafllu ;  /.  Owna.— p.  144,  Notes  on  a  col- 
lection of  Japanese  Fishes ;  t,  OilL — p.  161,  Descriptions  of  twelre  new  species  of 
exotic  Unionidse ;  I.  L$a, — ^p.  164,  Descriptions  of  new  species  of  Uniones  fit)m 
Georgia  and  other  Southern  States ;  i.  Z«a.— p.  166,  Deeoiption  of  a  third  genus 
of  Hemirbamphinte;  T,  QiU,^p,  167,  Idithyological  Notices ;  O.  Oiratrd 

Bibliof^r€tphieal  NUUtM  hy  Prof,  NickUs, 

Mallr  d  BiOHSun  of  Paris  offar  the  following  works: 

l\^aiue  an  Optical  Fhynes,  by  Billet,  Professor  of  Physics  in  the  Scientifio  Fac- 
ulty of  Dijon.    YoL  IL — We  have  akeady  announced  VoL  L  of  this  remarkable 
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"^fmA,  whidi  unbraces  all  thai  relates  to  tlie  bigfaer  op^os,  to  whidi  M.  Bfllai  has 
deToted  himaelfl  VoL  IL  is  quite  as  importaDt  and  iDstroctire.  Hie  labors  of 
Thorosoa,  Young,  aud  Fresoel  have  contributed  most  of  the  materiaL 

Photoffraphic  Chemiairy,  by  Barreswill  and  DaTanns,  in  8to,  2d  edition. — Within 
a  few  years  the  first  edition  of  this  work,  announced  by  us,  has  been  exhausted  and 
a  seeend  edition  rendered  necessary.  The  authors  hare  introduced  into  it  aU  the 
latest  improTemeats,  and  it  contains  many  unpublished  fiicts.  Following  the  pro- 
mss  m  photography,  they  hare  attached  great  importance  to  the  processes  on  col- 
UMlion  and  on  paper,  and  placed  the  daguerrotype  m  the  second  raiuc. 

Alvminivm,  ttt  nature^  mannfacture  and  applieationt,  by  H.  St  Claire  DeTille, 
in  8to,  176  pages,  with  plates. — ^This  important  work  has  been  mentioned  in  our 
communication  on  page  126.  It  contains  the  whole  history  of  the  subject,  and  com- 
municates many  interesting  details.  Notwithstanding  that  the  French  goTemment 
and  priyate  indiTiduals  have  contributed  to  the  researches  on  alummium,  Derille 
informs  us  tiiat  he  has  sacrificed  to  it  a  large  part  of  his  personal  fortune. 

Phynoloffical  uwettiffati<m9  on  the  animalculei  of  ftegetabU  in/uHotu  compart 
wth  the  elementary  organieme  of  jdante,  by  Paul  Laurent,  inspector  of  forests,  ^c 
Vol  2.  4to,  with  plates.  Paris :  T.  B.  BaiUiere.— We  have  announced  VoL  1,  which 
appeared  in  1854.  This  volume,  in  which  micrographic  observations  play  so  im- 
portant apart,  treats  espedally  of  the  elementary  organisms  of  pbmte.  Paul  Lao- 
rent  was  for  thirty  years  professor  in  the  forest  school  of  Nancy;  he  has  tnuned 
many  pupils,  and  some  of  them  are,  like  himself,  devoted  to  microscopic  studies. 

BeieiUtfie  £!uaya,  hj  Victor  Meunier,  in  12  nos.  of  212  pages.  VoL  Sd. — We  have 
already  spoken  of  this  work  of  popular  science,  devoted  especially,  to  inventions 
and  discoveries  which  have  not  oeeo  made  by  those  who  were  properly  scientific 
men.  The  weekly  journal,  L'Amis  des  Sciences,  by  the  same  author,  is  devoted  to 
the  same  end.  It  happens  at  the  present  moment,  that  this  journal  has  entered 
into  the  great  contest  between  pan-spermists  and  hetero-genists,  and  fiivon  the 
theory  of  spontaneous  generation.  Victor  Meunier  is  otherwise  a  competent  man, 
and  was  the  fiivorite  pupil  of  the  great  naturalist  Stephen  Gkoffiroy  Saint  Hilaire. 

The  Moniteur  de$  Hoepiiaux, — MetHeo-Suraieal  J&view  of  Pmria. — ^This  journal, 
which  appears  three  times  a  week,  is  one  of  the  most  celebrated  medical  periodicals 
of  Paria.  Its  chief  editor,  N.  de  Oastelnau,  occupies  an  eminent  rank  m  medical 
criticism.  Every  week  this  joumalpreseots  a  critical  <*  fenilleton*  entitled  **  medi- 
cal darts,"  m  which  the  editor,  Dr.  Toulin,  with  great  spirit  attacks  charlatanism  in 
matters  of  medicine  and  phannacy,ias  well  as  whatever  is  absurd  in  lootemporary 
physicians^ 

Annate  of  the  Parte  Obaervatory,  published  by  Leverrier.  VoL  4,  in  4ta  Paris : 
Ifollet  d  BacheKer.— This  important  volume  is  devoted  to  the  theory  and  to  tables 
of  the  apparent  motion  of  the  sun ;  it  is  entirely  from  the  hand  of  M.  Levenier, 
who  has  impressed  it  with  the  stamp  of  his  own  genius. 

Catalytic  Forcef  or  Jrweetigatione  on  the  Phenomena  of  Contact,  by  T.  L.  Pfaip- 
son.  A  pamphlet  in  4to  of  84  pages.— This  work  was  crowned  by  the  Holland 
Society  of  Sciences  in  1858.  The  author  examines  with  much  cars  the  phenomena 
called  catalytic ;  he  explains  these  phenomena  on  a  ground-work  of  known  £Mta,  and 
he  cooehdes  that  cataly^  exists  only  in  name^  and  that  the  force  known  under  the 
name  is  a  pure  fiction. 
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Abt.  XVn. — Obituary  Notices  of  Brown  and  Humboldt,  Members 
of  the  American  Academy  of  Arts  and  Sciences  ;  from  the  Report 
of  the  Council  of  the  Academy  for  1859. 

(Proceedings  of  the  Academy,  toI.  iv,  p.  229  et  seq.) 

Beyond  the  immediate  pale  of  science,  and  the  circle  of  its 
most  devoted  cultivators,  tne  association  of  the  names  of  Hum- 
boldt and  Brown  may  seem  new  and  strange; — the  one,  a  name 
familiar  to  the  whole  civilized  world ;  the  other,  hardly  known 
to  a  large  portion  of  his  educated  countrymen.  Yet  these  names 
stand  together,  in  the  highest  place,  upon  the  rolls  of  almost 
every  Academy  of  Science  in  the  world;  and  the  common  judg- 
ment of  those  competent  to  pronounce  it  will  undoubtedly  be, 
that  although  these  vacant  places  upon  those  honorable  rolls 
may  be  occupied,  they  will  not  be  filled,  in  this,  perhaps  not  in 
several  generations. 

Upon  the  death  of  Robert  Brown,  which  occurred  on  the 
10th  of  June  last,  in  his  eighty-fifth  year,  it  was  remarked  that^ 
next  to  Humboldt,  his  name  adorned  the  honprary  list  of  a 
greater  number  of  scientific  societies  than  that  of  any  other 
naturalist  or  philosopher.  It  was  Humboldt  himself  who,  many 
years  ago,  s^Quted  Brown  with  the  appellation  of  Botanicarum 
facile  Ptinceps;  and  the  universal  consent  of  botanists  recognized 
and  confirmed  the  title.  However  the  meed  of  merit  in  science 
should  be  divided  between  the  most  profound,  and  the  most 
active  and  prolific  minds, — between  those  who  divine  and  those 
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who  elaborate^ — it  will  probably  be  conceded  by  all,  that  no  ono 
fiiiiee  Linnseu:^  has  brought  such  rare  sagacity  to  bear  upon  the 
structure,  and  Especially  upon  the  ordinal  characters  and  natural 
affinities  of  plants,  as  did  Eobert  Brown.  True,  he  was  fortu- 
nate in  his  time  and  his  opportunities.  Men  of  great  genius, 
happily,  often  are,  or  appear  to  be,  through  their  power  of  turn- 
ing opportunities  to  good  account.  The  whole  herbaria  of  Sir 
Joseph  Banks,  and  the  great  collections  which  he  himself  made 
around  the  coast  of  Australia,  in  Flinder's  expedition,  and  which 
he  was  able  to  investigate  upon  the  spot  during  the  four  years 
devoted  to  this  exploration,  opportunely  placed  in  Brown's  able 
hands  as  it  were  the  vegetation  of  a  new  world,  as  rich  as  it  was 
peculiar, — just  at  the  time,  too,  when  the  immortal  work  of  Jus- 
sieu  had  begun  to  be  appreciated,  and  the  European  and  other 
ordinary  forms  of  vegetation  had  begun  to  be  understood  in 
their  natural  relations.  The  new,  various,  and  singular  types 
which  render  the  botany  of  New  Holland  so  unlike  all  other, 
Mr.  Brown  had  to  compare  among  themselves, — to  unravel  their 
intricacies  with  scarcely  a  clew  to  guide  him,  except  that  which 
his  own  genius  enabled  him  to  construct  in  the  process  of  the 
research, — and  to  bring  them  harmoniously  into  the  general  sys- 
tem of  botanical  natural  alliance  as  then  understood,  and  as  he 
was  himself  enabled  to  ascertain  and  display  it.  It  was  the 
wonderful  sagacity  and  insight  which  he  evinced  in  these  inves- 
tigations, which,  soon  after  nis  return  from  Australia,  revealed 
the  master  mind  in  botanical  science,  and  erelong  gave  him  the 
position  of  almost  unchallenged  eminence,  which  he  retained,  as 
if  without  effort,  for  more  than  half  a  century. 

The  common  observer  must  wonder  at  this  general  *recogni- 
tion,  during  an  era  of  great  names  and  unequalled  activity,  of  a 
claim  so  rarely,  and  as  it  were  so  reluctantly,  asserted.  For 
brief  and  comparatively  few — alas!  how  much  fewer  than  they 
should  have  been !  — ^are  Mr.  Brown's  publications.  Much  the 
largest  of  them  is  the  Prodromus  of  the  Flora  of  New  Holland, 
issued  fifty  years  aso,  which  begins  upon  the  one  hundred  and 
forty-fifth  page,  and  which  stopped  short  at  the  end  of  the  first 
volume.  The  others  are  special  papers,  mostly  of  small  bulk, 
devoted  to  the  consideration  of  a  particular  plant,  or  a  particular 
group  or  small  collection  of  plants.  But  their  simple  titles 
seldom  foreshow  the  full  import  of  their  contents.  Brown 
delighted  to  rise  from  a  special  case  to  high  and  wide  generali- 
zations; and  was  apt  to  draw  most  important  and  always  irre- 
sistible conclusions  from  some  small,  selected  data,  or  particular 
point  of  structure,  which  to  ordinary  apprehension  would  appear 
wholly  inadequate  to  the  purpose.  BLe  had  unequalled  skill  in 
finding  decisive  instances.  So  all  his  discoveries,  so  simply  and 
4jiuetly  A&nouneed,  and  all  his  notei  and  ol^ervations,  scmfously 
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reduced  to  the  briefest  expression,  are  fertile  far  beyond  tbe 
reader's  expectation.  Cautious  to  excess,  never  suggesting  a 
theory  until  he  had  thoroughly  weighed  all  tbe  availaole  objec- 
tions to  it,  and  never  propounding  a  view  which  he  did  not  know 
how  to  prove,  perhaps  no  naturalist  ever  taught  so  much  in 
writing  so  little,  or  made  so  few  statements  that  had  to  be  re- 
called, or  even  recast ;  and  of  no  one  can  there  be  a  stronger 
reffret  that  he  did  not  publish  more. 

With  this  character  of  mind,  and  while  carefully  sounding  his 
way  along  the  deep  places  of  a  science  the  philosophy  and 
grounds  of  which  were  formings  day  by  day,  under  his  own  and 
a  few  contemporary  hands,  Brown  could  not  have  been  a  volu- 
minous writer.  He  could  never  have  undertaken  a  Systetna  Rtgni 
VegetdbiUs^  content  to  do  his  best  at  the  moment,  and  to  take 
upon  trust  what  he  had  not  the  means  or  the  time  to  verify, — 
like  his  contemporary,  DeCandoUe  who  may  worthily  be  com- 
pared with  Brown  for  genius,  and  contrasted  with  him  for  the 
enthusiastic  devotion  which  constantly  impelled  him  to  publica- 
tion, and  to  lifelong,  unselectedy  herculean  labor,  over  all  the 
field,  for  the  eeneral  good. 

Nor  could  Brown  ever  be  brought  to  undertake  a  Oenera 
Plantarum,  like  that  of  Jussieu ;  although  his  favorable  and  leis- 
urely position,  his  vast  knowledge,  his  keen  discrimination,  and 
his  most  compact  mode  of  expression^  especially  indicated  him 
for  the  task.  Evidently,  his  infltience  upon  the  progress  of  Bot- 
any might  have  been  greater,  or  at  least  more  immediate  and 
more  conspicuous.  Yet,  rightly  to  estimate  that  influence  now, 
we  have  only  to  compare  the  Oenera  Plantarum  of  Endlicher 
with  that  of  Jussieu, — separated  as  they  arc  by  the  half-century 
which  coincided  with  Brown's  career, — and  mark  how  largely  the 
points  of  difference  between  the  two,  so  far  as  they  represent  in- 
quiry, and  genuine  advancement  in  the  knowledge  of  floral  struc- 
ture, actually  originated  with  him.  Still,  after  making  due  allow* 
ance  for  a  mind  as  scrupulous  and  cautious  as  it  was  clear  and 
profound,  also  for  an  unusually  retiring  disposition,  which  even 
in  authorship  seems  to  have  rendered  him  as  sedulous  to  avoid 
publicity  as  most  writers  are  to  gain  it,  it  must  be  acknowledged 
that  his  retentiveness  was  excessive;  and  that  his  guarded  pub- 
lished statements  sometimes  appear  as  if  intended — like  the  ana- 
grams of  the  older  mathematicians  and  philosophers— rather  to 
record  his  knowledge  than  to  reveal  it.  But  this  was  probably 
only  in  appearance,  and  rather  to  be  attributed  to  his  sensitive 
regard  for  entire  accuracy,  and  his  extreme  dislike  of  all  parade 
of  knowledge, — to  the  same  peculiarity  which  everywhere  led! 
him  to  condense  announcements  of  great  consequence  into  short 
paragraphs  or  foot-notes,  and  to  insert  the  most  important  fects  in 
parentheses,  which  he  who  runs  over  the  page  may  read,  indeed, 
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but  which  only  the  most  learned  and  the  most  reflecting  will  be 
apt  to  comprehend.  In  candor  it  must  be  said,  that  his  long 
career  has  left  some  room  for  the  complaint  that  he  did  not  feel 
bound  to  exert  fully  and  continuously  all  his  matchless  gifts  in 
behalf  of  the  science  of  which  he  was  the  most  authoritative 
expositor. 

But  if  thus  in  some  sense  unjust  to  himself  and  to  his  high 
calling,  Brown  could  never  be  charged  with  the  slightest  injus- 
tice to  any  fellow-laborer.  He  was  scrupulously  careful,  even 
solicitous,  of  the  rights  and  claims  of  others;  and  in  tracing 
the  history  of  any  discovery  in  which  he  had  himself  borne  a 
part,  he  was  sure  to  award  to  each  one  concerned  his  full  due. 
If  not  always  communicative,  he  was  kind  and  considerate  to  all. 
To  adopt  the  words  of  one  of  his  intimate  associates,  "those 
who  knew  him  as  a  man  will  bear  unanimous  testimonjr  to  the 
unvarying  simplicity,  truthfulness,  and  benevolence  of  his  char- 
acter," as  well  as  to  "the  singular  uprightness  of  his  judgment" 

The  remaining,  and  the  most  illustrious  name  of  all^ — and  one 
in  its  wide  renown  strongly  in  contrast  with  the  last, — ^has  only 
just  now  been  inscribed  upon  our  obituary  list. 

The  teleffraph  of  the  last  week  brought  to  us  the  painful  in- 
telligence that  the  patriarch  of  science,  the  universal  Humboldt, 
died  at  Berlin  on  the  6th  of  May.  Bom  in  1769,  a  year  more 
prolific  in  great  men  than  any  equal  period  of  all  preceding  time,* 
Humboldt  had,  before  the  end  of  the  eighteenth  century,  exhib- 
ited qualities  of  the  very  highest  order,  and  obtained  a  place  of 
acknowledged  celebrity  in  Europe.  This,  however,  was  tne  mere 
prelude  to  his  career,  for  with  tne  close  of  that  century  he  com- 
menced, with  Bonpland,  his  wonderful  exploration  of  Spanish 
America,  which  continued  during  five  years.  This  journey  must 
be  considered  in  all  future  time  as,  substantially,  the  scientific 
discovery  of  Spanish  America ;  and  whether  we  measure  its  rcr 
suits  by  the  amount  of  knowledge  through  the  wide  fields  of 
Astronomy,  Geography,  Geology,  Mineralogy,  Meteorology,  Zo- 
ology, Botany,  and  rolitical  Economy,  or  the  personal  (jualities 
by  which  this  knowledge  was  collected  and  reauced  to  its  place 
in  the  records  of  science,  we  cannot  hesitate  to  rank  the  expedi- 
tion amongst  the  most  important  and  successful  ever  executed 
by  man. 

On  his  return  to  Europe,  in  1805,  Humboldt  was  employed 
several  years  in  reducing  his  immense  collection  of  matenals  to 
form  for  publication.  From  that  time  to  his  death,  a  period  of 
almost  half  a  century,  he  resided  (except  for  a  short  time,  in 

*  Napoleon,  Wellinetoii,  Mehemet  Ali,  Soult,  Lannes,  Ne^,  CasUereagh,  Cha- 
teaubriaod,  Cuvier,  and  Humboldt.  [The  name  of  Metternich  is  sometimee  added 
to  this  list,  probably  incorrectly.  That  of  Oanmng  certainly  does  not  belong  here, 
nor  that  of  kackintosh,  nor  of  Sir  Walter  Scott.— Ens.] 
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which  he  made  his  journey  to  Northern  Asia)  in  Europe,  mostly 
in  France  and  Germany.  The  last  twelve  or  fifteen  years  of  this 
great  man  were  principally  employed  in  the  production  of  his 
Cosmos, — the  crowning  labor  of  his  long  life,  the  harvest  of  his 
mature  wisdom, — a  work  that  could  not  have  been  produced  by 
any  other  man,  simply  because  no  other  man  possessed  the  trea- 
sures, or  a  key  to  the  treasures,  of  the  various  knowledge  con- 
tained in  it. 

From  his  return  to  Europe  to  his  death,  he  possessed,  indis- 
putably, the  first  place  amongst  philosophers,  for  the  vast  extent 
of  his  acquirements.  Without  doubt,  at  all  times  during  the 
present  century  there  have  been  men  much  greater  than  Hum- 
boldt in  each  special  department  of  science,  but  no  one  to  com- 
pare with  him  in  the  number  of  subjects  in  which  he  had  but 
few  superiors, — no  one  who  could,  like  him,  bring  all  the  sciences 
into  one  field  of  view,  and  compare  them  as  one  whole,  through 
their  relations  and  dependences.  It  was  probably  this  extent  of 
knowledge  that  led  him  to  generalization  rather  than  particular 
discovery;  to  trace  connections  and  relations,  rather  than  to 
search  for  new  and  minute  facts  or  particular  laws ;  to  produce 
the  Cosmos,  rather  than  discover  the  atomic  theory  or  the  cellu- 
lar formation  of  organic  structures.  Many  other  men  have  been 
masters  of  several  specialties.  Humboldt  alone  brought  the  whole 
range  of  the  physical  and  natural  sciences  into  one  specialty. 

We  cannot  close  this  brief  notice  of  the  character  and  career 
of  our  illustrious  associate  without  one  moment's  allusion  to  his 
amiable  moral  nature,  his  love  of  justice,  and  his  superiority  to 
all  merely  personal  end«.  So  strong  was  his  desire  to  give  the 
influence  of  his  high  scientific  position  to  the  cause  of  civiliza- 
tion and  the  progress  of  knowledge,  by  assisting  all  applicants 
for  his  opinion  and  advice  upon  scientific  subjects,  that  ne  per- 
mitted a  correspondence  to  oe  extorted  from  him  which  in  his 
last  days  became  a  load  too  great  to  be  borne,  and  compelled  a 
cry  for  relief  that  had  hardly  subsided  when  the  news  of  hia 
death  reached  us. 

Such  is  the  faint  outline  of  a  man  whose  name  is  indelibly 
written  with  those  who  have  been  most  eminent  in  this  wonder- 
ful age  of  scientific  activity.  The  Academy  claims  the  privilege, 
in  common  with  the  learned  societies  with  which  he  was  associ- 
ated throughout  the  civilized  world,  to  express  its  sorrow  for  his 
death,  and  to  offer  its  tribute  of  honor  to  nis  memory. 
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Abt.  XV  111. — On  the  power  possessed  by  the  Larves  of  various 
common  Flies  of  consuming^  without  apparent  injury  to  them- 
selves^ die  jlesh  of  animals  which  have  died  from  the  effects  of 
Arsenic;  by  Frank  H.  Stober. 

Read  before  the  Boeton  Society  of  Nattml  Hktocy,  Jannarj  6, 1859. 

SoHB  months  since  my  attention  was  attracted  by  finding 
several  living  maggots  upon  the  liver  of  a  subject  in  the  stom- 
ach  of  which  I  had  previously  detected  the  presence  of  arsenic 
This,  eight  days  after  death.  As  this  liver  was  found,  on  analy* 
sis,  to  be  saturated  with  arsenic,  a  number  of  experiments  were 
made  for  the  purpose  of  ascertaining  whether  the  larvae  observed 
had  really  been  nourished  by  the  poisoned  flesh  on  which  they 
were  discovered. 

Several  living  rats  having  been  obtained,  they  were  fed  with 
cake  which  contained  arsenious  acid  in  various  quantitiea  •  After 
eating  this  they  in  every  case  soon  died.  Their  skins  having 
been  removed,  the  carcasses  were  exposed  in  a  chamber  to  which 
flies  had  free  access.  In  the  course  of  forty-eight  hours  the 
bodies  of  the  rats  were  thoroughly  fly-blown,  and  were  soon 
covered  by  a  multitude  of  larvae.  Having  completely  consumed 
the  flesh  of  the  rats — leaving  the  bones  bare,  as  in  the  specimen 
now  exhibited  to  the  Society — the  maggots  concealed  themselves 
in  sheltered  comers  and  were  converted  into  chrysalids  in  due 
course.  These  results  were  constant,  having  been  exactly  simi- 
lar in  every  instance.  Some  two  dozen  or  less  of  these  chrysa- 
lids being  subjected  to  analysis,  metallic  arsenic  was  readily  ob- 
tained from  them.  It  might  be  thought  that  this  proves  nothing 
more  than  that  the  flesh  of  the  rats  contained  arsenic,  and  that, 
that  obtained  from  the  chrysalids  had  possibly  been  mechani- 
cally attached  to  the  exterior  surfaces  of  the  larvae  and  not  have 
been  swallowed  by  them.  This  view  would  indeed  seem  to  be 
supported  by  the  fact  that — as  may  be  seen  in  the  specimen  pre- 
sented— the' surface  of  the  bones  from  which  the  flesh  has  heen 
thus  devoured  is  covered  with  a  white  powder  which  has  the 
appearance  of  arsenious  acid.  However  this  may  be,  only  two 
alternatives  remain  if  it  is  not  admitted  that  the  arsenic  found 
in  the  chrysalids  had  really  been  assimilated  bv  the  larvae: 
either  the  latter  must  possess  an  instinct  which  leads  them  to 
reject  altogether  the  poison,  or  it  is  excreted  by  them  after  in- 
gestion. In  the  lack  of  any  positive  knowledge  of  the  condition 
in  which  arsenic  or  other  inor^nic  poison  exists  when  contained 
in  organic  tissues,  it  seems  idle  to  dwell  at  greater  length  on 
this  point. 
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It  would  have  been  interestinff  to  have  preserved  the  chrysa- 
lids  in  order  to  ascertain  whether  they  were  capable  of  meta- 
morphosis, and  if  so,  whether  the  perfect  insect  would  h  ave 
been  healthy  and  vigorous.  I  therefore  kept  a  number  of  them 
during  two  months,  at  the  end  of  which  time  they  were  acci- 
dentally lost.  None  of  these  underwent  any  change,  w  hile  a 
number  of  diminutive  flies,  apparently  not  ichneumons,  which 
obtained  access  to  them,  died  almost  immediately,  as  was  sup- 
posed from  having  fed  upon  them.  The  chrysalids  were  how- 
ever in  a  perfect  state  of  preservation,  being  full  of  pulp,  just 
before  they  were  lost  The  empty  shells  of  other  chrysalids, 
which  had  been  formed  at  the  same  time  as  the  above,  were 
nevertheless  found  about  the  room  from  time  to  time  within  the 
six  weeks  following  their  formation,  indicating  that  some  of 
them  had  been  metamorphosed,  as  the  appearances  of  these 
shells  were  normal  and  no  larvae  other  than  those  which  had 
fed  upon  the  arsenicated  specimens  had  been  admitted  to  the 
apartment. 

Numerous  experiments  were  now  made  for  the  purpose  of  as- 
certaining how  larffe  a  quantity  of  arsenious  acid  might  be  con- 
tained in  flesh  without  rendering  it  unfit  food  for  these  larvae ; 
without  much  success  it  must  be  confessed  owing  to  the  facility 
with  which  animal  tissue  is  hardened  bj  arsenious  acid.    K  bits 
of  flesh  are  soaked  in  an  aqueous  solution  of  this  substance — no 
matter  how  dilute  the  solution  may  be— the  arsenious  acid  will 
unite  with  the  exterior  portions  of  the  flesh,  forming  a  com- 
pound which,  when  exposed  to  the  air,  dries  up  in  a  few  houra 
to  the  hardness  of  leather  and  forms  an  impervious  coating. 
This  hardening  may  indeed  be  somewhat  delayed  by  wrapping 
the  flesh  in  moist  cloths,  in  which  case  the  eggs  of  flies  will 
often  be  deposited.    These  eggs  produce  living  worms,  unless 
so  much  arsenic  has  been  used  that  the  sur&ce  of  the  flesh  is 
covered  with  a  strong  solution  of  it;  but  these  worms  never  at- 
tained maturity  in  any  of  my  experiments:  they  perished  for 
the  most  part  on  account  of  the  gradual  hardening  of  the  flesh 
which  could  not  be  entirely  prevented,  or  from  long  continued 
contact  with  the  solution  of  arsenious  acid,  a  thin  film  of  which 
was  in  some  instances  allowed  to  cover  the  surface  of  the  flesh. 
In  this  case  the  grubs,  an  hour  or  two  after  leaving  the  egg, 
would  commence  crawling  about  very  rapidly,  evidently  much 
irritated  by  the  solution  with  which  they  were  surrounded;  this 
motion  would  be  kept  up  sometimes  during  six  or  eight  hours 
before  death  ensued. 

We  all  know  how  quickly  flies  themselves  are  destroyed  by 
arsenic — it  being  the  active  ingredient  of  nearly  all  the  popular 
fly-papers,  powaers  and  poisons  of  the  shops — ^it  is  a  matter  of 
no  surprise  therefore  that  the  parents  of  the  grubs  in  question 
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sbould  have  perished  by  scores,  as  they  did  while  depositing 
their  eggs  upon  the  poisoned  flesh.  I  may  here  observe  that  the 
only  reference  to  this  subject  which  I  have  been  able  to  find  is 
the  remark  of  Jaeger  (quoted  by  Orfila,  Traiti  de  Toxicologie^ 
Paris,  1852,  I,  379)  that  "insects,  such  as  spiders,  flies,  &c., 
quickly  die  when  arsenious  acid  in  solution  is  introduced  into 
their  aigestive  organs  or  applied  to  their  soft  exterior  parts. 
The  larvce  of  flies  live  a  little  longer  than  the  insects  which  have  un- 
dergone metamorphosis" 

It  being  impossible  to  obtain  satis&ctory  results  by  the  method 
of  experimenting  which  has  just  been  described,  I  had  com- 
menced another  series  of  experiments  upon  small  animals,  into 
the  arterial  systems  of  which  solutions  of  arsenic  of  different 
degrees  of  concentration  had  been  injected  soon  after  death. 
These  trials  were  brought  to  an  abrupt  termination  by  cold 
weather  and  the  consequent  disappearance  of  all  flies.  The 
same  difficulties  were  however  experienced  here  as  in  the  pre- 
vious cases  though  in  a  lesser  degree ;  the  flesh  having  always 
a  tendency  to  become  dry  and  hard.  As  this  hardening  did 
not  take  place  so  rapidly  in  the  injected  specimens  as  where  bits 
of  flesh  bad  been  soaked  in  a  solution  of  arsenious  acid,  so  the 
larv88  were  enabled  to  attain  a  much  larger  size,  before  drying 
up,  than  in  the  previous  instances.  Indeed  in  several  cases 
where  favorable,  moist  positions  had  been  secured,  they  lived 
for  three  or  four  days,  becoming  quite  large  and  evidently  almost 
ready  to  pass  into  the  chrysalid  state.  This,  upon  the  body  of 
a  rat  weighing  seven  and  a  half  ounces,  into  which  four  and  a 
half  grains  of  arsenious  acid  in  aqueous  solution  had  been  in- 
jected. 

In  order  to  avoid  the  hardening  influence  of  arsenious  acid, 
solutions  of  arsenic  acid — an  eminently  hygroscopic  substance 
— were  resorted  to,  but  from  having  been  used  in  too  concen- 
trated a  state,  the  larvae  were  destroyed,  in  the  course  of  a  few 
hours  after  birth,  from  contact  with  the  solution  which  had 
oozed  out  upon  the  surface  of  the  flesh ;  showing  clearly,  as 
with  arsenious  acid,  that  there  is  a  limit  to  the  amount  of  arsenic 
which  these  larvae  can  support. 

It  is  probable  indeed  that  in  every  case  the  harmlessness  of 
the  poison  depends  entirely  on  its  being  so  much  diluted  that  it 
is  no  longer  present  in  sufficient  dose  to  destroy  the  larvae.  I 
am  however  mclined  to  believe  that  it  will  be  round  that  they 
can  consume  with  impunity  any  flesh  into  which  arsenic  has 
been  carried  by  vital  processes.  A  view  which  is  certainly 
strongly  supported  by  the  fact  of  finding  them  upon  the  arseni- 
cated  human  liver,  an  organ  which,  as  is  well  known,  is  suscep- 
tible of  absorbing  a  particularly  large  quantity  of  this  poison. 
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On  mentioning  these  results,  some  time  since,  to  Prof.  Jeffiies 
Wyman,  he  recalled  an  instance,  similar  to  those  which  have 
been  mentioned,  that  had  occurred  a  short  time  before  in  his 
own  dissecting  room.  The  arm  of  a  subject  which  had  been 
thoroughly  injected  with  a  solution  of  arsenic  acid,  having  been 
inadvertently  thrown  aside  and  left  unnoticed  for  severflJ  days 
was  found  completely  riddled  and  alive  with  maggots. 

This  matter  is  one  of  some  importance  to  chemists  occupied 
with  judicial  investigations,  who  must  not  infer  that  a  fly-blown 
organ  can  contain  no  arsenic ;  and  is  especially  interesting  from 
the  fact  that  several  authors  have  urged  that  the  attention  of 
experts  should  be  particularly  directed  to  the  behavior  of  flies 
which  may  alight  on  any  matter  suspected  of  containing  poison ; 
if  they  die  almost  immediately  arsenic  is  probably  present  and 
must  be  specially  sought  for.  One  case  at  least  is  on  record 
(vid.  Galtier,  Traill  de  Toxicohgie^  Paris,  1855,  I,  406)  where  the 
experts  having  searched  in  vain  for  laudanum  which  was  sup- 
posed to  have  produced  death,  were  led  to  look  for  arsenic, 
which  they  found,  from  having  observed  that  the  flies  which 
fed  upon  the  suspected  organs  soon  perished. 

But  the  subject  is  also,  as  it  seems  to  me,  worthy  the  attention 
of  this  society,  as  affording  another  indication  of  the  great  dif- 
ferences which  exist  between  animals  in  their  several  conditions 
of  metamorphosis*  and  of  the  caution  with  which  all  experi- 
ments upon  the  action  of  remedies  or  poisons  on  animals  of  any 
one  species  should  be  received  when  brought  forward  as  indica- 
tions of  what  that  action  will  be  upon  other  animals. 

*  I  cftonot  refrain,  moreover,  from  calling  attention  to  its  obvious  bearing  npon 
tbe  important  practical  question  of  the  destruction  of  insects  injurious  to  vegeta- 
tion, <&c. ;  for  it  is  highly  probable  that  the  larvse  of  many  other  insects  besides  flies 
are  less  susceptible  to  the  action  of  poisons  than  the  perfect  msect  Camphor,  for 
example,  is  esteemed  a  preventive  of  the  common  clothes-moth,  and  its  vapor  ia 
doubtless  unpleasant  to,  if  not  absolutely  destructive  of,  that  insect  when  in  its  but- 
terfly state ;  but,  as  is  well  known,  while  it  remains  a  worm  it  can  feed  with  impu- 
nity upon  woolen  stuffs,  no  matter  how  tliickly  they  may  be  strewn  with  camphor. 
In  like  manner  the  larvie  of  Dermestet  and  Anthreni,  as  proved  by  the  experiments 
of  Dr.  Cabot  (Proc.  Bost.  Soc  of  Nat  Hist,  vii,  5),  can  consume  bird-skms  which 
have  been  soaked  in  strong  solutions  of  corrosive  sublimate  or  in  a  saturated  hot 
solution  of  arsenious  acid,  although  they  will  not  touch  specimens  which  have  been 
dipped  in  an  alcoholic  solution  of  strychnine. 
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Art,  XIX. — On  some  Beactums  of  the  Salts  of  Lime  and  Magne- 
sia, and  on  the  Formation  of  Chrpsums  and  Magnesian  Bocks; 
bj  T.  Sterby  Hukt,  F.E.a,  of  toe  Geol.  Survey  of  Canada.* 

The  importance,  in  a  geologicsal  point  of  view,  of  gypsum  and 
of  the  carbonates  of  lime  and  magnesia  in  the  forms  of  hmestone, 
dolomite  and  magnesite,  has  led  me  to  make  a  series  of  re- 
searches, whose  results  serve  to  explain  many  things  hitherto 
obscure  in  the  history  of  these  substances.  I  propose  in  the 
present  paper  to  descnbe,  in  the  first  place,  certain  chemical  re- 
actions of  the  salts  of  lime  and  magnesia ;  and,  secondly,  to  con- 
sider the  principal  facts  in  the  history  of  gypsums,  and  magnesian 
rocks,  and  the  theory  of  their  formation. 


On  the  action  of  solutions  of  bicarbonate  of  soda  on  salts  of  lime 

and  magnesia, 

1.  In  studying  some  vears  since  the  geological  relations  of  alka- 
line mineral  waters  I  iound  that  b^  tlie  action  of  a  solution  of 
carbonate  of  soda,  a  partial  separation  of  the  salts  of  lime  from 
magnesia  could  be  effected.  Subseguent  experiments,  made  with 
dilute  solutions  of  bicarbonate  of  sooa,  have  led  me  to  the  follow- 
ing results. 

If  to  a  solution  containing  besides  common  salt  the  chlorids 
of  calcium  and  magnesium  in  the  proportion  of  one  equivalent 
of  each,  we  add  a  solution  of  bicarbonate  of  soda  in  water  satu- 
rated with  carbonic  acid,  there  separates  a  gelatinous  precipitate, 
which  very  soon  becomes  crystalline.  Collected  and  washed 
after  a  few  hours,  it  is  found  to  consist  of  carbonate  of  lime  with 
but  a  small  proportion  of  carbonate  of  magnesia,  which  in  three 
successive  precipitations  from  the  same  saline  liquid,  was  found 
to  equal  3-20,  200,  and  1-23  per  cent.  The  proportion  of  sepa- 
rated carbonate  of  magnesia  diminished  as  tne  magnesian  salts 
predominated  in  the  solution,  which  now  gave  no  lurther  preci- 
pitate with  bicarbonate  of  soda,  but  yielaed  by  evaporation  to 
dryness,  a  granular  residue  of  hydrated  carbonate  of  magnesia, 
with  very  little  lime.  In  this  way,  a  litre  of  the  solution  gave 
4-19  grams  of  carbonate  of  magnesia,  (MgO,  COi)  and  only  0-14 

ffrm,  of  carbonate  of  lime,  while  the  soluble  portion  still  retained 
n  the  form  of  chlorid,  1-176  grms.  of  magnesia,  but  no  lime. 

*  The  e^^perimeqts  detailed  in  the  first  sectioa  of  tliis  paper,  «•  weU  at  some  io 
ihe  second,  k^we  appeared  in  Uie  Report  of  the  Qeol,  Surrey  of  Canada  for  1867 ; 
^e  others  of  this  sectioQ,  together  with  those  of  the  third,  are  from  the  fbrthoominff 
Jleport  for  1868.  See  also  this  Journal,  [2]  xxvU  110,  apd  the  Canadian  Jounud 
for  May,  1859,  p.  184.  Many  of  the  onnnal  oheerrations  io  the  fourth  eactioo 
lOready  been  published  m  m  Beporto  of  1h$  Surrey,  but  art  now  for  the  first 
iims  broqgbttogetber, 
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2.  A  portion  of  the  salinei  solution  from  which  about  one-third 
of  the  hme  had  been  separated  as  above  bj  bicarbonate  of  soda, 
gave  by  thirty  minutes  ebullition,  a  precipitate  which  for  a 
Etre  equalled  0-666  grm.  of  carbonate  of  lime  anc(  0178  of  car- 
bonate of  magnesia.  Another  portion  of  the  same  solution  when 
evaporated  to  dryness  at  120  F.,  gave  0*805  of  carbonate  rf 
lime,  but  no  magnesia. 

8.  If  in  the  preceding  experiments  we  employ  a  somewhat 
dilute  solution  of  bicarbonate  of  soda  there  is  no  immediate  pre- 
cipitation  of  carbonate  of  lime.  A  solution  was  prepared  with 
one  litre  of  water,  29*2  grma  of  sea-salt,  13*8  of  chlorid  of  calcium,. 
60*7  of  hydrated  chlorid  of  magnesium,  and  10*0  grms.  of  hydrated 
sulphate  of  soda,  the  three  chlorids  being  in  the  proportion  of 
two  ecmivalerits  of  the  first  and  third  to  one  of  chlorid  of  cal- 
cium. In  another  litre  of  water  were  dissolved  42*0  grms^  (equal 
to  two  equivalents)  of  bicarbonate  of  soda,  and  the  licjuid  wasr 
then  saturated  with  carbonic  acid  gas.  Of  this  solution,  500 
cubic  centimeters  would  have  been  required  to  decompose  the 
whole  of  the  chlorid  of  calcium  in  the  fira^J;,  and  200  c.  c.  of  it 
were  gradually  added  to  this  with  stirring,  but  without  pro- 
ducing any  visible  eflfect.  A  further  portion  of  100  c.  c.  caused 
a  slijpit  turbidneas,  which  was  soon  replaced  by  a  crystalline 
precipitate,  adhering  to  the  sides  of  the  vessel,  and  gradually  in- 
creasing in  amount.  After  a  repose  of  forty  hours  at  68*^  F.,  the 
precipitate  was  collected  and  analyzed.  It  weighed  4*8  grms;^  and 
was  carbonate  of  lime,  with  8*8  p.  c.  of  carbonate  of  magnesia. 

4.  The  saline  liquid,  augmented  by  the  washings  of  the  preci-' 
pitate,  now  measured  1*400  c.  c. ;  of  this  one-half  was  mingled 
with  100  c.  c.  of  the  alkaline  solution,  being  the  quantity  re- 
c[uired  for  the  decomposition  of  the  remaining  lime  salt.  No 
immediate  change  was  apparent,  but  at  the  ena  of  twenty-four 
hours  there  had  separated  a  crystalline  precipitate,  weighing 
2*288  grms.,  and  consisting  of  carbonate  of  lime  with  only  2*6  p.  c-^ 
of  carbonate  of  magnesia. 

6.  The  reason  of  this  separation  of  lime  from  magnesia  in  the 
above  experiments  is  eviaent,  when  we  consider  that  carbonate 
of  magnesia  at  ordinary  temperatures  decomposes  the  soluble 
salts  of  lime.  Thus,  according  to  Mitscherlich,  magnesite  or  do- 
lomite slowly  transforms  a  solution  of  gypsum  into  one  of  sul- 
phate of  magnesia,  carbonate  of  lime  being  fonoed  at  the  same 
time.  I  have  observed  a  similar  reaction  between  dolomite  and 
a  solution  of  chlorid  of  calcium,  especially  at  about  125°  F.  De 
Senarmont,.  and  after  him  Bineau,  found  that  solutions  of  bicar^ 
bonate  of  magnesia  decompose  chlorid  of  ealeium  in  the  cold,  or 
at  temperatures  below  212^  F.  with  precipitation  of  nearly  pure 
carbonate  of  Une,  althongh  the  assertion  of  the  latter,  that  sul* 
phate  of  lime  is  decomposed  by  th^  same  agent,  iS;  as  I    ' 
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presently  show,  not  quite  correct  The  power  of  decompofiing 
gypsum  appears  to  belong  only  to  solutions  containing  monocar- 
Donate  of  magnesia. 

6.  When  a  portion  of  moist  recently  precipitated  hydro- 
carbonate  of  magnesia  is  added  to  a  solution  of  bicarbonate  of 
lime,  it  is  immSdiatelv  dissolved,  but  the  transparent  solution 
soon  becomes  turbid  nrom  separation  of  carbonate  of  lime.  A 
similar  reaction  is  produced  by  carbonate  of  soda,  which  precipi- 
tates carbonate  of  lime  from  a  solution  of  the  bicarbonate. 

7.  The  preceding  experiments  show  a  remarkable  degree  of 
solubility  in  recently  formed  bicarbonate  of  lime ;  the  liquid  in 
§4  deposited  spontaneously  an  amount  of  carbonate  of  lime 
equal  to  2*6  grms.  per  litre ;  and  if  we  add,  as  in  §  2,  0*8  grms.  for 
the  amount  of  carbonate  remaining  in  solution,  we  shall  have 
84  grms.  of  carbonate  of  lime  held  for  a  time  dissolved  as  bicar- 
bonate in  a  litre  of  saline  water,  at  the  ordinary  pressure  of  the 
atmosphere ;  the  experiment  detailed  in  §  8,  inclicates  a  solubility 
at  least  as  great. 

Boutron  and  Bou4et,  by  treating  lime-water  with  carbonic  acid^ 
obtained  supersaturated  solutions  holding  2 -3  grms.  of  carbonate 
in  a  litre,  but  the  half  of  this  was  soon  deposited,  and  they  found 
that  a  litre  of  water  charged  with  carbonic  acid,  under  a  pres- 
sure of  several  iatmospheres,  cannot  retain  more  than  1-16  grms. 
of  carbonate  of  lime  in  permanent  solution.  We  have  seen  in 
§  2,  that  a  saline  solution  retains  after  some  hours  exposure,  0*806 
grms.  of  carbonate.  In  other  trials  I  have  found  0*838  and  0*916 
grms.  of  carbonate  of  lime  in  pure  water  saturated  with  carbonic 
acid  at  the  atmospheric  pressure.  A  solution  prepared  under  a 
pressure  of  several  atmospheres  with  excess  of  carbonic  acid, 
and  then  exposed  for  twelve  hours  in  a  loosely  covered  vessel, 
still  retainea  0*730  gnns.  of  carbonate  of  lime  in  a  litre.  Bischof 
estimates  the  solubility  of  bicarbonate  of  lime  at  one  part  in 
1000,  which  may  be  regarded  as  correct 

Lassaigne  found  a  saturated  solution  of  bicarbonate  of  lime  to 
contain  six  equivalents  of  carbonic  acid  for  one  of  lime ;  but  from 
an  experiment  of  Bischof  it  would  appear,  that  an  amount  of 
lime  equal  to  0*59  grms.  of  carbonate  to  a  litre  may  exist  in  solu- 
tion as  sesqui-carbonate. — {Lehrbuch  der  Geologie,  ii,  1126.) 

8.  According  to  the  same  author,  when  a  current  of  carbonic 
acid  is  passed  for  a  long  time  through  water  containing  pure 
magnesia  in  suspensson,  there  is  dissolved  a  quantity  equal  to 
1*35  grms.  of  carbonate  of  magnesia  to  a  litre. — {Ibid.,  i,  387.) 
Under  certain  conditions,  however,  water  is  capable  of  dissolving 
an  amount  of  carbonate  of  magnesia  many  times  greater  than 
that  stated  by  Bischof.  In  §  1  we  have  seen  that  a  litre  of  water, 
containing  at  the  same  time  chlorids  of  sodium  and  magnesium, 
may  hold  dissolved  as  bicarbonate  4*19  grms.  of  carbonate  of  mag- 
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nesia;  and  W  addinff  known  quantities  of  carbonate  of  soda  to 
a  solution  of  chlorid  of  magnesium  and  passing  a  current  of 
carbonic  acid  through  the  mixture,  I  have  founait  easy  to  ob- 
tain permanent  solutions,  containing  not  less  than  21*0  grms.  of 
monocarbonate  of  magnesia  in  a  litre.  Bineau,  b^  prolonging  for 
several  days  the  action  of  carbonic  acid,  obtained  a  solution 
which  contained  in  a  litre  11*2  grms.  of  magnesia  (equal  to  28*6 
grs.  oi  magnesian  carbonate^  combined  with  vety  nearly  two 
equivalents  of  carbonic  acid. 

The  observations  of  H.  Bose,  and  of  Longchamp,  show  that 
the  presence  of  alkaline  chlorids,  sulphates  or  carbonates,  as  well 
as  of  ma^esian  salts,  increases  the  solubility  of  carbonate  of 
magnesia  in  water.  This  may  explain  the  great  difference  be- 
tween the  determination  of  Bischof,  in  which  all  foreign  salts 
were  excluded  from  the  solution,  and  the  experiments  of  Bineau 
and  myself  with  solutions  which  always  contained  salts  of  soda 
or  magnesia.  That  the  presence  of  such  salts  does  not,  on  the 
contrary,  augment  the  solubility  of  bicarbonate  of  lime,  is  appa- 
rent from  §  2. 

9.  Bineau  found  that  during  the  spontaneous  evaporation  of 
a  solution  of  bicarbonate  of  magnesia  carbonic  acid  escaped,  and 
carbonate  of  magnesia  separated,  until  at  length  the  liquid  re- 
tained in  a  litre  only  fix)m  010  to  017  grms.  of  carbonate  of  mag- 
nesia, with  sufficient  carbonic  acid  to  form  a  sesquicarbonate. 
Such  solutions,  when  transferred  to  closed  vessels,  were  sponta- 
neously decomposed,  hydrated  carbonate  of  magnesia  separating 
while  a  bicarbonate  remained  in  solution. — {Ann.  de  Chim.  et  de 
Phys.,  [3],  li,  302.) 

This  spontaneous  decomposition  of  the  sesquicarbonate  of  mag- 
nesia into  monocarbonate  and  bicarbonate  is  somewhat  analogous 
to  that  exhibited  by  a  recent  supersaturated  solution  of  bicarbon- 
ate of  lime,  which  as  we  have  seen,  breaks  up  into  an  insoluble 
monocarbonate  and  free  carbonic  acid  or  a  very  acid  salt 
The  reaction  is  observed  in  a  remarkable  manner  during  the 
evaporation  of  certain  saline  mineral  waters,  which  contain  abuuK 
dance  of  bicarbonate  of  magnesia.  A  portion  of  water  from  the* 
Plantagenet  spring  was  left  to  evaporate  in  an  open  basin  in 
summer,  until  its  volume  was  reduced  to  one-Mh.  The 
clear  solution  was  then  decanted  from  a  crystalline  crust  of  car- 
bonates of  lime  and  magi^esia,  and  transferred  to  a  carefully 
closed  flask,  where  after  two  or  three  days,  it  dteposited  a  strongly^ 
adherent  crust  of  hydrated  carbonate  of  magnesia,  chiefly  on  the  ' 
lower  parts  of  the  vessel.  The  amount  of  this  deposit  was  equal 
to  0772  grms.  of  carbonate  of  magnesia  to  a  litre  of  the  concen- 
trated liquid,  which  contained  na  lime,,  but  abundance  of  bicar- 
bonate and  dilorid  of  magnen^imi,.  after  the  separation  of  the 
predpitaie. 
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n. 

On  the  reaction  hetween  solutions  of  bicarbonate  of  tirite  and  the 
sulphates  of  soda  and  magnesia. 

10.  If  to  a  solution  of  bicarbonate  of  lime  we  add  a  portion 
of  sulphate  of  soda  or  sulphate  of  magnesia,  there  are  formed 
by  double  decomposition,  bicarbonate  of  soda  or  bicarbonate  of 
magnesia  and  sulphate  of  lime,  which  latter  salt  maj  be  precipi'* 
tated  by  the  addition  of  alcohol. 

To  400  cubic  centimeters  of  a  recently  prepared  transparent 
solution  of  bicarbonate  of  lime  there  were  addea  two  grams  of  hjr* 
drated  sulphate  of  soda,  and  the  solution  was  then  mingled  with 
an  eijual  volume  of  alcohol  of  90  p.  c.  A  white  flocculent  precipi- 
tate immediately  appeared,  which  was  collected  after  a  few  hours, 
and  washed  with  dilute  alcohoL  It  was  completely  soluble  in 
water,  but  was  again  thrown  down  by  alcohol,  with  the  addition 
of  a  few  drops  of  hydrochloric  acid,  and  was  pure  sulphate  of  lime, 
weighing,  wnen  ignited,  0*428  grms.,  which  corresponds  to  0*915 
grms.  of  carbonate  of  lime  to  the  litre. 

11.  400  C.C.  of  the  same  solution  of  bicarbonate  of  lime  were 
treated  with  2*0  grms.  of  crystallized  sulphate  of  magnesia  and 
alcohol,  as  above;  the  precipitated  sulpnate  of  lime  equalled 
0*467  grm.  The  filtrate  irom  which  the  alcohol  had  been  expel" 
led  gave  by  boiling,  a  copious  precipitate  containing  a  little  lime 
and  0*276  grms.  of  carbonate  of  magnesia;  theory  requires  0*288. 

12.  500  c.  c.  of  a  recent  solution  of  bicarbonate  of  lime  with 
2*0  grms.  of  hy drated  sulphate  of  soda  and  an  equal  volume  of 
alcohol,  ffave  a  precipitate  of  gypsum,  which  when  dissolved  in 
water  and  reprecipitated  as  in  §  10,  gave  0*570  of  sulphate  of 
lime,  equal  to  '888  grm.  of  carbonate  of  lime  to  a  litre.  The  alka- 
line filtrate  was  evaporated  to  dryness,  the  residue  redissolved^ 
and  precipitated  at  a  boiling  heat  by  a  dilute  solution  of  cblorid 
of  calciimi.  The  carbonate  of  lime  thus  obtained  was  fi:^  from 
sulphate,  and  corresponded  to  -445  grm.  of  carbonate  of  soda ; 
theory  demands  *442. 

13.  In  consequence  of  this  formation  of  gypsum,  the  solubility 
of  carbonate  of  lime  in  carbonic  acid  water  is,  as  I  have  found, 
very  much  increased  by  the  presence  of  sulphate  of  soda,  or  sul- 
phate of  magnesia.  To  a  little  more  than  200  c  c.  of  lime-water 
were  added  4*0  grms.  of  sulphate  of  soda,  and  a  stream  of  carefully 
washed  carbonic  acid  gas  was  then  passed  through  the  liquid  for 
four  hours,  at  the  end  of  which  time  the  solution  of  the  carbon- 
ate of  lime  was  nearly  complete.  On  the  addition  of  an  equal 
volume  of  absolute  dcohol,  there  fell  a  precipitate  of  gypsum, 
which,  when  washed,  eflfervesced  slightly  with  hydrochloric  acid 
from  a  trace  of  carbonate  of  lime ;  but  faieing  agam  thrown  down 
fix)m  its  aqueous  solution  by  alcohol^  gave  0*555  grms.  of  ignited 
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sulphate  of  lime,  equal  to  about  2*0  gnns.  of  carbonate  of  lime  to 
a  htre.  The  carbonate  of  soda  in  the  alkaline  filtrate  was  found, 
by  the  indirect  method  of  §  12,  equal  to  484  grm. ;  theory  re- 
quires *482. 

14.  In  another  experiment,  a  dilute  solution  of  sulphate  of 
soda  was  treated  with  an  excess  of  bicarbonate  of  lime,  in  order 
to  determine  whether  it  were  possible  to  decompose  completely 
the  soda-salt  by  this  means.  After  throwing  down  the  gypsum 
by  alcohol,  the  residue  contained  for  a  litre  1*080  of  carbonate 
and  0*620  of  sulphate  of  soda. 

15.  260  c.  c.  of  water,  containing  ten  grams  of  hydrated  sulphate 
of  soda,  and  two  grams  of  pure  carbonate  of  lime,  were  exposed 
for  an  hour  and  a  half  to  a  current  of  carbonic  acid  gas,  and  the 
solution  was  then  left  for  four  hours  in  a  covered  flask,  after 
which  160  c.  c.  of  the  clear  liquid  were  mixed  with  an  equal 
yolame  of  absolute  alcohol.  A  copious  precipitate  was  formed, 
which,  aft»r  twelve  hours,  was  collected ;  it  was  completely  solu- 
ble in  200  c.  c.  of  water,  from  which  alcohol  threw  down  '343  grms. 
of  sulphate  of  lime,  besides  a  farther  portion  of  '020  grs.  from 
the  evaporated  filtrate,  making  a  total  of  868  grs.,  equal  to  2*420 
grs.  of  sulphate  of  lime  to  the  litre. 

16.  200  c.  c.  of  a  similar  solution  to  the  last,  gave  with  alco- 
hol, a  precipitate  of  gypsum,  which  was  readily  soluble  in  water, 
and  being  thrown  down  as  oxalate,  gave  an  amount  of  carbonate 
of  lime  equal  to  1*820  grms.  to  the  litre,  or  2*476  of  sulphate  of 
lime. 

17.  A  current  of  carbonic  acid  gas  was  passed  for  an  hour 
'  and  a  quarter  through  a  solution  containing  sulphate  of  magne- 

ma  and  carbonate  of  Time.  The  filtered  liquid  remained  transpa- 
rent  after  many  hours  exposure  to  the  air;  but  200  c.  c.  of  it 
gave  with  alcohol  a  precipitate  of  gypsum,  which  was  collected 
after  twelve  hours  and  was  completely  soluble  in  water,  from 
which  solution  the  lime  was  thrown  down  as  oxalate,  giving  an 
amdunt  of  carbonate  equal  to  1*566  grms.  or  to  2*128  grms.  of  sul- 
phate of  lime  to  the  litre.  The  alcoholic  filtrate  by  evaporation 
to  dryness  over  a  water-bath,  gave  a  little  carbonate  of  lime,  and 
an  amount  of  carbonate  of  magnesia  equal  to  1*100  grms.  to  the 
litre ;  theory  requires  1'812,  but  it  is  diflScult  to  separate  in  this 
way  the  whole  of  the  carbonate  of  magnesia  from  an  excess  of 
sulphate. 

18.  It  thus  appears  that  in  the  presence  of  sulphate  of  soda 
or  magnesia,  water  saturated  with  carbonic  acid  is  capable  of 
dissolving  nearly  twice  the  ordinary  proportion  of  carbonate  of 
lime,  or  from  1*566  to  1'820  grms.  to  the  litre.  The  lime  in  these 
liquids  is  doubtless  to  be  regarded  as  existing  chiefly  as  sul- 

Shate,  of  which  salt  they  are-  nearly  saturated  solutions.    The 
eterminations,  in  §  16,  §  16  and  §  17,  give  respectively  one 
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part  of  sulphate  of  lime  for  418,  404  and  459  parts  of  water. 
The  solubility  of  this  salt  in  pure  water  has  oeen  variouslj 
stated.  According  to  Bucbolz,  one  part  of  sulphate  of  lime  re- 
quires 460  parts  of  hot  or  cold  water  for  its  solution ;  but  Giese 
^ves  880  parts  of  cold,  and  388  of  boiling  water,  its  solubil- 
ity being  increased,  according  to  O.  Henry,  by  the  presence  of 
sulphate  of  soda. — (Gmelin,  Handbook,  (Cavendish  ei,)  iii,  202.) 
I  determined  the  amount  of  sulphate  of  lime  in  a  solution  pre- 
pared by  agitating  frequently  for  several  d^s,  pure  artificially 
prepared  gypsum,  with  distilled  water,  at  60  F.  The  lime  was 
thrown  down  as  oxalate,  and  indicated  one  part  of  sulphate  of 
lime  to  488  parts  of  water.  Another  portion  of  the  same  solu- 
tion was  evaporated  at  a  gentle  heat  until  crystals  of  gypsum 
separated,  and  the  clear  saturated  solution  decanted  firom  these 
crystals  after  twelve  hours  of  repose  at  60*^  F.,  contained  one 
part  of  sulphate  of  lime  for  872  parts  of  water,  which  approaches 
closely  to  the  determination  of  Uiese. 

19.  In  a  late  paper,  b^  Bineau,  on  the  earthy  carbonates 
already  cited  {Ann.  de  Ohim.  et  de  Phys.,  [8]  IL,  297),  the  author 
refers  to  a  memoir  of  Mr.  E.  Marchand,  who  asserts  that  a  litre 
of  water  may  hold  dissolved  as  bicarbonate,  about  2*6  grms.  of 
carbonate  of  lime,  and  that  sulphate  of  lime  and  alkaline  bicarbon- 
ates  may  co-exist  in  natural  waters.  These  statements  ar^con* 
troverted  by  Bineau,  but  the  latter  of  them  is  fully  sustained  by 
the  experiments  which  we  have  described,  while  the  augmented 
solubility  of  the  carbonate  of  lime  is  to  a  great  extent  explained 
if  the  solutions  of  Marchand  contained  soluble  sulphates.  I  have 
not  however  been  able  to  verify  the  assertion  of  Marchand,  that 
sulphate  of  lime  separates  firom  mixed  solutions  of  bicarbonate  of 
lime  and  sulphate  of  soda,  unless  indeed  by  the  intervention  <^ 
alcohol ;  although  as  will  now  be  shown  gvpsum  may  be  crys- 
tallized from  mingled  acj^ueous  solutions  of  bicarbonate  of  lime 
and  sulphate  of  magnesia. 

20.  When  a  solution  like  that  of  §17  is  evaporated  lit  a 
genUe  heat,  it  might  be  expected  that  carbonate  of  lime,  being  a 
leas  soluble  salt  than  eypsum,  or  the  carbonate  of  magnesia^ 
would  be  deposited.  I  have  found,  however,  that  from  such  a 
solution  under  these  conditions,  ^psum  separates,  while  bicar- 
bonate of  magnesia  remains  in  solution.  The  sulphate  of  mag- 
nesia employed  in  the  following  experiments  was  carefully  re- 
crystallized  and  contained  no  traces  of  lime  or  tree  acid ;  its  solu- 
tion did  not  alter  the  color  of  curcuma,  but  slowly  restored  that 
of  reddened  litmus.  The  carbonic  acid  employed  was  evolved 
from  limestone  hydrochloric  acid,  and  carefully  washed,  so  that 
its  solution  was  not  troubled  by  nitrate  of  silver. 

To  600  c.  a  of  water  were  added  twelve  grams  of  sulphate  of 
magnesia  and  half  a  gram  of  precipitated  carbonate  of  lime,  and 
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a  current  of  carbonic  ax;id  gas  passed  for  two  hours  through  the 
liquid,  when  the  carbonate  of  hme  was  nearly  all  dissolved.  The 
solution  was  now  evaporated  in  a  porcelain  basin  at  a  tempera- 
ture varying  from  90  to  110°  F.,  until  crystals  of  sulphate  of 
magnesia  separated ;  a  little  water  was  then  added  ana  the  so- 
lution,  being  immediately  filtered,  contained  no  lime-salt,  but 
was  strongly  alkaline  to  curcuma  paper.  When  heated  it  be- 
came turbid  before  boiling,  and  after  fifteen  minutes  ebullition 
deposited  a  flocculent  precipitate  containing  -208  grm.  of  carbon- 
ate of  magnesia.  The  basin  in  which  the  evaporation  had  been 
conducted  was  covered  with  a  crystalline  crust  which  effervesced 
but  slightly  with  hydrochloric  acid ;  it  was  soluble  in  a  large 
volume  of  water,  and  was  principally  gypsum. 

21.  To  800  c.  c.  of  water  were  aduea  twenty  grams  of  sulphate 
of  magnesia  and  one  gram  of  pure  carbonate  of  lime ;  a  current 
of  gas  was  now  passed  through  the  liquid  for  an  hour  and  a  half, 
when  the  lime  was  nearly  all  dissolved ;  the  solution  was  satu- 
rated with  the  gas,  but  contained  no  trace  of  chlorine.  It  was 
neutral  to  curcuma,  and  gave  with  alcohol  a  precipitate  of  gyp- 
sum. A  portion  of  it  heated  to  boiling  remained  clear  for  five 
minutes,  out  then  grew  turbid  and  deposited  an  abundant  pre- 
cipitate of  carbonate  of  lime. 

200  c.  c.  of  this  solution  were  evaporated  at  a  temperature  of 
180°-190'*  F.,  until  crystals  of  sulphate  of  magnesia  separated ; 
after  twelve  hours  repose  in  the  cold  a  little  water  was  added 
and  the  solution  decanted  from  a  precipitate,  of  which  -272  grm. 
were  collected;  when  this  was  treated  with  hydrochloric  acid  and 
dilute  alcohol  a  portion  of  carbonate  of  lime  was  removed  and 
there  remained  '236  grm.  of  crystalline  gypsum,  weighing  when 
ignited,  '185,  equal  to  '925  grm.  of  sulpbate  of  lime  to  the  litre. 
The  filtered  solution  of  sulphate  of  magnesia  was  strongl  v  alka- 
line to  curcuma,  and  gave  oy  boiling,  a  precipitate  whicn  con- 
tained no  lime  but  a  portion  of  carbonate  of  magnesia  equal  to 
•490  grm.  to  the  litre ;  theory  demands  570. 

22.  A  solution  of  twelve  grams  of  sulphate  of  magnesia  in 
800  c.  c  of  water  was  mingled  with  carbonate  of  lime  and  satu- 
rated with  carbonic  acid.  It  was  then  filtered  and  evaporated 
at  about  160°  F.,  until  sulphate  of  magnesia  separated.  JBy  this 
means  a  sparingly  soluble  crystalline  precipitate  was  formed, 
which  contained  gypsum  eaual  to  235  grm.  of  sulphate  of  lime, 
with  a  little  carbonate.  The  filtrate  gave  by  boiling  a  precipi- 
tate of  carbonate  of  nuignesia  which  equalled  -098,  while  theory 
demands  -145. 

To  600  c.  c.  of  a  solution  of  bicarbonate  of  lime  were  added 
twenty  grams  of  sulphate  of  magnesia,  when  the  liquid  which 
was  before  turbid  from  a  portion  ot  suspended  carbonate,  became 
clear,  and  gave  by  evaporation  at  90  F.  a  precipitate  contain* 
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ing  *164  of  sulphate  of  lime,  with  some  carbonate  of  lime  and  a 
trsM^e  only  of  magnesia. 

A  solution  of  nve  grams  of  sulphate  of  magnesia  was  mingled 
with  a  portion  of  solution  of  bicarbonate  of  lime,  and  evaporated 
at  160*^-180**  F.,  further  portions  of  the  latter,  amounting  in  all 
to  800  c.  c.  being  added  as  the  evaporation  went  on.  There  was 
deposited  a  mixture  of  carbonate  oi  lime,  with  crystalline  gypsum 
equal  to  '878  Rrm.  of  sulphate  of  lime  to  the  litre. 

28.  It  will  be  remarked,  that  while  the  recent  solution  con- 
taining gypsum  and  carbonate  of  magnesia  with  excess  of  car- 
bonic acid  is  neutral  to  curcuma  and  may  be  boiled  for  some 
minutes  before  a  precipitate  of  carbonate  appears,  the  liquid 
from  which  gypsum  has  been  deposited  by  evaporation  is 
strongly  alkalme  to  curcuma  paper,  and  lets  fall  a  precipitate 
of  carbonate  of  magnesia,  even  before  attaining  the  boiling 
point;  this  precipitate  is  in  part  redissolved  as  the  liquid  cools. 
When  this  alkaline  liquid  is  mixed  with  a  solution  of  gypsum, 
it  deposits  in  a  few  hours,  especially  if  gently  warmed,  a  crystal- 
line precipitate  of  carbonate  of  lime,  resulting  from  the  decom- 
position of  the  sulphate  of  lime  by  the  carbonate  of  magnesia. 

The  sulphate  of  magnesia  retains  the  carbonate  of  magnesia  in 
solution  in  such  a  manner  that  the  latter  is  not  rendered  com- 
pletely insoluble,  even  when  the  liquid  is  evaporated  to  dryness 
over  a  water-bath.  Hence  the  deficiency  observed  in  the  aeter- 
minations  of  carbonate  of  magnesia  in  §  17,  §  21  and  §  22,  where 
a  large  proportion  of  sulphate  was  present  The  filtrate  fix>m 
the  carbonate  in  these  cases  is  still  alkaline,  and  gives  with 
nitrates  of  silver  and  copper,  precipitates  of  carbonates. 

24.  In  the  preceding  experiments  all  salts,  other  than  those 
concerned  in  tne  reaction,  were  excluded,  but  similar  results  are 
obtidned  in  the  presence  of  sea-salt  and  chlorid  of  magnesium. 
Twenty  grams  of  pure  chlorid  of  sodium,  and  ten  grams  of  sul- 
phate of  magnesia,  with  a  portion  of  carbonate  of  lime,  were 
added  to  800  c.  a  of  water,  and  the  solution  saturated  with  car- 
bonic acid  gas.  Of  this  liquid  400  c.  c.  were  evaporated  at  160**- 
180"^  F.,  until  sea-salt  separated,  and  gave  *046  grm.  of  sulphate 
of  lime,  mixed  with  '291  of  carbonate. 

Ten  crams  of  chlorid  of  sodium,  and  twenty  grams  of  crystal- 
lized chlorid  of  magnesium  were  added  to  600  c.  c.  of  solution  of 
bicarbonate  of  lime,  containing  two  grams  of  sulphate  of  magne- 
sia; 800  c.  c  of  this  solution  were  now  evaporated  at  160^- 
ISO""  F.,  until  crystals  of  sea-salt  appeared;  there  were  obtained 
*057  grm.  of  sulphate  of  lime, 

25.  A  saturated  solution  of  one  part  of  sea-salt  and  two  parts 
of  sulphate  of  magnesia  was  exposed  to  a  cold  of  82"^  F.,  when  a 
large  amount  of  sulphate  of  soda  separated.  The  mother  liquor, 
containing  besides  some  sea-salt  imd  sulphate  of  magnesia^  a 
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large  amount  of  chlorid  of  magnesium,  was  diluted  with  four 
parts  of  water.  500  c.  c.  of  this  solution  were  mingled  with 
carbonate  of  lime,  saturated  with  carbonic  acid,  and  then  evapo- 
rated at  a  temperature  of  85^-90**  F.,  to  one-twelfth,  when  crys- 
tals of  sea-salt  separated,  and  a  crjrstalline  residue  of  gypsum  was 
obtained.  It  did  not  effervesce  with  hydrochloric  acid,  and  was 
soluble  in  a  large  volume  of  water.  The  saline  liquid  by  evap- 
oration to  dryness,  gave  'SSI  of  carbonate  of  magnesia. 

To  another  portion  of  100  c.  c.  of  the  saline  solution  employed 
in  the  last  experiment.  500  c.  c.  of  a  solution  of  bicarbonate  of 
lime  were  gradually  adaed,  the  mixture  being  meanwhile  evapo- 
rated at  a  temperature  below  100*^  F.,  and  at  length  carried  ta 
dryness.  On  treating  the  mass  with  water,  the  strongly  saline 
filtrate  was  found  to  contain  no  lime-salt,  but  sulphate  of  lime 
was  abundant  in  the  washings,  and  the  residue  on  the  filter, 
when  treated  with  hydrochloric  acid,  left  crystalline  grains  of 
gyjpsum. 

26.  In  the  foregoing  experiments  it  is  not  easy  to  separate  the 
more  soluble  salts  from  the  gypsum,  which,  although  insoluble 
in  saturated  saline  liquids,  is  readily  dissolved  by  washing  with 
water,  in  place  of  which  a  solution  of  gypsum  may  be  used.  la 
cither  case,  as  a  solution  of  sulphate  of  lime  is  decomposed  by 
the  dissolved  carbonate  of  magnesia,  the  washing  should  not  he 
mingled  with  the  alkaline  filtrate  in  which  we  wish  to  determine 
this  salt  As  a  solution  of  magnesian  carbonate  which  has  lost 
its  excess  of  carbonic  acid  by  evaporation  is  incompatible  with 
dissolved  gypsum,  it  is  evident  that  the  presence  of  an  excess  of 
this  acid  must  be  one  of  the  conditions  required  for  the  crystal- 
lization of  gypsum  from  such  a  solution.  It  often  happens  that 
some  slight  variations  in  the  conditions  of  the  expenment  with 
two  portions  of  the  same  solution,  will  give  in  one  case  abund- 
ance of  gypsum  and  in  the  other  chiefly  carbonate  of  lime. 

27.  The  power  of  bicarbonate  of  baryta  to  decompose  sulphate 
of  magnesia  and  even  sulphate  of  soda  with  precipitation  of  sul- 

{>hate  of  baryta  is  well  known ;  and  I  have  founa  that  the  inso- 
ubility  of  the  i^ulphate  of  strontia  determines  a  similar  result. 
A  solution  of  bicarbonate  of  strontia,  prepared  by  passing  car- 
bonic acid  gas  through  water  holding  the  carbonate  in  suspen- 
sion, was  divided  into  two  portions,  one  of  which  was  mingled 
with  a  portion  of  sulphate  of  soda  and  the  other  with  sulphate 
of  magnesia.  The  mixtures,  at  first  clear,  soon  became  troubled 
fipom  the  separation  of  a  precipitate,  which  adhered  to  the  sides  of 
the  vessels,  and  like  ammoniomagnesian  phosphate,  along  the 
lines  marked  by  the  rod  in  stirring.  After  twelve  hours  the 
liquids  decanted  from  the  precipitate,  which  was  in  each  case, 
sulphate  of  strontia,  were  evaporated  at  a  gentle  heat  to  a  small 
volume,  during  which  process  they  deposited  a  portion  of  car- 
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boDate  of  strontia.  The  first  contained  some  sulphate,  vnth  a 
large  proportion  of  carbonate  of  soda,  and  the  second,  which 
gave  no  trace  of  dissolved  strontia,  let  fell  by  boiling  a  copioufl 
precipitate  of  magnesian  carbonate. 

An  analogous  reaction  between  the  sulphates  of  iron  and  zinc 
and  bicarbonate  of  lime,  resulting  in  the  production  of  gypsum 
and  carbonates  of  zinc  and  iron,  has  already  been  suggests  by 
Monheim  to  explain  the  association  of  these  minerals  in  a  modem 
deposit  from  the  waters  of  a  mine.  The  experiments  of  Bischof 
have  established  the  fact  of  such  a  decomposition  for  the  sulphate 
of  copper,  as  well  as  for  the  sulphates  of  zinc,  and  protoxyd  of 
iron.— (ZeftrJucA,  ii,  1198-1202.) 

m. 

On  the  formation  of  the  dorible  carbonate  of  lime- and  magnesia, 

28.  The  carbonates  of  lime  and  magnesia,  although  so  fre- 
quently combined  in  nature  in  the  form  of  dolomite,  exhibit, 
under  ordinary  circumstances,  little  disposition  to  unite  with 
each  other.  The  carbonate  of  lime,  as  we  have  seen,  separates 
nearly  pure,  from  solutions  of  bicarbonate  of  magnesia,  at  ordi- 
nary temperatures;  and  if  by  the  aid  of  heat  a  portion  of  magne- 
sian carbonate  is  at  the  same  time  precipitated,  the  two  appear 
to  be  only  in  a  state  of  admixture. 

Karsten  long  since  observed  that  dilute  acetic  acid,  at  tempera- 
tures below  32°  F.,  readily  dissolves  carbonate  of  lime,  but  is 
without  action  on  the  double  carbonate  of  lime  and  magnesia, 
which  constitutes  dolomite.  By  this  means  he  was  enabled  to 
make  a  proximate  analysis  of  many  magnesian  limestones,  which 
he  found  to  be  mixtures  of  dolomite  with  carbonate  of  lime. 
Before  undertaking  a  series  of  experiments  on  the  production  of 
this  double  carbonate^  I  endeavored  to  fix  by  experiment  the 
limits  of  error  in  Karsten's  process. 

29.  For  this  purpose  I  took  a  pure  acetic  acid,  containing  29"4 
p.  c.  of  glacial  acid  ;  this  was  mixed  with  an  equal  volume  of 
water,  so  that  the  dilute  acid  used  in  the  following  experiments 
contained  about  16  p.  c.  of  glacial  acetic  acid.  Unless  otherwise 
specified,  it  was  employed  at  82'*  F.  (lower  temperatures  being 
difficult  to  regulate),  and  this  temperature  was  maintained  by  a 
bath  of  ice  and  water.    In  these  conditions  the  acid  dissolved 

{)recipitated  carbonate  of  lime  and  pulverized  limestone  with 
ively  eflTervesoence,  even  when  fiarther  diluted.  A  pure  crys- 
talline dolomite  in  fine  powder  was  however  slowly  attacked, 
subsiding  to  the  bottom  of  the  liquid,  and  disengaging  small 
bubbles  of  gas  from  time  to  time.  After  six  hours  digestion, 
with  a  large  excess  of  the  acid  at  82°  F.,  1*68  grs.  of  this  dolo- 
mite had  lost  *082  of  carbonate  of  lime,  and  *063  of  carbonate 
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of  magnesia,  equal  to  8*63  p.c  of  dolomite,  (containing  43*5  p.c. 
of  magnesian  carbonate).  At  a  temperature  of  60°  F.,  the  same 
acid  caused  a  slow  but  continued  disengagement  of  gas  bubbles 
from  the  powdered  dolomite,  which  after  30  hours  lost  28*0  p.  c. 
of  its  weight,  the  dissolved  portion  containing  45*0  p.  c.  of  car- 
bonate of  magnesia.  At  126°  F.  the  action  of  the  acid  upon  the 
powdered  dolomite  was  accompanied  with  gentle  effervescence, 
and  the  amount  dissolved  after  two  hours  digestion,  was  18-6 
per  cent 

A  white  crystalline  magnesite  from  Styria.  whose  only  impu- 
rity was  a  portion  of  carbonate  of  iron  equal  to  0*9  p.  c.  of  per- 
oxyd,  and  which  was  slowly  but  completely  soluble  in  hot  hy- 
drochloric acid,  was  also  slightly  attacked  by  dilute  acetic  acid 
at  60°  F. ;  after  twelve  hours  digestion  there  were  dissolved  0*68 
p.  c.  of  the  carbonate.  At  125°  F.  however  a  distinct  efferves- 
cence was  produced  with  the  acid,  and  at  the  end  of  three  hours 
11 '0  p.  c.  of  the  magnesite  were  dissolved. 

From  these  experiments  it  was  evident  that  although  not  insol- 
uble in  acetic  acid  of  15*0  p.  c.  at  32°  F.,  this  liauid  might  serve 
to  separate  dolomite  from  carbonate  of  lime,  ana  also  at  a  higher 
temperature  to  eflfect  a  partial  separation  of  dolomite  from  mag- 
nesite, 

80.  The  insolubility  of  the  double  carbonate  of  lime  and 
magnesia  in  carbonic  acid  water  is  also  an  important  fact  in  the 
history  of  dolomite.  Bischof  found  that  by  the  prolonged  action 
of  a  solution  of  carbonic  acid  upon  a  limestone  containing  11-64 
p.  c.  of  magnesian  carbonate,  tnere  were  dissolved  4*29  p.  c.  of 
carbonate  of  lime  and  not  a  trace  of  magnesia.  In  like  manner 
a  manganesian  iron-spar,  which  contained  14*0  p.  a  of  carbonate 
of  lime  and  15  0  p.  c.  of  carbonate  of  magnesia,  gave  to  carbonic 
acid  water  four  parts  of  carbonate  of  lime  for  one  part  of  magne- 
sian carbonate. — {Lehrbuch,  ii,  1176.) 

31.  Accepting  the  idea  that  dolomites  have  been  formed  by 
the  alteration  of  beds  of  carbonate  of  lime,  Haidinger  long 
since  suggested  that  a  solution  of  sulphate  of  magnesia  at  a 
high  temperature  might  produce  this  change,  giving  rise  by 
doable  decomposition  to  carbonate  of  magnesia  and  sulphate  of 
lime,  although  Mitscherlich  had  shown  that  at  ordinary  tempera* 
tures  sulphate  of  lime  and  carbonate  of  magnesia  are  nutuallj 
decomposed  (§  5).  Von  Morlot  subsequently  verified  this  eon- 
jecture  of  Haidinger ;  he  found  that  by  heating  together  to  200° 
centigrade,  for  six  hours  in  a  sealed  tube  a  mixture  of  two  equi- 
valents of  carbonate  of  lime  and  one  equivalent  of  crystallized 
sulphate  of  magnesia,  the  latter  was  completely  decomposed, 
witn  the  production  of  sulphate  of  lime  and  carbonate  of  magne- 
sia, which  he  seems  to  have  regarded  as  forming  with  the  excess 
of  carbonate  of  Ume  a  double  carbonate. — (laebig  and  Kopp, 
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JvJtreaberickt^  1848,  ii,  500).  Desirous  of  verifying  this  obflerva- 
tion  I  have  repeated  the  experiment  of  von  Morlot,  but  have 
found  that  although  the  sulphate  of  magnesia  is  indeed  com- 
pletely converted  into  carbonate,  this  remains  for  the  most  part 
m  the  form  of  magnesite  mechanically  intermixed  with  the 
excess  of  carbonate  of  lime,  which  may  be  separated  by  the  aid 
of  dilute  acetic  acid. 

32.  100  parts  of  pure  precipitated  carbonate  of  lime  (two  equi- 
valents) and  123  parts  of  crystalized  sulphate  of  magnesia  (one 

Xalent)  were  intimately  mingled  and  exposed  in  sealed  glass 
for  six  hours  to  a  temperature  of  392*"  F.  (200""  C.)  The 
resulting  white  tasteless  mass  was  treated  with  cold  dilute  acetic 
acid  which  immediately  caused  a  strong  effervescence.  When 
this  action  )iad  subsided  the  residue  was  washed  with  cold  water 
and  then  treated  with  dilute  hydrochloric  acid  which  produced 
no  effect  in  the  cold,  but  by  the  aid  of  a  gentle  heat  dissolved  a 
large  portion  with  effervescence.  The  addition  of  alcohol  threw 
down  abundance  of  gypsum  firom  the  solution,  and  the  filtrate 
from  this  being  evaporated  to  dryness  and  then  moistened  with 
hydrochloric  acid,  was  digested  with  absolute  alcohol,  by  which 
the  chlorids  alone  were  dissolved,  leaving  a  small  residue  of 
gypsum,  and  were  found  to  consist  of  chlond  of  magnesium  with 
but  very  little  chlorid  of  calcium.  The  acetic  acia  on  the  con- 
trary had  dissolved  a  large  portion  of  carbonate  of  lime  with  but 
little  carbonate  of  magnesia  and  a  little  gypsum.  Thus  in  one 
experiment  the  acetic  solution  gave  besides  '079  of  sulphate,  '628 
of  carbonate  of  lime  and  *016  of  carbonate  of  magnesia,  equal  to 
S'O  p.  c.  of  the  dissolved  carbonates,  while  the  portion  insoluble 
in  acetic  acid,  separated  from  gypsum  by  the  process  just  de- 
scribed, gave  *469  of  carbonate  of  magnesia  and  "Ol?  of  carbonate 
of  lime,  or  96'3  p.  c.  of  magnesian  carbonate.  In  another  ex- 
periment there  was  obtained  from  the  residue  insoluble  in  acetic 
acid,  carbonate  of  magnesia  *437,  carbonate  of  lime  *020. 

The  crystallized  sumhate  of  ma^esia  undergoes  the  aqueous 
fusion  at  about  230^  F.,  and  contains  sufficient  water  to  render 
the  mixture  with  carbonate  of  lime  somewhat  moist  after  heat- 
ing. The  above  experiment  was  however  repeated  with  the  ad- 
dition  of  a  portion  of  water,  but  with  the  same  result  as  before ; 
the  carbonates  not  dissolved  by  acetic  acid  consisted  of  '242  of 
carbonate  of  mag^nesia  and  *008  of  carbonate  of  lime. 

33.  The  experiments  of  de  Senarmont  have  shown  that  when 
carbonate  of  magnesia  is  formed  at  a  temperature  of  150^-175**  C. 
by  the  reaction  between  solutions  of  sulphate  of  magnesia  and 
carbonate  of  soda,  or  bjr  the  decomposition  of  a  solution  of  bi- 
carbonate of  magnesia,  it  separates  as  a  crystalline  powder  s|>ar- 
ingly  soluble  in  acids  and  apparently  identical  with  magnesite. 
— Ann.  de  Ckim.  et  de  Phye.  [3J,  xxxii,  148.    It  is  evident  from 
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the  results  jtust  detailed  that  a  similar  result  takes  place  when 
carbonate  of  lime  is  substituted  for  the  carbonate  of  soda,  the 
carbonate  of  magnesia  formed  in  the  presence  of  an  excess  of 
carbonate  of  lime  retaining^  only  three  or  four  per  cent  of  this 
carbonate. 

84.  According  to  Marignac,  when  carbonate  of  lime  is  heated 
in  sealed  tubes  with  a  solution  of  chlorid  of  magnesium  to  200^  C. 
for  six  hours,  there  is  obtained,  besides  a  portion  of  chlorid  of  cal- 
cium, a  product  consisting  of  48*0  parts  of  carbonate  of  lime  and 
62*0  of  carbonate  of  magnesia ;  at  the  end  of  two  hours'  heating, 
the  proportion  of  magnesian  carbonate  was  less.  {Bui  Sac,  Ge^. 
de  J^ance  [2]  vi,  8180  It  does  not  appear  whether  Marignac  ex- 
amined the  product  by  the  aid  of  acetic  acid,  but  I  find  that  in 
this  process  a  double  carbonate  of  lime  and  magnesia  is  really 
formed. 

A  mixture  of  six  parts  of  pure  precipitated  carbonate  of  lime 
with  five  parts  of  pure  crystallized  hydrated  chlorid  of  magne- 
sium, dissolved  in  a  little  water,  was  placed  in  sealed  tubes  and 
heated  for  eight  hours  to  a  temperature  of  160^  C.  which  was 
gradually  rai^  to  220^  C.  Two  hours  after  cooling,  the  mat- 
ter was  removed  from  the  tubes,  washed,  dried,  and  treated 
with  dilute  acetic  acid,  which  caused  a  violent  efiervescence ;  as 
soon  as  this  had  subsided,  the  filtrate,  which  contained  a  large 
excess  of  acid  and  still  attacked  carbonate  of  lime  with  energy, 
was  separated  by  filtration  from  the  undissolved  residue  which 
was  but  little  more  than  one-fifth  of  the  whole.  The  dissolved 
portion  consisted  in  100  parts  of  carbonate  of  lime  96*86,  carbon- 
ate of  magnesia  8*14. 

85.  Previous  experiments  had  shown  me  that  in  operating 
with  fflass  tubes,  a  portion  of  silicate  of  magnesia  is  always 
formed,*  and  as  this  is  decomposed  by  mineral  acids,  acetic  acid 
was  employed  in  the  analysis  of  the  undissolved  carbonates,  of 
which  '800  grm.  from  the  last  experiment  were  treated  with  acetic 

*Tbe  gUm  of  the  tubes  is  always  more  or  less  attacked  id  these  experiments, 
water  alone  at  the  temperature  employed  dissolving  from  it  a  portion  of  alkaline 
silicate,  which  by  doable  decompositioD  with  carbonate  or  chlorid  ^ves  rise  to  a  sili- 
cate of  magnesia.  A  mixture  of  carbonates  of  lime  and  magnesia  with  water  and 
carbonate  of  soda  having  been  heated  for  several  hours  in  glass  tubes  to  160^-170^ 
C.  the  greater  part  of  the  magnesia  was  found  to  be  chansred  into  a  light  flocculent 


_ t  granular  silica.    I  have  not  yet  < 

■nmcient  purity  to  determine  its  precise  constitutioa 

When  a  mixture  of  magnesite  and  crystalline  quarts  was  heated  for  several  weeks 
in  a  copper  vessel  with  a  solution  of  carbonate  of  soda  to  180®  C.  it  was  found  that 
nearly  tne  whole  of  the  quartz  had  been  converted  into  a  hydrous  silicate  of  maffne- 
sia,  after  decomposmg  which  by  sulphuric  acid  the  now  poluble  silica  could  be 
taken  up  by  a  boiling  solution  of  carbonate  of  soda.  I  reserve  for  another  place  the 
results  of  a  series  of  researches  upon  the  artificial  formation  of  silicates  by  the  reac- 
tion of  silica  upon  carbonates,  which  as  I  have  elsewhere  shown  plays  a  most  import- 
ant part  in  the  chemical  alteratton  of  sedimentary  rocks.— Proc.  jHoytU  Soeuty,  and 
this  Jonmal,  [2],  zziii,  487. 
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acid  of  15  p.  c.  at  60®  F.  No  action  was  apparent  even  after 
some  minutes,  but  with  a  heat  of  120®  F.  a  gentle  effervescence 
ensued.  When  this  ceased  there  remained  a  flocculent  residue 
equal  to  157  p.  c,  and  the  undissolved  portion  gave  carbonate 
of  lime  37'6,  carbonate  of  magnesia  62*4. 

A  portion  of  '600  grm.  of  the  same  carbonates  was  now  diges- 
ted with  dilute  acetic  acid  at  60®  F.  for  several  hours.  The 
soluble  portion  contained  carbonate  of  lime  40*0,  and  carbonate 
of  magnesia  600,  while  the  undissolved  residue  equalled  22'4 
p.  c.  It  effervesced  freely  with  warm  somewhat  dilute  hydro- 
chloric acid  and  left  a  silicious  residue  of  '032  grm.,  while  the  dis- 
solved portion  gave  "00  T  of  carbonate  of  lime  and  -060  of  car- 
bonate of  magnesia. 

86.  In  another  experiment  with  carbonate  of  lime  and  chlorid 
of  magnesium,  the  mixture  of  carbonates  as  extracted  from  the 
tubes  contained  24*4  p.  c.  of  magneeian  carbonate.  This  was 
treated  with  acetic  acia  at  60®  F.,  and  the  digestion  continued  for 
some  length  of  time,  the  result  of  which  was  that  a  large  portiou 
of  the  double  carbonate  was  taken  up  and  the  dissolved  portion 
contained  11*4  p.  c.  of  carbonate  of  magnesia,  while  the  undis- 
solved residue  was  carbonate  of  magnesia  with  but  80'3  p.  o.  of 
carbonate  of  lime,  and  in  a  third  experiment  under  similar  cir- 
cumstances contained  only  23'6  per  cent.  These  experiments 
were  made  before  I  had  determined  the  solubility  of  tne  double 
carbonate  in  acetic  acid  at  the  ordinary  temperature. 

It  is  evident  from  the  above  results  that  these  magnesian  car- 
bonates, which  retain  afl;er  the  action  of  acetic  acid  fi-ora  23*0  to 
87*0  p.  c.  of  carbonate  of  lime,  are  mixtures  of  a  double  carbon- 
ate of  lime  and  magnesia  with  a  less  soluble  carbonate  of  magne- 
sian, from  which  the  double  salt  may  be  partially  separated  by 
the  prolonged  action  of  acetic  acid  at  ordinary  temperatures,  as 
shown  in  §  35. 

37.  In  the  experiments  §  34  and  §  36  it  appears  that  the  car- 
bonate of  magnesia  unites,  at  the  moment  of  its  formation,  with  a 
portion  of  carbonate  of  lime  to  /orm  the  double  carbonate.  It  re- 
mained to  be  seen  whether  mixtures  of  the  two  carbonates  would 
combine  directly,  and  experiments  were  made  with  the  Styrian 
magnesite  (§  29)  which  was  mingled  in  fine  powder  with  car- 
bonate of  lime  and  heated  for  some  hours  in  sealed  tubes  to  200® 
C.  with  a  dilute  solution  of  chlorid  of  calcium.  No  combination 
took  place,  and  the  carbonate  of  lime  was  afterwards  completely 
removed  from  the  magnesite  hy  cold  dilute  acetic  acid. 

The  dense  insoluble  magnesite,  as  might  be  conjectured  from 
its  occurrence  in  the  products  of  the  previous  experiments,  ex- 
hibits none  of  that  aptitude  to  combine  with  carbonate  of  lime 
which  seems  to  characterize  the  newly  formed  magnesian  car- 
bonate before  passing  into  this  sparingly  soluble  condition,  a 
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change  as  we  have  seen  in  the  experiments  of  de  Senarmont 
(§  33)  takes  place  at  from  155**  to  175°  C.  The  hydrated  carbon- 
ates  of  magnesia  formed  at  low  temperatures  and  readily  soluble 
in  dilute  acids,  are  in  like  manner,  when  heated  under  pressure, 
to  prevent  the  loss  of  carbonic  acid,  converted  into  magnesite ; 
if  under  these  conditions  carbonate  of  lime  be  present  the  two 
combine  to  form  a  double  salt,  possessing  the  chemical  characters 
of  dolomite.* 

38.  In  his  researches  on  the  double  carbonates,  H.  Deville  has 
described  an  anhydrous  crystalline  salt  composed  of  one  equiva- 
lent each  of  the  carbonates  of  magnesia  and  soda.  This  double 
carbonate  is  insoluble  in  cold  water,  but  readily  dissolves  in 
acetic  acid.  When  it  is  heated  with  a  solution  of  chlorid  of  mag- 
nesium in  sealed  tubes  to  200°  C.  chlorid  of  sodium  and  spar- 
ingly soluble  magnesite  are  obtained.  When  warmed  with  a 
solution  of  chlorid  of  calcium  this  double  carbonate  is  decom- 
posed and  gives  rise  to  a  mixture  of  carbonates  of  lime  and  mag- 
nesia readily  soluble  in  acetic  acid;  at  a  higher  temperature 
under  pressure  the  two  carbonates  unite  to  form  a  double  salt. 

89.  Three  parts  of  the  finely  pulverized  carbonate  of  magnesia 
and  soda  were  added  to  two  parts  of  chlorid  of  calcium  dissolved 
in  a  little  water  and  rendered  slightly  acid  by  hydrochloric  acid. 
The  mixture  being  placed  in  hermetically  sealed  glass  tubes, 
these  were  heated  for  some  hours  in  a  bath  of  boiling  water  with 
firequent  agitation,  and  then  in  an  oil-bath  for  eight  hours,  the 
temperature  being  slowly  raised  from  130°  to  220°  C.  On 
coolmff,  the  saline  liquid  in  the  tubes  was  found  to  contain,  be- 
sides chlorids  of  sodium  and  calcium,  a  considerable  amount  of 
chlorid  of  magnesium.  A  portion  of  the  double  salt  became 
coated  over  by  the  precipitated  carbonate  of  lime  and  thus  pro- 
tected from  the  further  action  of  the  chlorid  of  calcium. 

The  carbonates  from  the  above  experiment  were  treated  with  a 
large  excess  of  dilute  acetic  acid  at  60°  F.  till  effervescence  ceased. 
•600  grm.  of  the  residue  were  now  digested  for  two  hours  with 
dilute  acid  at  60°  F. ;  the  action  was  accompanied  with  a  slow 
and  constant  disengagement  of  carbonic  acid  gas,  and  the  solu- 
tion ^ave  '802  grm.  of  carbonates,  of  which  the  carbonate  of  lime 
constituted  41*3  p.  c.     The  undissolved  portion  effervesced  with 

*  I  have  shown,  from  a  consideration  of  the  densities  of  the  rhombohedral  car- 
bon spars,  that  supposing  them  to  possess  a  common  atomic  volume,  we  may  rep- 
resent caldte  by  15(02M206)  while  dolomite  and  chalybitc  are  18(C2M20e)  and 
magnesite  and  carbonate  of  zinc  fsmithsonite)  20^0^  Ms  Oq).  Farther  ezamplea 
of  poljrmerism  in  mineral  compounds  are  seen  in  sillimanite  and  cyanite,  in  meionite 
and  zoisito  (saussurite),  and  in  hornblende  and  pyroxene.  These  latter,  accepting 
the  late  analyses  of  Rammelsberg.  may  be  represented  respectively  by  25(SiM03) 
and  28(SiM03),  wollastonite  being  22cSiM03);  these  formulas  correspond  to 
three  types  of  homosomorphous  isomeric  silicates.  (See  this  Journal,  [2],  zvl,  208, 
and  Compte$  JRendus  de  VAead.  1866,  zli,  79.) 
SECOND  SEMES,  Vol.  XXVIII,  No.  83,  SEPT.,  18^. 
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wann  hydrochloric  acid,  which  dissolved  -178  of  carbonates  con- 
taininff  only  12*3  p.  c.  of  carbonate  of  lime,  leaving  -116  grm.  of 
insoluble  silicious  residue. 

40.  In  a  repetition  of  the  above  experiments  the  carbonates 
were  treated  with  acetic  acid  at  32^  F.  till  efTervescence  ceased,  and 
a  portion  of  the  remaining  double  carbonate  was  digested  for 
some  time  with  acetic  acid  at  125°  F.  which  took  up  800  p.  c 
of  carbonates  containing  38*4  p-  c.  of  carbonate  of  lime.  The  in- 
soluble portion  did  not  effervesce  with  hydrochloric  acid,  which 
however  removed  from  it  a  portion  of  magnesia  but  no  lime,  and 
left  a  silicious  residue.  Another  portion  was  digested  for  several 
hours  with  acetic  acid  at  60°  F.  which  took  up  78*0  p.  c.  of  car- 
bonates containing  40*8  of  carbonate  of  lime.  The  insoluble 
residue  effervescea  freely  with  warm  sulphuric  acid,  which  dis- 
■olved  a  portion  of  magnesia  but  no  trace  of  lime. 

41.  Other  experiments  were  made  in  which  carbonate  of 
lime  was  mingled  with  solutions  of  sulphate  of  magnesia  and  car- 
bonate of  soda,  so  that  carbonate  of  magnesia  would  be  formed, 
the  sulphate  of  magnesia  being  in  slight  excess  in  one  case  and 
the  allcaline  carbonate  in  another.  In  another  experiment,  a 
mixture  of  ter-hydrated  carbonate  of  magnesia  and  carbonate  of 
lime  with  water  and  carbonate  of  soda,  was  employed.  All  of 
these  were  heated'  in  metallic  tubes  to  from  130  to  200°  C.  and 
the  products  digested  for  a  long  time  with  acetic  acid  at  60°  F. 
These  experiments  were  made  at  a  time  when  I  had  not  deter^ 
mined  the  solubility  of  the  double  carbonate  under  such  con- 
ditions, and  the  consequence  was  that  the  residues  obtained  were 
chiefly  carbonate  of  magnesia,  which  was  scarcely  attacked  by 
cold  acids,  but  retained  in  the  form  of  the  double  salt  from  six 
to  eleven  per  cent  of  carbonate  of  lime.  In  another  trial,  how- 
ever, a  mixture  of  hydro-carbonate  {magnesia  alba)  and  carbonate 
of  lime  with  water  and  an  excess  of  bicarbonate  of  soda  was  ex- 
posed in  the  boiler  of  a  steam  engine  to  a  temperature  of  from 
120°  to  130°  C.  for  several  hours  every  day  auring  ten  weelra. 
The  washed  residue  was  then  digested  with  acetic  acid  only  until 
effervescence  ceased ;  after  which  it  was  completely  soluble  in  hy- 
drochloric acid,  and  gave  carbonate  of  lime  46'3,  carbonate  of 
magnesia  63*7. 

42.  The  preceding  experiments  show  that  carbonate  of  mag- 
nesia, whether  (1)  as  magnesia  alba  in  presence  of  excess  of  car- 
bonic acid,  from  bicarbonate  of  soda,  or  (2)  a  ter-hydrated  carbon- 
ate, or  (8)  as  precipitated  by  bicarbonate  of  soda  from  sulphate 
of  magnesia,  or  (4)  by  carbonate  of  lime  from  a  solution  of  chlo- 
rid  of  magnesium  at  an  elevated  temperature,  or  (5)  as  separated 
from  the  double  cai1x>nate  of  magnesia  and  soda  by  a  solution  of 
chlorid  of  calcium,  wiU  in  the  presence  of  water  unite  directly 
with  carbonate  of  lime  to  form  a  double  carbonate  of  lime  and 
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magnesia,  sparingly  soluble  in  cold  dilute  acetic  acid.  This  coin« 
bination  takes  place  between  180°  and  200*^  C,  at  whicb  temper- 
atures the  magnesian  carbonate  tends  to  pass  into  the  still  less 
soluble  state  of  magnesite,  in  which,  as  we  have  shown,  it  no 
longer  shows  any  disposition  to  unite  with  carbonate  of  lime* 
Hence  it  happens  that  in  all  our  experiments  a  portion  of  magne- 
site  is  mingled  with  the  dolomite,  and  cannot  be  completely  sepa- 
rated from  it.  Dilute  acids  slowly  attack  both,  but  unequally,  so 
that  we  finally  obtain  a  residue  which  contains  carbonate  of 
maguesia  free  from  lime:  but  tbe  solution  having  taken  up  a 
portion  of  magnesite,  contains  more  magnesia  than  is  required  to 
form  a  dolomite  with  the  carbonate  of  lime;  so  that  we  have 
from  63'0  to  60*0  p.  c.  of  magnesian  carbonate  instead  of  45*0  as 
in  pure  dolomite.  In  nature  the  combination  of  the  two  carbon- 
ates has  doubtless  taken  place  slowly,  and  necessarily  at  the 
lowest  temperature,  which  is  probably  much  below  l^(f  C,  so 
that  we  may  suppose  that  it  is  only  in  the  absence  of  a  sufficient 
quantity  of  carbonate  of  lime  that  a  portion  of  the  magnesian 
carbonate  has  been  converted  into  magnesite* 

{To  be  concluded  in  the  next  No,) 


Art.  XX.— -Er^rad  from  the  concluding  part  of  a  Memoir  on  the 
Botany  of  Japan,  in  its  Relaiixma  to  that  of  North  America,  and 
of  other  parts  of  the  Northern  Temperate  Zone;  by  ASA  Gbat.* 

It  IS  interesting  to  notice  that,  notwithstanding  the  comparative 
proximity  of  Japan  to  Western  North  America,  fewer  oi  its  spe- 
cies are  represented  there  than  in  fex  distant  Europe*  Also, — ' 
showing  that  this  difference  is  not  owing  to  the  separation  by  an 
ocean, — that  far  more  Japanese  plants  are  represented  in  Eastern 
North  America  than  in  either.  It  is,  indeed,  possible  that  my 
much  better  knowledge  of  American  botany  than  of  European 
may  have  somewhat  exaggerated  this  result  in  favor  of  Atlantic 
North  America  as'  against  Europe,  but  it  could  not  as  against 
Western  North  America. 

K  we  regard  the  identical  species  only,  in  the  several  floras, 
the  preponderance  is  equally  against  Western  as  compared  with 
Eastern  North  America,  but  is  more  in  favor  of  Europe.  For 
the  number  of  species  in  the  Japanese  column  which  likewise 
occur  in  Western  North  America,  is  about  120:  in  Eastern 
North  America,  134  j  in  Europe,  157. 

Of  the  580  Japanese  entries,  tnere  are  which  have  corresponding 

European  representatives,   a   little   abore  8.48  per  cent  ef  identical  spedes,  0.27 
Western  N.  American  repreeentatires,  about   0.87      «         «      •«  •«       0.2^ 

Eastern  •*  «  -       0.61       •        «      «  *      0.1» 

*  Extracted  from  tlie  Memoirs  of  the  Amtrican  Academj  of  Arta  and  Sciencet, 
oew  teriesy  toL  tL 
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So  geographical  continuity  favors  the  extension  of  identical 
species ;  but  still  Eastern  Is  orth  America  has  more  in  common 
with  Japan  than  Western  North  America  has. 

The  relations  of  this  kind  between  the  floras  of  Japan  and  of 
Europe  are  obvious  enough ;  and  the  identical  species  are  mostly 
such  as  extend  continuously — as  they  readily  may — throughout 
Kussian  Asia,  some  few  only  to  the  eastern  confines  of  Europe, 
but  most  of  them  to  its  western  borders.  To  exhibit  more  dis- 
tinctly the  features  of  identity  between  the  floras  of  Japan  and  of 
North  America,  and  also  the  manner  in  which  these  are  distrib- 
uted between  the  eastern  and  the  western  portions  of  our  conti- 
nent,— ^after  excluding  those  species  whicn  range  around  the 
world  in  the  northern  hemisphere,  or  the  greater  part  of  it,  or 
(which  is  nearly  the  same  thing  in  the  present  view),  which  are 
unknown  in  Europe, — I  will  enumerate  the  remaining  peculiar 
species  which  Japan  possesses  in  common  with  America: — 

In  Japan,  InW.If,  America, 
Anemone  Pennsylvanica 

(Coptisasplenifolia?)  C.  asplenifolia 

(Trautvetteria  palmata)  T.  palmata 
Caulophyllum  thalictroides 
Diphylleia  cymosa 

Brasenia  peltata  \B,  peltata] 

Geranium  erianthum  G.  erianthum 

Rhna  Toxicodendron  R,  Toxicod.,  var. 
Vitis  Labrusca  (Thunb.) 

Thermo^is  fabacea  T.  fiabacea 
Prunus  Virginiana  ? 

Spiraea  betulsfolia  S.  betulaefolia 
Photinia  arbutifolia,  in  Benin.  P.  arbutifolia 

Pyrus  rivularis  I  P.  rivularis 

Ribes  laxiflorum     *  R.  laxiflorum 
(Penthorum  sedoides,  China) 
Gryptotaenia  Canadensis 

Heracleum  lanatum  H.  lanatom 
( Archemora  rigida  ?) 

(Archangelica  Gmelini)  A  Gmelini 

Cymopterus  littoralis !  C.  littoralis 

Osmorrhiza  longistylis  0.  longistylis 

EchiDopanax  horridus  E.  horridus 
Aralia  quinquefolia 

Comus  Canadensis  C.  Canadensis 
Viburnum  plicatum 

•Achillea  Sibirica  *A  Sibirica 

♦Artemisia  borealis  *A.  borealis 

Yaccinium  macrocarpon  Y.  macrocarpon 

Menziesia  ferruginea  M.  ferruginea 

^oftchniakia  glabra  ?)  B.  glabra 

*Pleurogyne  rotata  *P.  rotata 


Jn  JS.  N,  America, 
A  Pennsylvanica 

T.  palmata 

C.  thalictroides 

D.  cymosa 
B.  peltata 

R.  Toxicodendron 
Y.  Labrusca 

P.  Yirginiana 
8.  betulaefolia 


P.  sedoides 
C.  Canadensis 
H.  lanatum 
A.  rigida 
A.  Gmelini 

0.  longistylis 

A  quinquefolia 

C.  Canadensis 

Y.  plicatum  (lantanoides 

*A.  borealis 
Y.  macrocarpon 
M.  ferruginea 

♦P.rotaU 
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In  W.I^.AfMriea. 

InJR.ir.AfMriea. 

A.  Oanadense 

P.  Bistorta 

B.  penicarioides 

E.  pereicarioides 

L.  liliifolia 

P.  ophioglos8oide$ 

I.  Betosa 

T.  erectum 

S.  trifolia 

P.  giganteum 

S.  roseus 

S.  roseus 

V.  viride 

V.  viride 

J.  xiphioideB 

Clria 

C.  rostrata 

0.  stipata 

C.  stipata 

G.  macrocepliala 

S.  eloDffatuft 
A.8criXra 

S.  eloDgatus 

A.8cabra 

F,  pauciflora 

A.  pedatom 

A.  pedatum 

0.  sensibilis 

0.  ciDDamomea 

L.  lucidulum 

L.  dendroideum 

L.  dendroideum 

InJapatt, 
(Asarum  Cauadense  ?) 
•Polygonum  Bistorta 
Rumex  persicarioides 
Liparis  liliifolia 
Pogonia  ophioglossoides 
Iris  setosa 

Trillium  erectum,  var. 
(Smilacina  trifolia) 
Poljgonatum  giganteum 
(Streptopus  roseus) 
Veratrum  viride 
Juncus  xiphioides 
(Cyperus  Iria) 
Oarex  rostrata 
Oarex  stipata 
Carex  macrocephala 
Sporobolus  elongatus 
Agrostis  scabra 
Festuca  pauciflora 
Adiantum  pedatum 
Onoclea  sensibilis 
Osmunda  cinnamomea 
Lycopodium  lucidulum 
(Lycopodium  dendroideum) 

The  names  enclosed  in  parentheses  are  of  species  which  I 
have  not  seen  from  Japan ;  some  of  them  inhabit  the  adjacent 
mainland ;  some  are  imperfectly  identified.  Those  marked  *  are 
high  northern  species  in  America. 

Of  those  56  extra-European  species,  35  inhabit  Western,  and 
41  Eastern  North  America.  And  15  are  Western,  and  not 
Eastern;  21  Eastern  and  not  Western ;  and  20  common  to  bodi 
sides  of  the  continent.  Ei^ht  or  ten  of  these  56  species  extend 
eastward  into  the  interior  of  Asia. 

On  the  other  hand,  the  only  species  which  I  can  mention  as 
truly  indigenous  both  to  Japan  and  to  Europe,  but  not  recorded 
as  ranging  through  Asia,  are 

Euonymus  latifolius,        Fagus  sylvatica,  Blechnum  Spicant, 

Valeriana  dioica,  Streptopus  amplexifolius,     Athyriumfontanum. 

Fyrola  media, 

Two  of  these  species  extend  across  the  northern  part  of  the 
American  continent,  and  on  to  the  Asiatic ;  another  occurs  on 
the  northwest  coast  of  America;  and  another,  the  Fagua^  is  rep- 
resented in  Eastern  America  by  a  too  closely  related  species. 
It  is  noteworthy,  that  not  one  of  these  seven  plants  is  of  a  pecu- 
liarly European  genus,  or  even  a  Europaeo-Siberian  genus ; — 
while  of  the  fifty-six  species  of  the  Americo-Japanese  region 
wanting  in  Europe,  twenty  are  of  extra-European  genera ;  seven- 
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teen  are  of  genera  restricted  to  tlie  North  American,  East  Asian, 
and  Himalayan  regions  (except  that  Brasenia  has  wandered  to 
Australia);  fourteen  of  the  genera  (most  of  them  monotypic) 
are  peculiar  to  America  and  Japan  or  the  districts  immediately 
adjacent;  one  is  peculiar  to  our  northwest  coast  and  Japan; 
and  eight  are  monotypic  ^nera  wholly  peculiar  (Brasenia  ex- 
cepted) to  the  Atlantic  United  States  and  Japan.  Add  to  these 
the  similar  cases  of  other  American  species  (nearly  all  of  them 
peculiarly  Atlantic- American)  which  have  been  detected  in  the 
Himalayas  or  in  Northern  Asia, — such  as  Menispermum  Carta- 
dense  {Vauricum,  DC),  Amphicarpcea  monoicaf  Clitoria  Mcuriana^ 
Osmorrhiza  hrevistvlis^  Monotropa  uniflora^  Phryma  leptostachya^ 
Tipularia  discolor?  &c., — ^and  it  will  be  almost  impossible  to 
avoid  the  conclusion,  that  there  has  been  a  peculiar  interming- 
ling of  the  Eastern  American  and  Eastern  Asian  floras,  whick 
demands  explanation. 

The  case  might  be  made  yet  stronger  by  beckoning  some 
subgeneric  types  as  equivalent  to  generic  in  the  present  view, 
and  by  distinguishing  those  species  or  genera  which  barely  enter 
the  eastern  borders  of  Europe ;  e.  g.  Cimmfagafoetida^  Mashringia 
lateriflora^  Geum  strictum^  Spircea  salicifolia,  &o. 

It  will  be  jet  more  strengthened,  and  the  obvious  conclusion 
will  become  irresistible,  when  we  take  the  nearly  allied,  as  well 
as  the  identical,  species  into  account.  And  also  when  we  con- 
sider that,  after  excluding  the  identical  species,  only  15  per  cent 
of  the  entries  in  the  European  column  of  the  detailed  tabular 
view  are  in  italic  type  (i.  e.  are  closely  representative  of  Japanese 
species) ;  while  there  are  22  per  cent  of  this  character  m  the 
American  column. 

For  the  latter,  I  need  only  advert  to  some  instances  of  such 
close  representation,  as  of 

Trollius  patuliM  by  T,  Amerieantu^ 

Aquilegia  Burgenana  ^  A.  Canadentis^ 

Bhus  vernici/era  **  B,  venenata^ 

Celastras  scandens  •*  C.  articulatus^ 

Negundo  cissifolium  •*  JV.  aceroides^ 

Sophora  Japonica  **  S,  affinis, 

Sanguisorba  tenui/olia  ^  S.  CanadensU, 

Astilbe  Thunhergii  ^  Japoidca       **  A.  decandra^ 

Ifitchella  undulaia  *^  M.  Bepens^ 

Hamamelis  Japonica  "  H.  Virginica^ 

CUtkra  bariinervis  **  C.  acuminata^ 

Bododendron  hrachycarpum  •*  B,  Catawhiense^ 

Amsonia  eUiptica  **  Tabenugmontanaj 

Saururus  lAMrtvri  *•  S,  eemuus^ 

and  many  others  of  the  same  sort, — several  of  which,  when 
better  known,  may  yet  prove  to  be  conspecific;  while  an  equally 


Digitized  by  VjOOQ IC 


in  Us  relations  to  that  of  North  America. 


101 


large  number  could  be  indicated  of  species  which,  although  more 
positively  different,  are  yet  no  less  striking  counterparts. 

To  demonstrate  the  former  proposition,  I  have  only  to  con- 
trast the  extra-American  genera  common  to  Europe  and  Japan 
with  the  extra-European  genera  common  to  North  America  and 
Japan.  The  principal  European  genera  of  this  category  are 
Actonis,  JEpimecUum,  Chelidonium,  Malachium^  Lotus,  Anthriscus, 
Hedera,  Asperula,  Rvbia,  Carpesium,  Ligularia^  Lampsana,  Picris, 
Pcederota,  Ajuga,  Thymus,  Nepeta,  Lamium,  Ligusirum,  KochxaJ 
Daphne,  Thesium,  Buxus,  Merciirialts,  Cephalanlhera,  Paris,  As- 
paraaus, — to  which  may  as  well  be  added  Pceonia  and  Bupleurum, 
the  lormer  having  a  representative  on  the  mountains,  and  the 
latter  in  the  arctic  regions,  of  Western  America,  but  both  absent 
fix)m  the  rest  of  our  continent  Excepting  Pcederota  and  Buxus 
(the  latter  a  rather  doubtful  native  of  Eastern  Asia),  none  of 
these  genera  are  peculiar  to  Europe,  but  all  extend  throughout 
Asia  and  elsewhere  over  lar^e  parts  of  the  world. 

The  followingincomplete  list  of  North  American  genera  or  pe- 
culiar sub^nenc  types  represented  in  Japan  and  its  vicinity,  but 
unknown  m  Europe,  presents  a  very  different  appearance.  Those 
which  are  absent  from  the  flora  of  W  estem  North  America  are 
italicised. 


Trautvetteria 
Cimicifaga  (barely  reaches 

Europe) 
niicium 
Magnolia 

Coeeulu9  is  Memspermum 
Mabonia 
Caulophyllum 
DiphyUeia 
Bratenia 
Ndumhium 
Dicentra 

Stuarlia  Ck  Oordoniaf) 
Zanlhoxylum 
Cisstis 
Ampelapsis 
BercKemia 
.^EbcuIus 
Sapindus 
Negundo 
Thennoptis 
Wiitarta 
Desmodium 
Lespedesa 
Bhynehosia 
Sopbora 


Philadelpbus 
Penthorum 
Hammelis 
Liquidambar 
CryptoUema 
Oymopterusf 
Arehmora 
Osmorrbiza 
Aralia  k  §  Ginseng 
Ecbinopanaz 
Diervilla 
Mitchella 
Oldenlandia 
(Siegesbeckia,  in  Mexico) 
Caealai ' 

Gaultberia 
Leucothoi 
Pierit 
CUthra 
MeDzi«!8ia 
Symplocos 
Ardina 
Boscbniakia 
Catalpa 
Tecoma 
Didiptera 


Asarum  §  Heterotropa 

Phytolacca 

Beitzom  k  Sassafrcu  f 

Tetrantbera 

Saururus 

Pachysandra 

Laportea 

Pilea 

Bcehmeria 

Ificrcptelea 

Madura 

Juglans 

Abies  §  Tsuga 

Obamsecjparii 


Ariscema 

Arctiodracon 

Pogonia 

ArethtLsa 

Dioscorea 

AUtris 

Coprosmanthus 

Trillium 

Ciintonia 

Streptopus  §  fiekorima, 

ChamcUvrium  t 
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Photonia       * 

Leptandra 

Sporobolus 

AMbe 

CaUicarpa 

Arundinaria 

Mitella 

Cedronella 

AdiaDtum 

Hydrangea 

Amsonia 

OnocUa 

Ilea 

Here  are  about  90  extra-European  genera  or  forms,  64  of 
which  are  absent  from  Western  North  America  out  of  the  trop- 
ics (the  latter  comprising  a  very  large  part  of  the  most  striking 
representative  species^,  and  almost  as  many  more  are  divided 
between  North  Amenca  and  extra-tropical  (chiefly  Northern  and 
Eastern)  Asia.  About  40  of  the  latter  are  genera  or  groups  of 
single,  or  else  of  two  or  few  closely  related  species,  peculiar,  or 
nearly  peculiar,  to  the  regions  just  mentioned. 

This  list  should  be  supplemented  by  those  additional  North 
American  genera  which  nave  one  or  more  closely  representative 
species  in  the  Himalayan  region  only,  such  as  Podophyllum,  Py^ 
Adaria,  &c, ;  and  also  by  the  numerous  cases  in  wnich  Eastern 
American  plants  are  represented  in  the  Himalayo-Japanese 
region  by  strikingly  cognate,  although  not  congeneric  species ; 
such  as  our  Macrotys  by  Pityrosperma ;  Sckizandra  by  Kadsura 
and  Sphosrosiema ;  Nemusia  by  Kerria  and  Rhodotypxis  ;  Calycan- 
thus  by  Chimonanihus ;  Comus  florida  by  Benthamia ;  Prosaries 
by  Disporum  ;  Helonias  by  Heloniopsis  ;  and  so  of  others,  which 
have  been  mentioned  in  the  former  part  of  this  memoir,  and  ex- 
hibited in  the  accompanying  tabular  view. 

I  had  lone  a^,  in  Silliman's  Journal,  presented  some  data 
illustrative  of  this  remarkable  panJlelism,  and  also  more  recently 
in  my  "  Statistics  of  the  Flora  of  the  Northern  United  States^' 
(voL  xxii,  second  series) ;  where  I  had  noticed  the  facts, — ^1.  that 
a  large  percentage  of  our  extra-European  types  are  shared  with 
Eastern  Asia ;  and  2,  that  no  small  Dart  of  these  are  unknown 
in  Western  North  America.  But  Mr.  Bentham  was  first  to 
state  the  natural  conclusion  from  all  these  data, — ^though  I  know 
not  if  he  has  even  yet  published  the  remark, — ^viz.,  that  the  in- 
terchange between  the  temperate  floras  even  of  the  western  part 
of  the  Old  World  and  of  the  New  has  mainly  taken  place  via 
Asia.  Notwithstanding  the  few  cases  which  point  in  the  oppo- 
site direction  (e.  g.  JEriocauhn  septangulare,  ^partina,  SubuJarta^ 
Betula  alba),  the  general  statement  will  be  seen  to  be  well  sus- 
tained. Also,  in  the  Journal  of  the  Proceedings  of  the  Linnaean 
Society,  2.  p.  34,  Mr.  Bentham  "  calls  to  mind  how  frequently 
large  American  genera  (such  as  Eupatorium,  Aster,  Solidago,  &- 
lanum,  &c)  are  represented  in  Eastern  Asia  by  a  small  number 
of  species,  which  gradually  diminish  or  altogether  disappear  as 
we  proceed  westward  toward  the  Atlantic  limits  of  Europe ; 
whilst  the  types  peculiar  to  the  extreme  west  of  Europe  (exclud- 
ing of  course  the  Arctic  flora)  are  wholly  deficient  in  America. 


Digitized  by  VjOOQ IC 


in  its  relations  to  that  of  North  America,  193 

These  are  among  the  considerations  which  suggest  an  ancient 
continuity  of  territory  between  America  and  Asia,  under  a  lati- 
tude, or  at  any  rate  with  a  climate,  more  meridional  than  would 
be  effected  by  a  junction  through  the  chains  of  the  Aleutian  and 
the  Kurile  Islands." 

I  shall  presently  state  why  connection  in  a  more  meridional 
latitude  need  not  be  supposed. 

The  deficiency  in  the  temperate  American  flora  of  forms  at  all 
peculiar  to  Western  Europe  is  almost  complete,  and  is  most 
strikingly  in  xjontrast  with  the  large  number  of  Eastern  Ameri- 
can forms  repeated  or  represented  in  Eastern  Asia.  •  Of  genera 
divided  between  Eastern  North  America  and  Europe,  1  can 
mention  only  Ostrya^  Narihecium^  Psamma^  the  maratime  CakHe^ 
and  perhaps  Scolopendrium,  EoUonia  might  have  been  added, 
but  for  a  species  accredited  to  Java.  And  if  we  extend  the 
range  across  our  continent,  we  add  only  Cerds  and  Lceflivgia. 
Of  the  ampler  genera  at  all  characteristic  of  the  European  flora, 
I  can  enumerate  from  the  Flora  of  the  Northern  United  States 
nothing  more  important  than  Helianthemum  and  Valerianella^ 
two  or  three  species  of  each,  (but  those  of  the  former  hardly 
congeners  of  the  European  ones,)  adding  that  Hieracia  and  per- 
haps Oirsia  are  somewhat  more  plentiful  in  Eastern  than  in 
Western  America.  Let  it  also  be  noted,  that  there  are  even 
fewer  Western-European  types  in  the  Pacific  than  in  the 
Atlantic  United  States,  notwithstanding  the  similarity  of  the 
climate ! 

That  representation  by  allied  species  of  genera  peculiar,  or 
nearly  peculiar,  to  two  regions,  furnishes  evidence  of  similar 
nature  and  of  equal  pertinency  with  representation  by  identical 
species,  will  hardly  be  doubted.  Whether  or  not  susceptible  of 
scientific  explanation,  it  is  certain  that  related  species  of  phaenog- 
amous  plants  are  commonly  associated  in  the  same  region,  or 
are  found  in  comparatively  approximate  (however  large)  areas 
of  similar  climate.*    Remarkable  exceptions  may  indeed  be  ad- 

*  The  fuodamental  and  most  di£5cult  question  remaining  in  natural  history  is  here 
presented ; — the  question  wliether  this  actual  geographical  association  of  congeneric 
or  other  nearly  related  species  is  primordial,  and  therefore  beyond  all  scientific  ex- 
planation, or  whether  even  this  may  be  to  a  certain  extent  a  natural  result.  The 
only  noteworthy  attempt  at  a  scientific  solutioa  of  the  problem,  aiming  to  bring  the 
variety  as  well  as  the  geographical  association  of  existing  species  more  within  the 
domain  of  cause  and  effect,  is  that  of  Mr.  Darwin  and  (later)  of  Mr.  WaUace, — par- 
tially sketched  in  their  short  papers  "  On  the  Tendency  of  Species  to  form  varieties, 
,  and  on  the  Perpetuation  of  Varieties  and  Species  by  natural  Means  of  Selection/'  in 
the  Journal  ot  the  Proceedings  of  the  Linnrean  Society,  vol.  iii.  (Zoology),  p.  46. 
The  views  there  suggested  must  bear  a  prominent  part  in  future  investigations  into 
the  distribution  and  probable  origin  of  species.  It  will  hardly  be  doubted  that  the 
tendencies  and  causes  indicated  are  really  operative ;  the  question  is  as  to  the  extent 
of  their  operation.  But  I  am  already  disposed,  on  these  and  other  grounds,  to  admit 
tliut  what  are  termed  dosely  related  species  may  in  many  caMS  l^  lineal  desoend- 
SECOND  SERIES,  Vol.  XXVIQ,  No.  83.~SEPT^  1869. 

25 


Digitized  by  VjOOQ IC 


194  Prof.  Gray  on  the  Botany  ofJapa% 

duced,  but  the  fact  that  they  are  remarkable  goes  to  confirm  the 
proposition.  Indeed,  the  general  expectation  of  botanists  in  this 
regard  sufficiently  indicates  the  common,  implicit  opinion.  The 
discovery  of  a  new  Sarraoenia  or  a  new  Halesia  in  the  Atlantic 
United  States,  or  of  a  new  Eschscholtzia^  Platysiemon^  or  Calais 
west  of  the  Eocky  Mountains,  would  excite  no  surprise.  A  con- 
verse discovery,  or  the  detection  of  anjr  of  these  genera  in  a 
remote  region,  would  excite  great  surprise.  The  aiscovery  of 
nun^erous  closely  related  species  thus  divided  between  two  wiaelv 
separated  districts  might  not,  in  the  present  state  of  our  knowl- 
edge, suggest  former  continuity,  tnigration,  or  interchange ;  but 
that  of  identical  species  peculiar  to  the  two  inevitably  would. 

Why  should  it  ?  Evidently  because  the  natural  supposition 
is  that  individuals  of  the  same  kind  are  descendants  from  a  com- 
mon stock,  or  have  spread  from  a  common  centre ;  and  because 
the  progress  of  investiffation,  instead  of  eliminating  this  precon- 
ception frfl^pa  the  minds  of  botanists,  has  rather  confirmed  it 
Every  other  hypothesis  has  derived  its  principal  support  from 
difficulties  in  the  application  of  this.  A  review  of  what  has 
been  published  upon  the  subject  of  late  years  makes  it  clear  that 
the  doctrine  of  the  local  origin  of  vegetable  species  has  been  more 
and  more  accepted,  although,  during  the  same  period,  species 
have  been  shown  to  be  much  more  widely  dispersed  than  was 
formerly  supposed.  Facts  of  the  latter  kind,  ana  the  conclusions 
to  whicn  they  point,  have  been  most  largely  and  cogently  brought 
out  by  Dr.  Hooker,  and  are  among  the  very  important  general 
results  of  his  extensive  investigations.  And  the  best  evidence 
of  the  preponderance  of  the  theory  of  the  local  origin  of  species, 
notwithstanding  the  great  increase  of  facts  which  at  first  would 
seem  to  tell  the  other  way, — is  furnished  by  the  works  of  the 
present  De  Candolle  upon  geographical  botany.  This  careful 
and  conscientious  investigator  formerly  adopted  and  strenuously 
maintained  Schouw's  hypothesis  of  the  double  or  multiple  origin 
of  species.  But  in  his  great  work,  the  Oiographie  Botanique  Hai^ 
sonnie,  published  in  the  year  1865,  he  has  in  effect  discarded  it, 
and  this  not  from  any  theoretical  objections  to  that  view,  but  be- 
cause he  found  it  no  longer  needed  to  account  for  the  general 
facts  of  distribution.  This  appears  from  his  qualified,  though 
dubious,  adherence  to  the  hypothesis  of  a  double  origin,  as  a 
dernier  ressort^  in  the  few  and  extraordinary  cases  which  he  could 
hardly  explain  in  any  other  way.  His  decisive  instance,  indeed, 
is  the  occurrence  of  the  Eastern  American  Phryma  leptostachya 
in  the  Himalaya  Mountains. 

ants  from  a  pristine  stock,  just  as  domesticated  races  are ;  or,  in  other  word*,  that 
the  limits  of  occasional  variation  in  species  (if  by  them  we  mean  primordial  forms^ 
are  wider  than  is  geoerallj  snpDoeed,  and  that  deriyative  forma  when  i 
ma  J  be  as  oonstanUy  reprodocea  as  their  originals. 
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The  &ct8  presented  in  the  present  memoir  effectoally  dispose 
of  this  subsidiary  hypothesis,  by  showing  that  the  supposed 
single  exception  belotigs  to  a  not  uncommon  case.  Indeed,  so 
many  species  are  now  known  to  be  common  to  Eastern  and 
Northern  Asia  and  Eastern  North  America, — some  of  them  oc- 
curring also  in  Northwestern  America  and  some  not, — and  so 
many  genera  are  divided  between  these  two  regions,  that  the  an- 
tecedent improbability  of  such  occurrence  is  done  away,  and 
more  cases  of  the  kind  may  be  confidently  expected.  However 
others  may  regard  them,  it  is  clear  that  De  Candolle  would  now 
explain  the^e  cases  in  accordance  with  the  general  views  of  dis- 
tribution adopted  by  him,  under  which  they  naturally  fall, — so 
abandoning  tne  notion  of  a  separate  creation. 

I  know  not  whether  any  botanist  continues  to  maintain 
Schou  w's  hypothesis.  But  its  elements  have  been  developed  into 
a  different  and  more  comprehensive  doctrine,  that  of  Agassiz. 
which  should  now  be  contemplated.  It  may  be  denominatea 
the  autochthonal  hypothesis^ 

In  place  of  the  ordinary  conception,  that  each  species  origin- 
ated in  a  local  area,  whence  it  has  been  diffused,  according  to 
circumstances,  over  more  or  less  broad  tracts, — in  some  cases 
becoming  widely  discontinuous  in  area  through  climatic  or  other 
physical  changes  operating  during  a  long  period  of  time, — Pro- 
lessor  Agassiz  maintains,  substantially,  that  each  species  origin- 
ated where  it  now  occurs,  probably  in  as  great  a  number  of 
individuals  occupying  as  large  an  area,  and  generally  the  same 
area,  or  the  same  discontinuous  areas,  as  at  the  present  time. 

This  hypothesis  is  more  difficult  to  test,  because  more  ideal 
than  any  other.  It  might  suffice  for  the  present  pui^Tose  to  re- 
mark, tnat,  in  referring  the  actual  distribution,  no  less  than  the 
origin,  of  existing  species  to  the  Divine  will,  it  would  remove 
the  whole  question  out  of  the  field  of  inductive  science.  Eegard- 
ed  as  a  philosophical  question,  Maupertuis's  well  known  "  prin- 
ciple of  least  action"  mi^ht  be  legitimately  urged  against  it; 
namely,  "  that  it  is  inconsistent  with  our  idea  of  Divine  wisdom, 
that  the  Creator  should  use  more  power  than  was  necessary  to 
accomplish  a  given  end."  This  philosophical  principle  holds  so 
strictly  true  in  all  the  mechanical  adaptations  of  the  universe,  as 
Professor  Peirce  has  shown,  that  we  cannot  think  it  inapplicable 
to  the  organic  world  also,  and  especially  to  the  creation  ol  beinga 
endowed  with  such  enormous  multiplying  power,  and  such 
means  and  facilities  for  dissemination,  as  most  plants  and  ani- 
mals. "Why  then  should  we  suppose  the  Creator  to  do  that  su- 
pernaturally  which  would  be  naturally  effected  by  the  very 
instrumentalities  which  he  has  set  in  operation  ? 

Viewed,  however,  simply  in  its  scientific  applications  to  the 
question  under  consideration,  (the  distribution  of  plants  in  the 


Digitized  by  VjOOQIC 


196  Prof,  Gray  on  the  Botany  of  Japan, 

temperate  zone  of  the  northern  hemisphere,)  the  autochthona 
hypothesis  might  be  tested  by  inquiring  whether  the  p  rimiti  v 
or  earliest  range  of  our  species  could  possibly  have  remained 
unaffected  by  the  serious  and  prolonged  climatic  vicissitudes  to 
which  they  must  needs  have  oeen  subject ;  and  whether  these 
vicissitudes,  and  their  natural  consequences,  may  not  suffice  to 
explain  the  partial  intermingling  of  the  floras  of  North  America 
and  Northern  Asia,  upon  the  supposition  of  the  local  origin  of 
each  species.  Let  us  bring  to  the  inquiry ihe  considerations 
which  Mr.  Darwin  first  brought  to  bear  upon  such  questions,  and 
which  have  been  systematically  developed  and  applied  by  the 
late  Edward  Forbes,  by  Dr.  Hooker,  and  by  Alphonse  De 
Candolle. 

No  one  now  supposes  that  the  existing  species  of  plants  are  of 
recent  creation,  or  that  their  present  distribution  is  the  result  of 
a  few  thousand  years.  Various  lines  of  evidence  conspire  to 
show  that  the  time  which  has  elapsed  since  the  close  of  the  ter- 
tiary period  covers  an  immense  number  of  years ;  and  that  our 
existing  flora  may  in  part  date  from  the  tertiary  period  itself.  It 
is  now  generally  admitted  that  about  20  per  cent  of  the  Mollusca 
of  the  middle  tertiary  (miocene  epoch),  and  40  per  cent  of  the 
pliocene  species  on  the  Atlantic  coast  still  exist ;  and  it  is  alto- 
gether probable  that  as  large  a  portion  of  the  vegetation  may  be 
of  equal  antiquity.  From  the  nature  of  the  case,  the  direct  evi- 
dence as  respects  the  flora  could  not  be  expected  to  be  equally 
abundant.  Still,  although  the  fossil  plants  of  the  tertiary  and 
the  post-tertiary  pf  North  America  have  only  now  begun  to  be 
studied,  the  needful  evidence  is  not  wanting. 

On  our  northwestern  coast,  in  the  miocene  of  Vancouver's 
Island,  among  a  singular  mixture  of  species  referable  to  Saiix^ 
PopulicSy  QuerciLS,  Planeray  DiospyroSj  Salisburia,  Ficus^  Cinna- 
momum,  Personia,  or  other  ProieacecBj  and  a  Palm  (the  latter  gen- 
era decisively  indicating  a  tropical  or  subtropical  climate),  Mr. 
Lesquereux  has  identified  one  existing  species,  a  true  character- 
istic of  the  same  region  ten  or  fifteen  degrees  farther  south,  viz., 
the  Redwood  or  Sequoia  sempervirens.  In  beds  at  Somerville 
referred  to  the  lower  or  middle  pliocene  by  Mr.  Lesquereux,  this 
botanist  has  recently  identified  tne  leaves  of  Persea  CaroUnensis^ 
Prunus  Carolintaiia,  and  Qverctts  myrtifolia^  now  inhabiting  the 
warm  sea-coast  and  islands  of  the  Southern  States.* 

The  pliocene  quadrupeds  of  Nebraska  also  show  that  the  cli- 
mate east  of  the  Rocky  Mountains  at  this  epoch  was  much  warmer 
than  now.  About  the  Upper  Missouri  and  Platte  there  were 
then  several  species  of  Camel  (Procamelus)  and  allied  Ruminantia 
and  a  Rhinoceros,  besides  a  Mastodon,  an  Elephant,  some  Horses 

*  These  and  other  data,  obligingly  commuDicvted  by  Mr.  Lesquereux,  have  beea 
published  in  the  May  number  of  &e  American  Journal  of  Science  and  Arts. 
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and  their  aUies,  not  to  mention  a  corresponding  number  of  car- 
nivorous animals.  These  herbivora  probably  fed  in  a  good 
degree  upon  herbage  and  grasses  of  still  existing  species.  For 
herbs  and  grasses  are  generally  capable  of  enduring  much  greater 
climatic  changes,  and  are  therefore  likely  to  be  even  more  ancient 
than  trees.    These  animals  must  have  had  at  least  a  warm-tem- 

Eerate  climate  to  live  in :  so  that  in  lat.  40°-43*^  they  could  not 
ave  b^n  anywhere  near  the  northern  limit  of  the  temperate 
flora  of  those  days ;  indeed  the  temperate  flora,  which  now  in 
Western  Europe  touches  the  Arctic  Circle,  must  then  have 
reached  equally  high  latitude  in  Central,  or  Western  North 
America.  In  other  words,  the  temperate  floras  of  America  and 
Asia  must  then  have  been  conterminous  (with  small  oceanic 
separation),  and  therefore  have  commingled,  as  conterminous 
floras  of  similar  climate  everywhere  do. 

At  length,  as  the  post-tertiary  opened,  the  glacier  epoch  came 
slowly  on, — an  extraordinary  refrigeration  of  the  northern  hem- 
isphere, in  the  course  of  ages  carrying  glacial  ice  and  arctic  cli- 
mate down  nearly  to  the  latitude  of  the  Ohio,  llie  change  was 
evidently  so  gradual  that  it  did  not  destroy  the  temperate  flora, 
at  least  not  those  enumerated  above  as  existing  species.  These 
and  their  fellows,  or  such  as  survive,  must  have  been  pushed  on 
to  lower  latitudes  as  the  cold  advanced,  just  as  they  now  would 
be  if  the  temperature  were  to  be  again  lowered ;  and  between 
them  and  the  ice  there  was  doubtless  a  band  of  subarctic  and 
arctic  vegetation, — portions  of  which,  retreating  up  the  moun- 
tains as  tne  climate  ameliorated  and  the  ice  recedea,  still  scanti- 
ly survive  upon  our  highest  Alleghanies,  and  more  abundantly 
upon  the  colder  summits  of  the  mountains  of  New  York  and 
New  England ; — demonstrating  the  existence  of  the  present  arc- 
tic-alpine vegetation  during  the  glacial  era;  and  that  the  change 
of  climate  at  its  close  was  so  gradual  that  it  was  not  destructive 
to  vegetable  species. 

As  the  temperature  rose,  and  the  ice  gradually  retreated,  the 
surviving  temperate  flora  must  have  returned  northward  pari 
passu,  and — wnich  is  an  important  point — must  have  advanced 
much  fiirther  northward,  and  especially  northwestward,  than  it 
now  does;  so  far,  indeed,  that  the  temperate  floras  of  North 
America  and  of  Eastern  Asia,  after  having  been  for  long  ages 
most  widely  separated,  must  have  become  a  second  time  conter- 
minous. Whatever  doubts  majr  be  entertained  respecting  the 
existence  of  our  present  vegetation  generally  before  the  clacial 
era,  its  existence  immediately  after  that  period  will  hardly  be 
Questioned.  Here,  therefore,  may  be  adduced  the  direct  evi- 
aence  recently  brought  to  light  by  Mr.  Lesquereux,  who  has 
identified  our  live  oak  {Qiiercus  virens\  Pecan  {Carya  olivoffor' 
mw),  Chinquapin  {Castanea  pumila).  Planer-tree  (Planera  Ome- 


Digitized  by  VjOOQ IC 


l98  Prof.  Gray  on  the  6otany  ofJapaii^ 

lina\  Honey-Locust  {Oledtischia  triacanihos)^  Prinos  coriaceUS^  and 
Acorus  Calamus^ — besides  an  elm  and  a  Ceanothus  doubtfully 
referable  to  existing  species, — on  the  Mississippi,  near  Colum- 
bus, Kentucky,  in  beds  which  Mr.  Lesquereux  regards  as  ante- 
rior to  the  drift.  Professor  D.  D.  Owen  has  indicated  their 
position  "  as  about  120  feet  lower  than  the  ferrugineous  sand  in 
which  the  bones  of  the  Megahnyx  Jeffersonii  were  found/'  So 
that  they  belong  to  the  period  immediately  succeeding  the  drift, 
if  not  to  that  immediately  preceeding  it  All  the  vegetable 
remains  of  this  deposit,  which  have  been  obtained  in  a  deter- 
minable condition,  have  been  referred,  either  positively  or  prob- 
ably, to  existing  species  of  the  United  States  flora,  most  of  them 
now  inhabiting  the  region  a  few  degrees  farther  south. 

If,  then,  our  present  temperate  flora  existed  at  the  close  of  the 
glacial  epoch,  the  evidence  that  it  soon  attained  a  high  northern 
range  is  ready  to  our  hand.  For  then  followed  the  second  epoch 
of  the  post-tertiary,  called  ikiQ  fluvial  by  Dana,  when  the  region 
of  St  Lawrence  and  Lake  Champlain  was  submerged^  and  the 
sea  there  stood  five  hundred  feet  above  its  present  level ;  when 
the  higher  temperate  latitudes  of  North  America,  and  probably 
the  arctic  generally,  were  less  elevated  than  now,  and  the  rivers 
vastly  larger,  as  shown  by  the  immense  upper  alluvial  plains, 
from  fifty  to  three  hundred  feet  above  their  present  beds;  and 
when  the  diminished  breadth  and  lessened  height  of  northern 
land  must  have  given  a  much  milder  climate  than  the  present. 

Whatever  the  cause,  the  milder  climate  of  the  fluvial  epoch  is 
undoubted.  Its  character,  and  therefore  that  of  the  vegetation, 
is  decisively  shown,  as  geologists  have  remarked,  by  the  quad- 
rupeds. While  the  Megatherium^  Mylodon,  DicotyleSj  &c.  demon- 
strate a  warmer  climate  than  the  present  in  the  Southern  and 
Middle  United  States,  the  JElephas  primigeniuSj  ranging  from 
Canada  to  the  very  shores  of  the  Arctic  Ocean,  equally  proves  a 
temperate  climate  and  a  temperate  flora  in  these  northern  re- 
gions. This  is  still  more  apparent  in  the  species  of  the  other 
continent,  where,  in  Siberia,  not  only  the  JSlephas  primigenius^ 
but  also  a  Rhinoceros,  roamed  northward  to  the  arctic  sea-coast 
The  quadrupeds  that  inhabited  Europe  in  the  same  epoch  are 
well  known  to  indicate  a  warm-temperate  climate  as  far  north  as 
Britain,  in  the  middle,  if  not  the  later  post- tertiary .  North  America 
then  had  its  herds  of  Mastodons,  Elephants,  BuflFaloes  or  Bisons 
of  different  species^  Elks,  Horses,  Megahnyx^  the  Lion,  &c. ;  and, 
from  the  relations  between  this  fauna  and  that  of  Europe,  there 
is  little  doubt  that  the  climate  was  as  much  milder  than  the 
present  on  this  as  on  the  other  side  of  the  ocean.  All  the  facts 
known  to  us  in  the  tertiary  and  post-tertiary,  even  to  the  limiting 
line  of  the  drift,  conspire  to  show  that  the  difference  between  the 
two  continents  as  to  temperature  was  very  nearly  the  same  then 
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as  now,  and  that  the  isothermal  lines  of  the  northern  hemisphere 
curved  in  the  directious  they  now  do. 

A  climate  such  as  these  facts  demonstrate  for  the  fluvial  epoch 
would  a^in  commingle  the  temperate  floras  of  the  two  conti- 
nents at  Behring's  Straits,  and  earlier — propably  through  more 
land  than  now — by  way  of  the  Aleutian  and  Kurile  Islands.  I 
cannot  imagine  a  state  of  circumstances  under  which  the  Siberian 
Elephant  could  migrate,  and  temperate  plants  could  not 

The  fluvial  was  succeeded  by  the  "  terrace  epoch,"  as  Dana 
names  it,  "  a  time  of  transition  towards  the  present  condition, 
bringing  the  northern  part  of  the  continent  up  to  its  present 
level,  and  down  to  its  present  cool  temperature,"* — giving  the 
arctic  flora  its  present  range,  and  again  separating  the  temperate 
floras  of  the  New  and  of  the  Old  World  to  the  extent  they  are 
now  separated. 

Under  the  light  which  these  geological  considerations  throw 
upon  the  Question,  I  cannot  resist  the  conclusion,  that  the  extant 
vegetable  kingdom  has  a  long  and  eventful  history,  and  that  the 
explanation  of  apparent  anomalies  in  the  geological  distribution 
of  species  may  be  found  in  the  various  and  prolonged  climatic  or 
other  physical  vicissitudes  to  which  they  have  been  subject  in 
earlier  times; — that  the  occurrence  of  certain  species,  formerly 
supposed  to  be  peculiar  to  North  America,  in  a  remote  or  anti- 
podal region  aCFordsofitsdf  no  presumption  that  they  were  orig- 
inated there ; — and  that  the  interchange  of  plants  between  Eastern 
North  America  and  Eastern  Asia  is  explicable  upon  the  most 
natural  and  generally  received  hypothesis,  (or  at  least  offers  no 
greater  difficulty  than  does  the  Arctic  flora,  the  general  homo- 
geneousness  of  which  round  the  world  has  always  been  thought 
compatible  with  local  origin  of  the  species,)  ana  is  perhaps  not 
more  extensive  than  might  be  expected  under  the  circumstancea 
That  the  interchange  has  mainly  taken  place  in  high  northern 
latitudes,  and  that  the  isothermal  lines  have  in  earlier  times 
turned  northward  on  our  eastern,  and  southward  on  our  north- 
west coast,  as  they  now  do,  are  points  which  go  far  towards  ex- 
plaining why  Eastern  North  America,  rather  than  Oregon  and 
California,  has  been  mainly  concerned  in  it,  and  why  the  tem- 
perate interchange,  even  with  Europe,  has  principally  taken 
place  through  Asia. 

Brasenta  pdtaia. — To  the  remarks  upon  the  known  range  of 
of  this  species,  I  have  now  to  add  the  interesting  fact,  that  it  exists 
upon  the  northwestern  coast  of  America,  having  been  gathered 
by  Dr.  Pickering,  in  Wilkes's  South  Sea  Exploring  Expedition, 
in  a  stream  which  falls  into  Gray's  Harbor,  lat.  47**.     It  must  be 

*  For  the  collocation  and  commuDication  of  the  geological  data  here  presented,  I 
mm  indebted  to  the  kindness  of  mj  friend,  ProfesBor  Dauu 
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local  on  the  western  side  of  the  continent,  or  it  would  have  been 
met  with  before.  When  this  remarkable  plant  was  known  to 
occur  only  in  Eastern  North  America  and  Eastern  Australia^ 
it  made  the  strongest  case  in  favor  of  double  creation  that  perhaps 
has  ever  been  adduced.  But  since  it  has  been  found  to  occur 
throughout  the  Eastern  Himalayas  and  in  Japan,  and  has  now 
been  detected  in  Ncxrthwestern  America  also,  the  case  seems  to 
crown  the  conclusions  to  which  this  memoir  arrives. 


Art.  XXI. — Supplement  to  an  Enumeration  of  North  American 
Lichens,  continued;  by  Edward  Tuckerman,  A.M.,  Professor 
of  Botany  in  Amherst  College. 

The  species  follow  each  other,  as  before,  in  the  order  of  the 
arrangement  proposed  by  Dr.  Nylander,  who  has  studied  these 
plants  in  the  light  afforded  by  a  knowledge  which  includes  not 
only  the  external,  but  all  the  microscopical  details.  Some  spe- 
cies, not  North  American  as  yet  known,  but  of  more  or  less  m- 
terest  in  connection  with  our  flora,  are  added  in  brackets. 

CoLLEMA  Apalachense,  Tuck.  in  litt,  thallo  stellate  multifido 
imbricato  crassiusculo  fusco-viridi,  laciniis  piano-con vexis  apice 
fiubteretibus  obtusis  rugulosis,  subtus  pallidis ;  apotheciis  innato- 
sessilibus  planis  rufescentibus  margine  integerrimo.  Sporae  ellip- 
soideae  8-septat«B  diam.  vix  duplo  longiores.  Lime-rocks,  Han- 
cock county,  Alabama,  Ho7i.  T.  M.  Peters. 

CoLLEMA  Texanum,  sp.  nova,  thallo  orbiculari  substellato 
imbricato  crasso  luteo-virescente,  laciniis  radiantibus  elongatis 
subplanis  profunde  pinnato-laceris  papulosis ;  apotheciis  sparsis 

{)laniusculis  rufis  margine  tumido  integro.  Sporae  minimae  fusi- 
brmes  uniseptatae. — Trees,  Texas,  Mr.  Charles  Wright.  Resem- 
bles the  more  perfect  forms  of  C.  pulposum.  Spores  exceed- 
ingly small.  I  am  indebted,  for  their  detection  and  delineation, 
to  my  finend,  the  Rev.  J.  L.  Russell. 

Leptogium  crenatellum,  sp.  nova,  thallo  imbricato  tenerri- 
mo  glauco-cinerascente,  laciniis  rotundatis  crenatis  denticulatis ; 
apotheciis  minusculis  creberrimis  sessilibus  convexis  pallido-fus- 
cescentibus  margine  tenui  pallescente  subintegro  evanescente. 
Sporae  ellipsoideae  5-septata6. — On  trees  in  swamps,  Brattlebo- 
rough,  Vermont,  Mr.  U.  C.  Frost 

Leptogium  juniperinum.  Tuck,  in  litt.,  thallo  pusiUo  subor- 
biculari  imbricato  tenui  plumbeo  e  lobis  rotundatis  adscendenti- 
bus  crenatis  subtus  ad  margines  albo-fibrillosis ;  apotheciis  sesili- 
bus  plano-convexis  margine  tenui  demum  evanido  discum  rufo- 
fuscimi  cingente.  Sporas  ellipsoideae  apicibus  acutae  S-septatae. 
—On  the  earth  in  cedar  woods,  Texas.    Mr.  Wright 
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Oalicitjm  Cfrtisii,  sp.  nova,  thallo  byssaceo  nigro  (vel  obso- 
leto)  apotheciis  minutis  turbinatis  disco  subnitido  nigro  stipiti- 
bus  brevibus  ex  albido  rufescentibus  demum  nigris.  Sporae  ma- 
jusculaa  ellipsoide®  vel  elongato-ellipsoideas  (dactylinse,  Koerb.) 
fuscescentes  siraplices. — On  the  living  bark  of  Ehus  typhina,  in 
Berkshire,  Massachusetts ;  and  of  I&binia  Pseudacacia,  at  the 
Hot  Springs,  Virginia,  JRev.  Dr.  Curtis.  The  stipes  like  those  of 
Calicium  or  Coniocybe  nigricans,  Fr.  (not  of  Tuckerm.  Synops. 
Lich.  N.  E.  which  is  C.  subtile,  on  Bark)  but  the  apothecia  quite 
diflferent,  and  the  spores  very  much  larger  than  in  that  species ; 
as  in  C.  eusporum,  Nyl.,  to  which,  and  C.  byssaceum,  Fr.,  the 
lichen  is  probably  nearest 

B-fiOMYCES  ABSOLUTUS,  sp.  nova,  thallo  crustaceo  eflfuso  te- 
nuissimo  submembranaceo  laeteviridi ;  apotheciis  stipitatis  incar- 
natis  planis  disco  demum  convexiusculo  marginem  tenuem  ex- 
cludente.  Sporae  ellipsoideae  simplices  hyalinae.  Biatora  icma- 
dophila,  var.  stipitata,  Tuckerm.  in  litt.  ad  eel.  Montague. — On 
the  earth,  Alabama,  Mr.  Peters.  [Mountains  of  Cuba,  Mr.  Wright 
Venezuela,  Mr.  FendUr!]  Kepresenting  possibly,  in  tropical 
America,  both  B.  ericetorum  (B.  roseus,  Auctt.)  and  B.  aerugino- 
8US  (Biat.  icmadophila,  Auctt.)  but  nearest  to  the  last,  which  it 
seems  to  connect,  naturally,  with  the  first. 

[Cladonia  daotylota,  sp.  nova,  thalli  squamulis  amplis 
erectis  subtus  albo-pulverulentis  podetia  gracilescentia  cylindrica 
membranaceo-corticata  laevigata  viridi-paUescentia  e  margine  pro- 
ferentibus,  scyphis  angustatis  margine  subincurvis  denticulatis 
demum  oblique  prolifero-palmatis ;  apotheciis  carneo-fuscescen- 
tibus. 

Var.  I?,  symphycarpioy  podetiis  elongatis  scyphis  subintegris 
(vel  obsoletis)  apotheciis  conglomeratis. 

Var.  Yf  soredicUa^  podetiis  hinc  inde,  scyphisque,  vel  his  oblite- 
ratis  apicibus  clavatis  comutisve  sorediis  pulvinatis  albis  adsper- 
sis. — On  the  earth  in  the  mountains  of  Cuba,  Mr.  Wright.  Ven- 
ezuela, Mr.  Fendler.  Differs  from  C.  fimbriata  as  C.  digitata 
differs  fix)m  C.  deformis.  The  primary  form  is  hardly  distin- 
guishable from  C.  digitata,  except  in  being  whiter,  and  in  the 
color  of  the  apothecia.  The  white,  cushion-like,  powdery  sore- 
dia,  which,  in  what  seems  to  be  the  commonest  state,  taxe  the 
place  of  the  apothecia,  and  are  scattered  over  the  smooth  podetia 
(in  the  latter  case  appearing  clearly  to  be  deliquescent  squamules) 
make  perhaps  the  most  striking,  however  an  abnormal  feature 
of  this  elegant  Cladonia.] 

Stereocaulon  nanodes,  sp.  nova,  podetiis  pumilis  erectis 
caespitoso-conglomeratis  subnuais  validis  tereti-compressis  a  basi 
vage  apicemque  versus  fastigiato-ramosis  albidis,  phyllocladiis 
ad  apices  confertis  e  rotundato-subsquamaceia  glaucis  demum 
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pulverulentis ;  apotheciis  tenninalibus  dilatatis  demum  conYCxia. 
Sporas  generis.  S.  nanum,  Tuck.  Synops.  N.  E.  p.  46,  pr.  p. — 
Bocks  near  water,  (Crystal  Falls ;  Saco  Falls ;  Upper  Gorge  of 
the  Ammonoosuck)  in  the  White  Mountains.  S.  nanum  of  Eu- 
ropean authors  (Fr.  Lich.  Suec  n.  59 ;  Schaer.  Lich.  Helv.  n. 
588 ;  Moug.  and  Nestl.  Crypt.  Vog.  n.  647)  appears  to  be  an 
atypical  condition,  and  has  not  yet  occurred  with  us,  but  I  have 
hitherto  taken  the  present  as  representing  the  perfect  state  of  the 
species.  The  full  development  of  our  lichen  seems  however  to 
indicate  a  different  affinity,  and  to  separate  it  from  the  section 
(Chondrocaulon,  Th.  Fr.)  which  indudes  S.  nanum.  It  is  per- 
haps rather  nearer  to  S.  denudatum. 

Sterocaulon  chlorellum,  sp.  nova,  podetiis  pumilis  erectis 
glabris  nitidis  subcompressis  lacunosis  stramineis  fastigiato-ramo- 
sis,  pbyllocladiis  ad  apices  confertis  minutis  rotundatis  mox  de- 

liquescentibus  pulverulentis ;  apotheciis — ^Bocks,  Islands 

of  Behring's  Straits,  Mr.  Wright.  At  once  distinguishable  by 
its  minuteness,  smoothness,  and  pale-yellow  or  straw  color.  The 
granules  (phyllocladia,  Th.  Fr.)  are  exceedingly  small.  The 
apothecia  are  as  yet  unknown. 

Stereocaulon  ?  Wrightii,  sp.  nova,  thallo  csespitoso  carti- 
lagineo  subfoliaceo  glaucescente,  ramis  laciniseformibus  adscen- 
tibus  extrorsum  latioribus  inciso-ramosis  crenatis  margine  in- 
flexis  crispatis  supra  viridescentibus  subtus  nervosis  tenuiter  to- 
mentosis;  cephalodiis  majusculis  pulvinatis  viridi-nigresoentibus 
plicato-rugosis  demum  floccosis ;  apotheciis  ....  — Bocks,  Isl- 
ands of  Behring's  Straits,  Mr.  Wright.  With  the  habit  of  erect 
states  of  Sq^uamaria  chrysoleuca,  but  the  cephalodia  of  Stereo- 
caulon. It  IS  perhaps  not  impossible  that  these  little  understood 
developments  should  occur  outside  of  the  present  genus,  or  that 
this  lichen  should  be  sui  generis.  The  crisped  margins  take 
often  the  shape  of  Parmeliaceous  apothecia,  tnus  increasing  the 
general  resemblance  of  the  plant  to  a  Squamaria.  But  it  has 
also  evident  points  of  similarity  to  Stereocaulon  ?  pulvinatum, 
Ach.,  an  obscure  Cape  of  Good  Hope  lichen,  for  specimens  of 
which  I  am  indebted  to  Dr.  Sonder  of  Hamburg.  The  apothe- 
cia of  this  last  also  are  unknown. 

I^Alectoria  Japonica,  sp.  nova,  thallo  subcaespitoso  tereti 
rigido  sorediis  albis  exasperato  stramineo,  ramis  stenlibus  ramo- 
aissimis  implexis  attenuatis  subfilamentosis,  fertilibus  simplicius- 
culis  incrassatis,  apicibus  nigrican tibus;  apotheciis  subterminali- 
bus  superficiali-sessilibus  appendiculatis  disco  concavo  demum 
expanso  piano  nitido  castaneo.  Sporae  majusculas  ellipsoide» 
limbatae  viridi-fiiscescentes  demum  subhyalinse. — On  dead  pine 
trees,  Ayan,  J^an,  Mr.  Wright  Nearest  to  A.  ochroleuca,  but 
differing  very  much  in  habit,  and  in  fructification.  The  spores 
are  not  very  unlike  those  of  Pertusaria  pertusa.] 
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[Kamalina  dasypoga,  sp.  nova,  thallo  filamentoso  rigidius- 
culo  fragili  tereti  l»vigato  viridi-fuscescente  (pallescente)  ramis 
elongatis  dichotorae  ramosis  ultimia  acuminatis  nodulosis ;  apo- 
theciis  concavis  demum  planis  repandis  margine  tenui  incurvo 
Bubcrenulato  disparente.  Sporae  ellipsoideeB  uniseptateB  curvulse 
hyalinad  diam.  duplo  longiores. — On  trees  and  rocka  in  the 
mountains  of  Cuba,  Mr.  Wright  Allied  to  R.  usneoides  (Ach.) 
Nvl.,  which  has  also  been  found  in  Cuba,  by  the  same  unwearied 
collector,  but  differs  in  its  regularly  terete  thallus,  larger  apothe- 
cia,  &c.  It  is  still  more  like  a  pendulous  Usnea,  or  perhaps 
Alectoria ;  but  possesses  the  spores  of  the  present  genusj 

Cetraria  Californica,  sp.  nova,  thallo  caespitoso  cartilagineo 
anguloso  lacunoso-subcanaliculato  opaco  e  viridi  fuscescente,  ra- 
miS  irregulariter  subdichotome  ramosis  patentibus,  fertilibus  su- 

Seme  incrassatis ;  apotheciis  terminalibus  appendiculatis  margine 
entato-fimbriatis  demum  convexis  nigris. — On  the  bark  of  ti'ees, 
Monterey,  California,  Memies.  Fronds  in  small,  roundish  masses, 
many  branches  diverging  from  a  single  base,  with  the  aspect 
rather  of  a  small,  slender  state  of  Ramalina  calicaris,  ^,  than  of 
the  erect  Cetrarisa,  to  which,  and  in  particular  C.  tristis  and  C. 
aculeata,  it  is  indeed,  if  I  mistake  not,  nearest*  allied.  The  sta- 
tion, upon  trees,  and  on  the  coast  of  California,  is  a  verv  un- 
likely one  for  C.  aculeata,  from  which  the  present  also  aiffers 
remarkably  in  habit  of  growth,  and  in  color.  Though  more 
than  seventy  years  have  passed  since  the  venerable  botanist  who 
gave  me  these  specimens  collected  them,  they  appear  to  be  un- 
described. 

Sticta  Ravenelii,  sp.  nova,  thallo  pusillo  suborbiculari  mem- 
branaceo  appresso  scrobiculato  viridi-glaucescente  (fuscescente) 
laciniis  elongatis  sinuato-lobatis  crenatis  (glomerulis  fruticulosis 
viridibus  nunc  aspersis)  subtus  fuscescentibus  tomentosis ;  apo- 
theciis sparsis  margine  inflexo  persistente  crenulato-sublobato. 
SporsB  elongato-fusiformes  1-3-septatae  virescentes  diam.  12-20- 
plo  longiores. — Trees,  in  the  low  country  of  South  Carolina,  Mr. 
JSavenel;  Alabama,  on  trees,  Mr,  Peters;  and  also  on  rocks  (the 
specimen  dark  brown),  Mr,  Beaumont ;  Mississippi,  Dr.  Veitch; 
Louisiana,  Dr.  Hale ;  (Cuba,  Mr.  Wright,) — A  smaller  plant  than 
either  of  the  two  species  of  this  group,  of  the  northern  hemi- 
sphere, with  much  the  lobation  of  S.  glomerulifera,  but  the  tex- 
ture of  S.  herbacea,  and  distinguished,  so  far  as  my  specimens 
go,  from  both,  by  its  strongl v  pitted  upper  surface,  and  its  cren- 
xdate-lobate  apothecia,  which  rather  approach  those  of  some  of 
the  tropical  members  of  the  group,  as  S.  pallida,  Hook.    The 

Sflomerules  appear  only  on  a  Cuban  specimen.  They  are  quite 
ike  those  of  S.  glomerulifera^  but  the  largest  do  not  exceed  a 
line  in  diameter.  The  spores  are  more  elongated  than  those  of 
the  species  just  mentioned,  and  appear  to  be  aifferently  septate. 
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[SnoTA  WRiGHTn,  sp.  nova,  thallo  subcoriaoeo  adpresso  1«- 
yigato  yiridi-glaucescente,  laciniis  rotandatis  sinoato-incisis  cre- 
natis  subtus  fuscis  ambitu  pallescentibus  tomentosis,  cyphellis 

f)lancKX>ncayis  albis ;  a{X)theciis  sparsis  elevatis  extus  mammil- 
atis  e  ooncavo  margine  inflexo  demum  plania  margiDe  irregulari 
Bubevanescente.  SporsB  late  fusiformes  uniseptatse  limbat»  vi- 
rescentes  diam.  c.  5-plo  longiores. — On  beech  trunks,  mountaiii 
sides,  Hakodadi,  Japan,  Mr,  WrighL  With  the  apothecia,  and 
the  general  aspect  of  S.  ^lomerulifera,  but  differing  in  a  rather 
more  loose  habit  of  lobation,  it  which  it  approaches  nearer  to 
the  broader  forms  of  S.  damsecomis ;  in  its  spores ;  and  most  re- 
markably, in  possessing  in  abundance,  regular  cyphellae ;  which 
resemble  those  of  S.  fuliginosa,  though  also  occurring  urceolate, 
as  in  S.  damaecomis.  The  genus  Bicasolia,  De  Not,  was  origin- 
ally constituted,  to  include  tne  natural  group  of  species  to  which 
the  present  belongs,  on  a  mistaken  comparison  of  the  apothecia 
of  these  species,  with  certain  abnormal  apothecia  common  in 
other  species  of  Sticta,  which  are  now  regarded,  since  the  publi- 
cation of  Mr.  Tulasne's  important  researches,  as  morbid  condi- 
tions, infested  by  a  parasitic  cryptogam.  (Tulasne,  M^m.  sur  lea 
Lichens,  p.  123,  note.)  The  species  included  in  the  group,  agree- 
ing as  they  do  in  many  obvious  features,  were  also  once  sup- 
posed to  be  destitute  of  cyphellae,  and  the  greater  part,  and  in 
particular,  the  tropical  ones,  probably  are  so;  but  Fries  and 
belise  testify  to  the  occurrence  of  this  development,  however 
rarely,  in  both  the  old  species  of  the  northern  hemisphere,  while 
in  the  Japanese  lichen,  above-described,  it  is  normal  This  spe- 
cies may  not  improbably  be  found  to  occur  also  in  North 
America.] 

[Physcia?  Wrightii,  sp.  nova,  thallo  orbiculari  imbricate 
tenui  molliusculo  polito  pallide  viridi  (^lauccscente)  subtus  albo 
venis  minusculis  prominulis  villosis  reticulato,  hypothallo  nunc 
crassiusculo  byssaceo-lanuginoso  cinerascente,  laciniis  planis  ir- 
regulariter  multifido-lacinulatis,  ambitu  latioribus  palmatis,  centro 
plus  minus  excrescentiis  isidiomorphis  cylindricis  obsitis ;  apo- 
theciis  subcentralibus  sessilibus  disco  piano  luteolo  margmo 
crasso  incurvo  crenulato  cincto  demum  flexuosis.  Sporse  .... 
— On  trunks  of  trees  in  dense  woods,  in  the  mountains  of  Cuba, 
Mr,  WrighL  With  the  habit  of  Physcia,  but  also  a  good  deal 
resembling  Parmelia  ambigua.  The  species  appears  to  be  xm- 
described.] 

Lecanora  Ascociscana,  Tuck.  herb.  Psoroma,  Tuckerm. 
suppL  &c.  in  Amer.  Journ.  Sci.,  xxv,  p.  424.  There  is  some- 
thing in  this  curious  lichen  which  suggests  a  near  affinity  to 
Psoroma,  as  the  genus  is  constituted  by  Dr.  Nylander,  but  the 
f uscescent,  often  a  little  curved  and  kioney-shaped,  one-septate 
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spores  indicate  its  true  place  in  Lecanora,  where  it  long  stood  in 
my  herbarium.  The  spores  resemble  those  (I  owe  the  suggestion 
to  Dr.  Nylander)  of  L.  sophodes,  but  the  lichen  is  very  distinct 

[Lecakora  campalea,  sp.  nova,  thallo  crustaceo  tartareo 
verrucoso-subplicato  .leevigato  viridi-glaucescente  (pallescente) 
hypothallo  nigro  insigni  Timitatoj  apotheciis  appressis  demum 
flexuoso-irregularibus  disco  tumente  e  rufo  fusco-nigrescente  mar- 
gine  thallode  integro  pallente.  Spor»  snboctonsB  elongato-fusi- 
K)rmes  5-pluriseptat8B  diam.  10-15  plo  longiores  hyalinae. — Trees, 
Island  of  Cuba,  Mr,  Wright.  The  affinity  of  this  elegant  lichen 
to  L.  ventosa  is  indicated,  no  less  by  the  spores  than  oy  the  ex- 
ternal characters.] 

[BiATORA  RHODOPis,  sp.  nova,  thallo  crustaceo  eflfuso  tenui 
cartilagineo-membranaceo  Isevigato  rimuloso  limitato  glauco-cin- 
erascente,  intus  miniato ;  apotheciis  sessilibus  hinc  inde  ag^rega- 
tis  demum  diflformibus  margine  tumidulo  integerrimo  leevi  mox 
flexuoso  saturate  roseo  discum  subplanum  nudum  rufo-nigrescen- 
tem  hypothecio  crassiusculo  nigro  impositum  cingente.  Sporad 
suboctonse  ellipsoidese  simplices  diam.  duplo  longiores  hyaiinsB. 
— On  bushes  m  the  Island  of  Cuba,  Mr.  Wrignt.  Diflfers  re- 
markably from  described  species,  but  has  somewhat  of  the  gen- 
eral aspect  of  L.  domingensis. 

BiATORA  viRELLA,  sp.  nova,  thallo  crustaceo  eflfuso  incrustante 
subtartareo  rugosogranulato  glauco-sulphureo,  humecto  viridi ; 
apotheciis  sessilibus  margine  tenui  pallidiori  integerrimo  mox 
flexuoso  evanido  discum  planoconvexum  rufo-fuscescentem  cin- 
gente. SporsB  minusculsB  ellipjsoideeB  subfiisiformes  diam.  triplo 
longiores  nyalinae. — On  rocks  in  dense  woods,  in  the  mountains 
of  Cuba,  Mr.  Wright    With  the  habit  of  L.  glebulosa, 

BiATORA  PYRRHOMELJSNA,  sp.  nova,  thallo  e  granulis  minutis 
rotundatis  mox  subsquamaceis  imbricatis  glaucescentibus  intus 
miniatis  hypothallum  crassum  rufo-nigricantem  ad  ambitum 
prominentem  interrupte  obtegentibus ;  apotheciis  ex  hypothallo 

'oriundis  subplanis  margine  tenuissimo  erecto  .flexuoso  rufo-ni- 
grescente  discum  nigrum  nitidum  hypothecio  rufo  impositum 
cingente,  dein  conglomeratis  convexis  marginem  excludentibus. 
Sporae  minutae  ellipsoidese  simplices  hyalinae. — On  trunks  of 

;  trees  near  the  ground,  in  the  mountains  of  Cuba,  Jfn  Wright. 
.  Near  to  B.  parvifolia,  but  diflfering  as  described. 

BiATORA  PHJEASPis^  St),  nova,  thallo  crustaceo  eflfuso  e  granulis 
subsquamaceis  mox  corallinis  pallide  ochroleucis ;  apotheciis  ap- 
pressis rufo-fuscis  flexuosis  disco  demum  convexo  marginem  oo- 
tusum  pallidiorem  excludente.  Sporae  fusiformi-cylindricaB  1-4- 
septatse  diam.  8-4-plo  longiores  hyalinae. — Trees,  Cuba,  Mr. 
Wright.    Also  resembling  B.  parvitolia  in  general  appearance, 
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but  the  spores  connect  the  lichen  rather  with  B.  vemalis.    It 
'does  not  appear  to  be  described.] 

Gyrostomum  CuRTisn,  Tuckerm.  suppL  in  Amer.  Joum.  Sci., 
XXV,  p.  430,  a  determination  made  upon  high  authority,  is  re- 
ferred by  my  friend  Mr.  Russell  to  Lecidea ;  and  the  spores,  as 
his  sketch  fully  shows,  indicate  that  the  lichen  is  probaolj  only 
a  small  form  of  L.  disciformis  (L.  parasema,  Fr.  a)  in  which  the 
apothecia  are  a  little  urceolate.  Q.  urceolatum  is  also  referred 
to  Lecidea  by  Dr.  Nylander  (Enum.  Gen.,  p.  127)  but  seems  to 
me  to  be  remarkably  distinguished  by  the  structure  of  the  apo- 
thecium,  and  the  vermicular  spores. 


Art.  XXII. — On  the  Phenomena  of  Oemmation. — Lecture  be/ore 
the  meeting  of  the  Royal  Institution  of  Oreat  Britain^  by  Thomas 
H.  Huxley,  F.RS.* 

The  speaker  commenced  by  stating  that  a  learned  French 
naturalist,  M.  Duvau,  proposed  many  years  ago,  to  term  the 
middle  of  the  eighteenth  century,  "VEpoque  des  Pucerons:" 
and  that  the  importance  of  the  phenomena  which  first  brought 
to  light  by  the  study  of  these  remarkable  insects  renders  the 

1)hrafle  "Epoch  of  Plant-lice,"  as  applied  to  this  period,  fer 
ess  whimsically  inappropriate  than  it  might  at  first  sight  seem 
to  be. 

After  a  brief  sketch  of  the  mode  of  life  of  these  Plant-lice,  or 
Aphides^  as  they  are  technically  termed ;  of  the  structure  of  their 
singular  piercing  and  sucking  mouths ;  and  of  their  relations  to 
what  are  called  "  Blights ;"  the  circumstances  which  have  more 
particularly  drawn  the  attention  of  naturalists  to  these  insects 
were  fully  detailed. 

It  was  between  the  years  1740  and  1750,  in  fact,  that  Bon- 
net, acting  upon  the  suggestions  of  the  illustrious  Reaumur, 
isolated  an  Aphis  immediately  after  its  birth,  and  proved  to  dem- 
onstration, that  not  only  was  it  capable  of  spontaneously  bring- 
ing forth  numerous  living  young,  but  that  these  and  their 
descendants,  to  the  ninth  generation,  preserved  a  similar  faculty. 

Observations  so  remarkable  were  not  likely  to  pass  unheedea; 
but  notwithstauding  the  careful  sifting  which  they  have  received, 
Bonnet's  results  have  never  been  questioned.  On  the  contrary, 
not  only  have  Lyonet,  Degeer,  Kyber,  Duvau,  and  others,  borne 
ample  testimony  to  their  accuracy,  but  it  has  been  shown  that, 
under  favorable  conditions  of  temperature  and  food,  there  is 
practicallv  no  limit  to  this  power  of  a  sexual  multiplication,  or 
as  it  has  been  conveniently  termed,  "  Agamogenesis." 

*  From  the  Proceedings  of  the  Royal  Institution  of  Qrefti  Britain,  May,  1858, 
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Thus  Kyber  bred  the  viviparous  Aphis  Dianihi  and  Aphie 
RoscB  for  three  years  in  interrupted  succession ;  and  the  males 
and  true  oviparous  females  of  the  A.  dianihi  have  never  yet  been 
met  with.  The  current  notion  that  there  is  a  fixed  number  of 
broods,  "  nine  or  eleven,"  is  based  on  a  mistake. 

As,  Ainder  moderately  favorable  conditions,  an  Aphis  comes  to 
maturity  in  about  a  fortnight ;  and  as  each  Aphis  is  known  to  be 
capable  of  producing  a  hundred  young,  the  number  of  the  prog- 
eny which  may  eventuallv  result  from  a  single  Aphis  during  the 
six  or  seven  warm  months  of  the  year  is  easilv  calculated.  M. 
Tougard's  estimate  adopted,  (and  acknowledged)  by  Morren,  and 
copied  from  him  by  others,  gives  the  number  of  the  tenth  brood 
as  one  quintillion.  Supposing  the  weight  of  each  Aphis  to  be  no 
more  than  rvVvth  of  a  grain,  the  mass  of  living  matter  in  this 
brood  would  exceed  that  in  the  most  thickly  populated  countries 
in  the  world. 

The  agamogenetic  broods  are  either  winged  or  winrfess.  The 
winged  forms  at  times  rise  into  the  air,  and  are  carried  away  by 
the  wind  in  clouds ;  and  these  migrating  hordes  have  been  sup- 
posed to  be  males  and  females,  swarming  like  the  ants  and  bees  t 
During  the  summer  months  it  is  unusual  to  meet  other  than 
viviparous  Aphides^  whether  winged  or  wingless ;  but  ordinarily, 
on  the  approach  of  cold  weather,  or  even  during  warm  weather, 
if  the  supplies  of  food  fall  short,  the  viviparous  Aphides  produce 
forms  wmch  are  no  longer  viviparous,  but  are  males  and 
oviparous  females.  The  lormer  are  sometimes  winged,  some- 
times wingless.  The  latter,  with  a  single  doubtful  exception, 
are  always  wingless. 

The  oviparous  females  lay  their  eggs,  and  then,  like  the 
males,  die.  It  comhionly  happens  also  that  the  viviparous 
Aphides  die,  and  then  the  eggs  are  left  as  the  sole  representatives 
of  the  species;  but  in  mild  winters  many  of  the  viviparous 
Aphides  merely  fall  into  a  state  of  stupor  and  hybernate,  to 
re-awake  with  the  returning  warmth  of  spring.  At  the  same 
time  the  eggs  are  hatched  and  give  rise  to  viviparous  Aphides, 
which  run  through  the  same  course  as  before.  The  species 
Aphis^  therefore,  is  fully  manifested  not  in  any  one  being  or 
animated  form,  but  by  a  cycle  of  such,  consisting  of, — 1st.  the 
egg;  2nd,  An  indefinite  succession  of  viviparous  Aphides;  8rd, 
Males  and  females  eventually  prodeced  by  these,  ana  giving  rise 
to  the  egg  again. 

If,  armed  with  the  microscope  and  scalpel,  we  examine  into 
the  minute  nature  of  these  processes  (without  which  inquiry  all 
speculation  upon  their  nature  is  in  vain),  we  find  that  the  vivip- 
arous Aphis  contains  an  organ  similar  to  the  ovarium  of  the 
oviparous  female,  in  some  respects,  but  difiering  from  it,  as  Von 
Siebold  was  the  first  to  show,  in  the  absence  of  *what  are  termed 
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the  coUeterial  glands  and  the  spermatheca — organs  of  essential 
importaace  to  the  oviparous  form. 

In  the  terminal  chambers  of  this  "  Pseud-ovarium,"  ovum- 
like  bodies,  thence  called  "pseud-ova,''  are  found.  These  bod- 
ies pass  one  by  one  into  the  pseudovarian  tubes,  and  there  grad- 
ually become  developed  into  •young,  living  Aphides.  As  Morren 
has  well  said,  therefore,  the  young  Aphides  are  produced  by 
**  the  individualization  of  a  previously  organized  tissue." 

The  only  organic  operation  with  which  this  mode  of  develop- 
ment can  DC  compared,  is  the  process  of  budding  or  gemmation 
as  it  takes  place  in  the  vegetable  kingdom,  in  the  lower  forms  of 
animal  life,  and  in  the  process  of  formation  of  the  limbs  and 
other  organs  of  the  higher  animals.  And  the  parallel  is  com- 
plete if  such  a  plant  as  the  bulbiferous  lily  or  the  Mardianiia^  or 
such  an  animal  as  the  Hydra^  is  made  the  term  of  comparison. 

Thus  agamogenesis  in  Aphis,  is  a  kind  of  internal  budding  or 
gemmation.  If  we  inquire  how  this  process  diflFers  from  multi- 
plication by  true  ova  or  "  Gamogenesis,"  we  find  that  the  young 
ovum  in  the  ovarium  is  also,  to  all  intents  and  purposes,  a  bud, 
indistinguishable  from  the  germ  in  the  pseuaovarium  of  the 
agamogenetic  Aphis.  Histologically  there  is  no  diflference  be- 
tween the  two ;  but  there  is  an  immense  qualitative  or  phys- 
iological diflference,  which  cannot  be  detected  by  the  eye,  out 
becomes  at  once  obvious  in  the  behavior  of  the  two  germs  after 
a  certain  period  of  their  growth.  Dating  from  this  period,  the 
pseudovum  spontaneously  passes  into  the  form  of  an  embryo, 
becoming  larger  and  larger  as  it  does  so ;  but  the  ovum  simply 
enlarges,  accumulates  nutritive  matter,  acquires  its  outer  invest- 
ments, and  then  falls  into  a  state  of  apparent  rest,  from  which  it 
will  never  emerge,  unless  the  influence  of  the  spermatozoon 
have  been  brought  to  bear  upon  it 

That  the  vast  physiological  diflference  between  the  ovum  and 
the  pseudovum  snould  reveal  itself  in  the  young  state  by  no 
external  sign,  is  no  more  wonderful  than  that  primarily  the 
tissue  of  the  brain  should  be  undistinguishable  from  that  of  the 
heart 

The  phenomena  which  have  been  described,  were  long  sup- 
posed to  be  isolated,  but  numerous  cases  of  a  like  kind,  some 
even  more  remarkable,  are  now  known. 

Among  the  latter,  the  speaker  cited  the  wonderful  circum- 
stances attending  the  production  of  the  drones  among  bees,  as 
described  by  Von  Siebold ;  and  he  drew  attention  to  the  plant 
upon  the  table,  Ocdobogyne  ilicifoUa,  a  female  euphorbiaceous 
shrub,  the  male  flowers  of  which  have  never  yet  been  seen,  and 
which  nevertheless,  for  the  last  twenty  vears,  has  produced  ita 
annual  crop  of  fertile  seeds  in  Kew  Gardens. 

Not  only  can  we  find  numerous  cases  of  agamogenesis  similar 
to  that  exhibited  by  Aphis  in  the  animal  and  yegetable  worlds, 
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but  if  we  look  closely  into  the  matter,  agamogenesis  is  found  to 

f)ass  by  insensible  gradations  into  the  commonest  phenomena  of 
ife.  All  life,  in  fact,  is  accompanied  by  incessant  growth  and 
metamorphosis^  and  every  animal  and  plant  above  the  very 
lowest  attains  its  adult  form  by  the  development  of  a  succession 
of  buds.  When  these  buds  remain  connected  together,  we  do 
not  distinguish  the  process  as  anything  remarkable ;  when  on 
the  other  hand,  they  become  detached  and  live  independently, 
we  have  agamogenesis.  Why  some  buds  assume  one  form  and 
some  another,  why  some  remain  attached  and  some  become  de- 
tached, we  know  not.  Such  phenomena  are  for  the  present  the 
ultimate  facts  of  biological  science ;  and  we  cannot  understand 
the  simplest  among  them,  it  would  seem  useless,  as  yet,  to  seek 
for  an  explanation  of  the  more  complex. 

Nevertheless,  an  explanation  of  agamogenesis  in  the  Aphis 
and  in  like  cases  has  been  offered.  It  has  been  supposed  to 
depend  upon  "the  retention  unchanged  of  some  part  of  the 
primitive  germ-mass;"  this  germ-mass  being  imagined  to  be  the 
seat  of  a  peculiar  force,  by  virtue  of  which  it  gives  rise  to  inde- 
pendent organisms. 

There  are  however  two  objections  to  this  hypothesis :  in  the 
first  place,  it  is  at  direct  variance  with  the  results  of  observation ; 
in  the  second,  even  if  it  were  true,  it  does  not  help  us  to  under- 
stand the  phenomena.  With  regard  to  the  former  point,  t^ie 
hypothesis  professes  to  be  based  upon  only  two  direct  observa- 
tions, one  upon  Aphis,  the  other  upon  Hydra  ;  and  both  these 
observations  are  erroneous,  for  in  neither  of  these  animals  is  any 
portion  of  the  primitive  germ-mass  retained,  as  is  said  to  be,  in 
that  part  which  is  the  seat  of  agamogenesis. 

But  suppose  the  fact  to  be  as  the  hypothesis  requires ;  imag- 
ine that  the  terminal  chamber  of  the  pseudovarium  is  full  of 
nothing  but  **  unaltered  germ-cells ;"  how  does  this  explain  the 
phenomena?  Structures  having  quite  as  great  a  claim  to  the 
title  of  "  unaltered  germ-cells"  lie  in  the  extremities  of  the  acini 
of  the  secreting  glands,  in  the  sub-epidermal  tissues  and  else- 
where ;  why  do  not  they  give  rise  to  young  ?  Cells,  less  chang- 
ed than  those  of  the  pseudovarium  of  Aphis,  and  more  directly 
derived  from  the  primitive  germ-mass,  underlie  the  epidermis  of 
one's  hand ;  nevertheless,  no  one  feels  any  alarm  lest  a  nascent 
wart  should  turn  out  to  be  an  heir. 

On  the  whole,  it  would  seem  better,  when  one  is  ignorant,  to 
say  so,  and  not  to  retard  the  progress  of  sound  inquiry  by 
inventing  hypotheses  involving  the  assumption  of  structures 
which  have  no  existence,  and  of  "  forces "  which,  their  laws 
being  undetermined,  are  merely  verbal  entities. 

SECOND  SERIES,  Vol.  XXVUI,  No.  63.— SEPT.,  1869. 
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Art.   XXIIL — On  Mirthquakes  in  Southern  Italy,   by  James 
Philip  Lacaita,  Esq.,  LL.D  * 

Southern  Italy  is  celebrated  for  its  delightftil  climate,  its 
matchless  scenery,  its  great  historical  associations;  but  it  has 
also  a  less  enviable  renown ;  it  is  the  classic  ground  of  volcanoes 
and  earth(^uakes.  Etna  and  Vesuvius  are  the  two  most  active 
volcanoes  in  Europe,  and  terrific  earthquakes  have  often  desola- 
ted vast  districts  of  the  country. 

Though  the  common  origin,  to  a  certain  extent,  of  the  agents 
producing  the  phenomena  of  volcanoes  and  earthquakes  is  now 
scarcely  questioned,  considerable  difference  of  opinion  still 
prevails  with  regard  to  the  real  nature  and  character  of  those 
agents.  It  is  for  men  of  science  to  determine  whether  those 
agents  are  to  be  found  in  the  internal  heat  of  the  earth,  which  is 
supposed  to  arise  from  a  state  of  fusion ;  or  in  the  heat  produced 
by  chemical  combinations  and  changes ;  or  in  the  currents  of 
electricity  circulating  on  the  earth's  crust ;  or  in  anv  other  causes 
whatsoever.  On  this  veocata  qucestio  much  light  will  no  doubt  be 
thrown  before  long  by  the  observations  made  on  the  spot  by  Mr. 
Mallet,  the  distinguished  author  of  the  "  Dynamics  of  Earth- 
quakes," who,  on  the  first  news  of  the  late  earthquake  in  South- 
ern Italy  in  December  last,  was  sent  thither  by  the  Eoyal 
Society,  for  the  pursuit  of  scientific  enquiry.  Without  entering, 
however,  into  the  field  of  science,  the  object  of  the  speaker  was 
to  give  the  members  of  the  Boyal  Institution  a  short  account  of 
six  great  earthquakes,  without  counting  minor  ones,  which 
within  the  memory  of  man  laid  waste  extensive  tracts  of  the 
kingdom  of  Naples  and  caused  great  loss  of  life ;  and  especially 
of  the  last  earthquake,  which  took  place  on  the  night  of  tne  16th 
of  December,  1867. 

1.  On  the  5th  of  February,  1783,  at  1  P.  K.,  the  Piana  di  Mon- 
teleone,  in  the  province  of  Calabria  Ultra  I,  was  convulsed  by  a 
violent  shock  of  earthquake,  which  in  less  than  two  minutes 
levelled  to  the  ground  109  towns  and  villages,  and  buried  32,000 
out  of  166,000  inhabitants  under  the  ruins  of  their  houses.  A 
repetition  of  the  shock  at  midnight  ruined  the  towns  of  Reggio 
and  Messina,  and  convulsed  the  whole  Valdemone.  At  the 
entrance  of  the  Faro  Straits,  the  sea>  retiring  from  the  Calabrian 
shore  and  afterwards  rushing  back  with  overwhelming  violence, 
swept  away  more  than  1500  inhabitants  of  the  town  of  Scylla, 
who  had  taken  refuge  on  the  beach  for  safety.  J^fter  a  succes- 
sion of  slight  shocks,  on  the  28th  of  the  following  March, 
another  violent  shock  convulsed  the  whole  country  from  Beggio 
to  Cape  Colonna,  an  area  of  1200  square  miles,  and  added  two 

*  From  the  Prooeediogi  of  the  Boyal  Institution  of  Great  Britain,  May,  1868. 
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thousand  more  to  the  number  of  victims.  Mountains  were  cleft 
asunder,  high  cliflFs  tumbled  down,  rivers  turned  from  their  bed 
or  dammed  in  their  course,  lakes  formed,  valleys  lifted  up  into 
hills,  deep  chasms  opened,  the  physical  aspect  of  the  country 
changed,  all  distinctions  of  property  altered.  For  twenty  days 
a  thick  pestilential  fog  set  over  the  desolated  country ;  epidemic 
fevers  followed  in  summer;  and  at  the  beginning  of  1784 
Calabria  had  already  lost  more  than  80,000  inhabitants.  From 
February  to  DecemhJer  1788,  there  were  no  less  than  949  shocks, 
and  151m  1784;^  they  did  not  altogether  cease  till  1786. 

2.  The  mountain  of  Frosolone,  in  the  province  of  Molise,  the 
ancient  Samnium^  on  the  26th  of  July,  1804,  at  lOJ  P.  M.,  was  the 
centre  of  a  violent  shock  of  earthquake,  which  lasted  35  seconds, 
and  caused  great  desolation  over  an  area  of  600  square  miles.  It 
ruined  61  towns  and  villages,  and  crushed  to  death  more  than 
6000  people.  It  was  severely  felt  as  far  as  Naples,  where  all  the 
buildings  were  CTeatly  injured  by  its  effects. 

8.  On  the  29th  of  April,  1835,  and  on  several  successive  days, 
the  Val  di  Crati,  in  the  province  of  Calabria  Citra,  including  the 
town  of  Cosenza  and  its  numerous  villages,  was  convulsed  by 
violent  shocks  of  earthquake,  which  caused  the  death  of  more 
than  1000  people  under  the  ruins. 

4.  On  the  12th  of  October,  1836,  the  districts  of  Eossano  and 
Castrovillari,  in  the  same  province,  and  the  district  of  Lagonegro, 
in  Basilicata>  felt  another  violent  shock  of  earthquake,  which 
swept  away  more  than  600  inhabitants. 

5.  The  city  of  Melfi,  built  on  a  spur  of  Mount  Vulture,  an 
extinct  volcano  in  the  province  of  Basilicata,  on  the  14th  of 
August,  1861,  wa?  the  focus  of  a  violent  earthquake,  which, 
besides  Melfi  itself,  ruined  Barile,  RapoUa,  and  many  other 
towns,  and  was  felt  as  far  as  Naples  on  the  western,  and  Brindisi 
on  the  eastern  coast.  The  first  shock,  at  2  P.  M.,  lasted  20  sec- 
onds; the  second  shock,  at  8  P.  M.,  lasted  only  five  seconds. 
The  loss  of  human  life  exceeded  1400 ;  Melfi  alone,  out  of  9274, 
lost  1098  inhabitants. 

6.  But  worse  than  any  of  the  latter  earthquakes,  and  second 
only  to  the  Calabrian  one  of  1783,  was  the  earthquake  which 
took  place  on  the  16th  of  December  last,  at  10^  P.  m.,  at  a  season 
of  the  year,  which,  by  a  comparison  of  all  the  known  dates  of 
earthquakes,  has  been  ascertained  to  be  more  subject  to  disturb- 
ances than  any  other.  The  sky  was  clear,  the  air  still ;  indeed 
unusual  stillness  had  prevailed  the  whole  of  that  day.  A  sharp 
undulatory  shock  of  20  seconds'  duration,  immediately  preceded 
and  accompanied  by  an  appalling  hollow  rumbling  noise,  had 
scarcely  awaked  the  inhabitants,  who,  according  to  the  early 
habits  of  provincial  life  had  already  retired  to  rest,  when  after  a 
hardly  perceptible  pause  of  about  three  minutes,  ^  second  and 
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most  violent  successive  and  whirling  shock  of  25  seconds' 
duration  crushed  thousands  of  them  under  the  ruins  of  their 
falling  houses.  Three  other  shocks  were  felt  on  that  awful 
night,  and  many  others  on  the  following  days ;  but  none  nearly 
so  violent  and  so  destructive  as  the  two  former  ones.  For  nearly 
two  months  a  slight  shock  was  felt  almost  periodically  just 
before  sunrise.  On  the  7th  of  March,  about  3  P.  M.,  a  violent 
shock,  second  only  to  those  of  the  16th  of  December,  was  felt, 
which  caused  considerable  injury;  and,  according  to  the  latest 
accounts,  up  to  the  28th  of  April  last,  the  shdcks,  though  com- 
paratively slight  and  harmless,  still  continued,  and  the  people 
were  in  a  state  of  constant  alarm.  Such  was  also  the  case  in 
every  one  of  the  five  previous  earthquakes  that  have  been 
noticed ;  the  violence  of  the  hidden  agents  at  work  was  not  at 
once  exhausted  by  the  first  great  shocks,  but  continued  slightly 
to  shake  the  ground  for  months,  and  sometimes,  as  in  the  Cala- 
brian  earthquake  of  1783,  for  nearly  four  years  afterwards. 

The  seat  of  this  earthquake  was  in  the  central  group  of  moun- 
tains in  the  provinces  of  Basilicata  and  Principato  Citra,  part  of 
the  main  chain  of  the  Apennines,  which  are  the  watershed 
between  the  streams  flowing  into  the  Tyrrhenian,  the  Ionian, 
and  the  Adriatic  sea,  and  form  the  upper  basins  of  the  Galore 
or  Tanagro,  the  Sele,  the  Ofanto,  the  Bradano,  the  Basento,  the 
Sinno,  and  the  Agri  rivers.  The  centre  of  action,  as  far  as  it 
can  be  judged  from  the  intensity  of  its  terrific  effects,  was  almost 
in  the  heart  of  the  province  of  Basilicata,  in  a  group  of  compact 
limestone  mountains  of  the  cretaceous  period,  the  southern 
branch  of  the  said  central  group,  which  running  from  north  to 
south  between  the  heads  of  the  valleys  of  the  Sinno  and  the 
Agri  on  the  east,  and  the  valley  of  Diano  on  the  west,  swells 
farther  south  into  the  lofly  peaks  of  Monte  Cocuzzo,  Monte  del 
Papa,  and  Monte  Pollino,  on  the  frontiers  of  Calabria.  On  the 
declivities  or  lower  peaks  of  this  group,  which  are  covered  with 
beds  of  tertiary  marme  marl  sands  and  conglomerate,  and  within 
a  district  extending  over  an  area  of  about  216  square  miles, 
stand,  or  rather  stood,  the  towns  and  villages  of  Moniemurro, 
Saponara,  Viggiano,  Tramutola,  Marsico  Vetere,  Marsico  Nuovo, 
Spinosa  and  Sarconi,  with  an  aggregate  population  of  85,570. 
Out  of  this  number  more  than  12,000,  or  more  than  one-third,  in 
less  than  half  a  minute  were  crushed  to  death ;  two  thousand 
severely  wounded !  The  ground  was  cracked  and  convulsed  in 
the  strangest  manner ;  chasms  and  deep  fissures  were  opened  in 
several  places,  fertile  hills  became  bare  rocks,  valleys  were  raised 
up,  small  pools  formed,  mountains  cleft  by  deep  ravines.  The 
towns  of  Montemurro  and  Saponara  especially  were  nearly 
entirely  swept  away ;  the  former  lost  5600  out  of  7000,  and  the 
latter  3000  out  of  4000  inhabitants.    Saponara,  which  rose  in 
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the  middle  ages  oat  of  the  ancient  Orwnentum,  where  Hannibal 
sustained  a  slight  defeat  by  the  Consul  Claudius  Nero,  was 
almost  entirely  levelled  with  the  ground  ;  there  remain  only  a 
few  shattered  houses  standing.  Of  Montemurro,  originally  a 
Saracenic  settlementsof  the  tenth  century,  literally  nothing  was 
left  but  a  heap  of  rubbish.  On  the  morning  of  the  17th  of 
December,  5600  of  its  inhabitants  were  dead  or  dying  under  the 
Tuins,  685  disabled  by  wounds ;  the  few  remaining  unhurt  found 
themselves  torn  from  their  dearest  ones,  houseless,  amidst  a  mass 
of  ruins,  without  means  of  subsistence  or  help,  and  exposed  to 
all  the  inclemency  of  a  severe  winter  on  a  high  peak  of  the 
Apennines  1  A  few  days  later  the  stench  of  the  dead  human 
l>eings  under  the  ruins  made  life  unbearable  to  the  few  surviving 
oues !  Both  at  Montemurro  and  Saponara,  most  of  the  houses 
standing  on  beds  of  conglomerate  had  been  overturned,  or  shuf- 
fled in  the  strangest  manner,  and  the  ruins  deposited  in  the 
ravines  beneath ;  the  contents  of  the  lower  stories  were,  in  sev- 
eral instances  thrown  up  into  the  stories  above,  or  scattered 
into  different  directions,  as  if  propelled  by  a  central  force.  The 
scenes  of  misery  and  horror  that  took  place  in  those  doomed 
towns  exceed  what  imagination  can  fancy.  Viggiano  came  next, 
a  town  whose  inhabitants  from  time  immemorial  have  been  in 
the  habit  of  wandering,  with  their  harps  over  diflFerent  parts  of 
the  world,  and  return  home  with  their  savings  in  summer.  It 
lost  1700  out  of  6634  inhabitants,  and  had  most  of  the  houses 
and  churches  overthrown.  At  this  place  an  extensive  fire  added 
to  the  horrors  of  the  night. 

From  the  centre  of  a  triangle  formed  by  these  three  towns,  on 
which  the  fury  of  the  convulsion  was  more  violently  wreaked, 
the  distances,  m  a  direct  line,  are, — to  the  Gulf  of  Policastro,  24 
miles ;  to  Pafistum,  on  the  Gulf  of  Salerno,  58  miles ;  to  the 
mouth  of  the  Agri,  on  the  Gulf  of  Tarentum,  47  miles ;  to  the 
extinct  volcano  of  Mount  Vulture,  55  miles ;  to  Mount  Yesuvius, 
94  miles;  to  Bari,  on  the  Adriatic,  80  miles;  and  to  MotiDt 
Etna,  196  miles. 

Beyond  this  district,  the  terrific  eflfects  of  the  earthquake  ex- 
tended, though  somewhat  diminished  in  intensity,  ov^r  an  area 
of  more  than  3000  square  miles,  destroying  or  injuring,  more  or 
less,  about  200  towns  and  villages,  with  an  aggregate  population 
of  more  than  200,000  inhabitants,  of  whom  no  less  than  10,000 
were  killed. 

Within  this  area  the  beautiful  and  fertile  valley  of  Diano, 
through  which  flows  the  Tana^ro,  a  tributary  of  the  Sele,  trav- 
ersed m  its  length  bj  the  high  road  leading  into  Calabria,  and 
enlivened  on  both  sides  by  numerous  towns  and  villages  built 
on  the  top  or  the  slope  of  the  hills,  was  sadly  desolated.  Polla 
is  said  to  have  lost  2000  out  of  7060  inhabitants;  Padula,  500 
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out  of  9000;  Pertosa,  218  out  of  1100;  Sassano,  185  out  of 
8600 ;  Montesano,  420  out  of  4800,  &c.  Leaving  the  valley  of 
Diano,  and  proceeding  northwards  to  the  head  of  the  valUey 
of  the  Sele,  will  be  found  Brienza,  Calvello,  St.  Angelo  lie 
Fratte,  Picemo,  Tito,  Potenza,  the  capital  of  Basilicata,  etc, 
with  most  of  their  houses  and  public  buildings  ruined,  and 
many  of  their  inhabitants  killed.  At  Tito,  in  particular,  more 
than  800  out  of  4939  inhabitants  were  crushea  to  death,  and 
its  beautiful  Norman  cathedral  totally  thrown  to  the  ground. 
South  of  Potenza,  in  the  upper  valleys  of  the  Bradano,  the 
Basento  and  the  Agri,  and  eastward  of  the  center  of  action, 
Laurenzana,  Corleto,  Guardia,  Aliano,  Armento,  Gtdlicchio,  Mis- 
sanello,  Sant'  Arcangelo,  Castelsaraceno,  and  numerous  other 
towns  and  villages,  had  most  of  the  houses  thrown  down,  and 
many  inhabitants  killed. 

But  the  effects  of  this  terrific  earthquake  extended  &r  beyond 
the  large  era  that  has  just  been  noticed.  The  two  shocks  of  the 
16th  were  felt,  with  various  degrees  of  intensity,  as  far  as  the 
town  of  Reggio  in  Calabria  on  the  south,  Brindisi  on  the  Adri- 
atic, on  the  east,  Vasto,  also  on  the  Adriatic,  on  the  north,  and 
Terracina  on  the  west.  Within  these  limits  many  towns  had 
their  buildings  much  injured,  and  some  inhabitants  killed.  All 
the  towns  on  the  Adriatic,  from  Polignano  to  Manfredonia,  had 
their  buildings  rent.  At  Canosa,  16  houses  were  thrown  down, 
165  more  rendered  uninhabitable,  and  5  persons  were  killed. 
At  Melfi  and  Barile,  there  were  three  deaths.  In  the  neighbor- 
hood of  Bella,  a  town  which  stands  half  way  between  Potenza 
and  Melfi,  a  tract  of  about  600  acres  was  split  in  different  direc- 
tions, and  surrounded  with  a  chasm  15  feet  deep,  and  about  as 
wide.  At  Salerno,  many  public  buildings  were  injured,  and  4 
persons  killed.  Even  at  Tramonti,  near  Amalfi,  there  were  two 
deaths ;  and  at  Naples,  the  inhabitants  were  so  greatly  alarmed 
by  the  violence  of  the  shocks,  as  to  spend  in  the  open  air  all  the 
night  of  the  16th  of  December. 

On  the  whole,  by  this  terrific  earthquake,  at  least  22,000 
human  beings,  on  a  most  moderate  calculation,  were  destroyed 
in  a  few  seconds.  Many  no  doubt  would  have  been  saved  had 
it  been  possible  by  active  steps  to  dig  them  out  immediately. 
This  will  account  for  the  comparatively  very  small  number  of 
wounded,  in  all  about  4000. 

From  the  above  data  it  will  be  seen  that  in  the  course  of  76 
years,  from  1783  to  1857,  the  kingdom  of  Naples  lost  at  least 
111,000  inhabitants,  by  the  effects  of  earthquakes,  or  more  than 
1500  per  year,  out  of  an  average  population  of  six  millions! 

Several  touching  anecdotes  were  told  in  the  course  of  the  nar- 
rative. In  1788,  Eloisa  Basili,  a  beautiful  rirl  of  16,  was  buried 
under  the  ruins  with  a  child  in  her  arms,  who  died  on  the  fourth 
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day.  She  was  so  wedged  in  that  she  could  not  get  rid  of  its  life- 
less remains.  She  was  dug  out  alive  after  eleven  davs,  which 
she  had  counted  from  a  ray  of  light  that  reached  her.  She 
recovered,  but  remained  sad  and  gloomy,  could  not  bear  to  see  a 
child,  would  neither  marry  nor  become  a  nun.  She  preferred 
solitude,  turned  away  with  a  shudder  from  houses,  and  liked  to 
sit  musing  under  a  tree,  whence  no  buildings  were  seen.  She 
pined  away,  and  died  at  five-and-twenty. 

More  fortunate  was  the  lot  of  Marianna  De'  Franceschi,  a 
beautiful  young  lady  of  20,  who,  in  the  earthquake  of  1804, 
was  dug  out  at  Guardia  Regia,  after  being  buried  for  ten  days 
and  eight  hours.  She  recovered,  married,  and  became  the 
mother  of  a  numerous  family. 

A  lady  with  child  was  dug  out  after  30  hours  by  her  devoted 
husband,  who  nearly  died  from  over-fatigue.  On  being  asked 
what  her  thoughts  were  during  the  time,  she  answered,  "  I  was 
waiting." 

In  the  late  earthquake,  a  gentleman  of  Montemurro,  whilst 
escaping  from  the  house  witn  his  wife  and  a  large  family  of 
children,  remembered  that  one  of  them  had  been  left  in  bed. 
He  rushed  back  to  take  him,  but  the  house  tumbling  on  every 
side,  he  remained  alone  on  a  wall.  All  his  family  were  crushed 
to  death.  The  blow  was  too  great ;  his  mind  gave  way,  and  he 
went  raving  mad.  At  Saponara,  the  judge  was  buried  under  the 
ruins  of  his  house  with  his  young  wife  and  two  children.  He 
was  dug  out  alive,  but  his  wife  was  found  dead  lying  across  his 
knees  with  her  arms  outstretched  towards  her  dead  children. 
He  was  overwhelmed  by  his  loss ;  ever  since  he  has  diligently 
ftilfilled  the  duties  of  his  office,  but  has  never  been  heard  to 
allude  to  the  event,  or  seen  to  smile. 

Instances  were  mentioned,  showing  how  tenacious  life  could 
be  under  the  most  trying  circumstances.  Besides  the  cases  of 
Basili  and  De'  Franceschi  already  recorded,  in  1783  a  baby  was 
dug  out  alive  on  the  third  day,  and  lived.  At  Montemurro,  in 
December  last,  Maria  Antonia  Palermo  and  her  two  little  girls, 
one  of  them  only  thirteen  months  old,  were  dug  out  on  the 
eighth  day,  and  lived.  With  some  animals  the  length  of  time 
they  had  stood  alive  was  quite  remarkable.  A  donkey  was 
found  living  yet  on  the  fifteenth  day ;  and  in  1783  two  mules 
and  a  chicken  were  found  still  alive  on  the  twenty-second,  and 
two  pigs  on  the  thirty-second  day. 
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Art.  XXIV. — Notes  on  some  of  the  Chemical  Reactions  of  Slrydi- 
nia;  by  T.  G.  Wormley,  M.D. 

In  the  following  paper  it  is  proposed  to  give  the  result  of  some 
experiments  in  regara  to  the  relative  value  of  the  various  tests 
which  have  been  suggested  for  the  detection  of  strychnia. 

The  various  solutions  were  made  with  great  care  from  pure 
strychnia  dissolved  in  just  sufficient  quantity  of  acetic  acid,  and 
the  reagents  were  generally  applied  by  means  of  a  glass  rod 
dipped  in  a  saturated  solution  oi  the  reagent,  to  a  single  drop  of 
the  strychnia  solution  'delivered,  upon  a  glass  slide,  from  a  grad- 
uated burette  which  furnished  a  fluid  grain  in  each  drop.  There- 
fore, each  drop  contained  an  amount  of  pure  strycnnia,  cor- 
responding to  the  fractional  dilution  of  the  solution. 

1,  Ammonia  Test. 
!•  jiz  grain  of  pure  strychnia  in  one  grain  of  water,  gives 
with  ammonia,  an  immediate  white  precipitate,  which  at  first  is 
amorphous,  but  very  soon  it  begins  to  assume  a  crystalline  form, 
and  in  about  three  minutes  the  drop  becomes  a  solid  mass  of 
lengthened  prisms. 

2.  xiv  gives  an  immediate  precipitate,  but  in  a  few  seconds 
beautiful  stellate  crystals  begin  to  form,  which  very  soon  become 
abundant 

3.  ttVti  behaves  much  the  same  as  No.  2,  not  so  abundant 

4.  fjszi  wi^^  ^te  microscope,  crystals  begin  to  form  in  about 
a  minute,  in  three  minutes  they  are  very  obvious  to  the  naked 
eye.  If  the  drop  be  rubbed  with  a  glass  rod,  rings  of  granules 
are  very  obvious  to  the  eye  in  a  few  seconds,  and  the  precipi- 
tate is  much  more  abundant  than  when  not  thus  treated. 

5.  jitVtj  ^^  indications  after  stirring  for  several  minutes,  ex- 
cept when  viewed  with  the  microscope,  a  few  granules  appear. 

From  the  above  experiments,  the  limit  of  the  ammonia  test, 
when  applied  to  a  single  drop,  is  when  it  holds  in  solution  jjVf 
its  weight  of  strychnia ;  however,  at  this  degree  of  solution  the 
result  IS  very  satisfactory. 

2.  Potash. 

This  reagent  behaves  much  the  same  as  ammonia,  its  limit 
being  about  the  same.  In  applying  this  test  it  is  important  that 
the  proper  quantity  be  addea,  for  if  either  too  much  or  to  little, 
no  precipitate  will  be  produced. 

3.  Carbonate  of  Potash. 

1.  tJt  grain  of  strychnia  with  carbonate  of  potash  gives  an 
immediate  white  precipitate  of  star-like  crystals,  which  will  re- 
dissolve  if  sufficient  quantity  of  the  reagent  has  not  been  added. 
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2.  ji^j  ill  ft  few  seconds  small  granules,  prisms,  and  a  few 
stellate  crystals  begin  to  form,  which  after  a  little  time  are  rath- 
er abundant. 

8.  ttV?)  i^  ft  few  seconds  lengthened  granules  may  be  seen 
with  the  microscope,  which  iu  a  few  minutes  are  very  obvious 
to  the  naked  eye. 

*•  itVfj  ftftcf  ft  few  minutes  small  granules  are  very  percept- 
ible. 

6«  T¥¥T>  ftf^r  several  minutes  no  indications  with  the  micro- 
scope. 

4.  Carbonate  of  Ammonia. 
In  TTv^ftnd  jIt  solutions  the  same  results  as  with  carbonate 
of  potash.    In  a  drop  of  j^Vt  solution  no  indication  after  15 
minutes. 

5.  lodid  of  Potassium. 

1.  yi?  solution  in  a  few  seconds  gives  a  white  crystalline  pre- 
cipitate of  tufts  of  long  prisms. 

2.  yiy,  it  is  several  minutes  before  crystals  begin  to  form,  if 
the  solution  be  stirred,  however,  they  begin  to  appear  in  about 
two  minutes. 

8.  Tjzzf  by  stirring,  the  crystals  begin  to  appear  in  about 
five  minutes. 

4.  yyV^j  crystals  begin  to  form  in  about  seven  minutes. 

5.  jtVit)  crystals  can  be  observed  with  the  microscope  in  about 
10  minutes,  in  20  minutes  they  are  just  perceptible  to  the  naked 
eye. 

6.  Sulphocyanid  of  Potassium. 

1.  T^Ti  solution,  gives  an  immediate  mass  of  white  crystals. 

2.  sijj  in  a  few  seconds  the  crystals  are  very  abundant 

8.  T^T)  l>y  rubbing,  in  less  than  a  minute  the  crystals  are  very 
obvious. 

4.  TT¥T>  by  rubbing,  in  a  few  minutes  the  crystals  begin  to 
form. 

5.  itVt,  no  indication  after  several  minutes,  with  the  micro- 
scope a  few  crystals  may  be  observed  upon  the  border  of  the  drop. 

1.  Tannic  Acid. 

1.  jj^^jjj  gives  an  immediate  white  curdy  precipitate. 

2.  TT»t¥T,  gives  very  good  results. 

8.  jT»¥T¥>  ft^r  ft  few  minutes  the  precipitate  is  quite  percep- 
tible. 

4.  ^y,iYT,  after  several  minutes  it  is  just  possible  to  observe  a 
white  cloudiness. 

The  satis&ctory  limit  of  the  test  is  when  it  is  applied  to  a  drop 
of  fluid  holding  in  solution   !!»*¥¥  i^  weight  of  strychnia. 
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The  precipitate  is  very  soluble  in  acetic  acid,  and  if  obtained 
firom  dilute  solutions,  it  is,  also,  soluble  in  a  drop  of  potash,  giv- 
ing a  red  liquid;  but  when  produced  from  strong  solutions,  the 
precipitate  will  not  all  dissolve  in  a  drop  of  potash  solution. 

8.  Bicklorid  of  Platinum. 
1'  TT¥¥>  a^  immediate  yellow  amorphous  precipitate  wbich 
soon  becomes  granular. 

2.  iVffirj  an  amorphous  precipitate  in  a  few  moments,  which 
soon  becomes  granular. 

8.  !¥¥¥♦  the  results  are  very  good  in  a  few  minutes. 
*•  T¥»i¥¥«  if  th^  solution  be  rubbed,  small  granules  begin  to 
Appear  in  a  few  minutes,  and  soon  the  result  is  satisfactory. 

9.  Terchlorid  of  Gold, 

!•  T¥¥¥»  gives  a  bright  yellow  amoiphous  precipitate,  which 
soon  becomes  partly  granular;  most  of  the  granules  float  upon 
the  surface  of  the  drop.  A  portion  of  the  precipitate  collects  into 
little  yellow  flakes. 

2*  T¥¥¥f  gives  much  the  same  reaction  as  No.  1,  not  so  abun- 
dant. 

3.  !¥*¥¥¥>  gives  an  almost  immediate  precipitate, 
ft  jY»f¥¥>  gives  very  satisfactory  results. 

5.  xT«l¥¥»  at  this  degree  of  dilution  the  precipitate  is  still  per- 
ceptible, but  not  satisfactory. 

When  the  precipitate  obtained  from  a  solution  containing 
T¥¥¥  or  less  or  its  weight  of  strychnia  is  boiled,  the  precipitate 
will  dissolve  and  give  a  yellow  solution,  from  which  it  will  again 
be  deposited,  with  little  or  no  change  upon  becoming  cool.  K 
the  solution  contains  more  than  ^^Vt  its  weight,  the  precipitate 
will  not  entirely  dissolve  upon  lx)iling,  afler  cooling  there  will 
generally  be  a  metallic  gilding  upon  the  sides  of  the  tube.  The 
precipitate  from  ^Vy^  or  more  dilute  solutions,  will  readily  dis- 
solve, without  much  change  of  color,  upon  the  addition  of  a  drop 
or  two  of  potash  solution;  if  then  the  mixture  be  boiled  it  will 
give  a  fine  purple  color,  with  sometimes  a  purple  precipitate. 
When  the  precipitate  is  from  a  stronger  solution  than  above 
stated,  it  does  not  readily  dis^solve  in  a  solution  of  potash,  and 
when  the  mi:icture  is  boiled  it  behaves  as  above. 

1 0.  Chroma  te  of  Potash. 

1.  tHj  gives  an  immediate  mass  of  yellow  crystals,  soluble  in 
80  drops  of  strone  acetic  acid. 

2.  T¥¥¥i  crystals  begin  to  form  in  a  few  seconds,  but  they  are 
not  very  abundant  after  standing  15  minutes. 

3.  TirVr,  with  the  microscope,  a  few  prisms  may  be  observed 
in  8  minutes,  but  no  indication  to  the  eye^  after  standing  20 
minutes. 
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11.  Carbatotie  Acid. 

This,  and  the  three  following  tests  have  been  formerly  recom- 
mended in  the  lectures  of  the  writer,  the  only  account  of  them 
seen,  is  in  the  last  edition  of  Taylor  on  Poisons,  in  which  the 
iodine  test  is  suggested. 

An  alcdiolic  solution  of  carbazotic  acid  will  give  with — 

!•  t}zi  grain  of  strychnia,  an  immediate  amorphous  yellow 
precipitate  soon  becoming  twig-like  tufts. 

^'  TJVJ1  ^^  A  f^^  seconds  a  precipitate  soon  becoming  as  in 
No.  1. 

8.  jjzji  by  rubbing  a  few  seconds,  a  copious  deposit  of  gran- 
ules. 

^*  TTtKiTf  ^^  about  a  minute  the  same  as  No.  3. 

5.  Tf,7iT)  ii^  &  f^w  minutes  small  granules  are  very  obvious. 
1 2.  Bichromate  of  Potash, 

1.  tKi  an  immediate  brilliant  yellow  mass  of  dendroidal  crys- 
tals. 

2.  Tf'f  ?>  ^^  ^  few  seconds  same  as  No.  1/ 

8.  jzvzj  crysUils  begin  to  form  in  a  few  secondf^  in  a  few 
minutes  they  are  abundant. 

4.  TTjivT)  '^  *  few  minutes  beautiful  octahedra  appear^  resem- 
bling those  of  oxalate  of  lime.  If  the  solution  be  rubbed  the 
deposit  becomes  rather  abundant. 

5.  TT»iiT>  by  rubbing,  in  a  few  minutes  crystals  are  obvious 
with  the  microscope,  in  several  minutes  they  are  readily  seen 
with  the  eye. 

The  precipitate  produced  by  this  reagent  is  not  as  readily 
soluble  m  acetic  acid,  as  that  produced  by  the  protochromate  of 
potash. 

13.   Iodine. 

Of  the  various  teats  recommended  for  strychnia,  this  is  the 
most  delicate.  It  was  applied  in  the  following  experiments,  by 
dissolving  three  grains  oi  ipdid  of  potassium  in  one  fluid  drachm 
of  water,  and  then  adding  to  the  mixture  one  grain  of  iodine. 

1-  T?iwi  immediately  a  copious  brownish  yellow  amorphous 
precipitate  soluble  in  alcohol  and  ether,  but  onlv  soluble  in  large 
excess  of  acetic  acid.  Tlie  precipitate  partially  dissolves  in  a 
few  drops  of  potash  solution,  but  it  is  immediately  replaced  by 
a  dirty  white  precipitate. 

2.  Wzvi  ^^^  precipitate  entirely  dissolves  in  potoh,  and  is  re- 
placed by  the  white  one. 

3.  jY,}^y,  gives  same  results  as  No.  2y  not  so  abundant 

4.  7T,im  the  precipitate  dissolved  in  potash  gives  a  very 
faint  white  precipitate. 

6.  TV, in,  the  precipitate  is  immediately  produced  and  soon 
collects  into  little  yellow  flakes. 
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^'  TYV)Vf  7)  if  ^^  <^P  ^  touched  with  a  small  drop  of  the 
rea^Dt  upoa  the  end  of  a  glass  rod,  it  gives  an  obvious  pre- 
cipitate. 

If  a  few  drops  of  the  last  named  solution  be  placed  in  a  small 

test  tube,  and  a  drop  of  the  test  fluid  be  placed  upon  the  inside 

and  allowed  to  flow  into  the  solution,  when  they  meet,  yellow 

streaks  will  readily  be  observed,  and  the  solution  will  become 

.turbid. 

14.   Bromine. 

This  reagent  was  prepared  by  saturating  a  strong  solution  of 
hydrobromic  acid,  with  oromine. 

!•  tiVti  gives  an  immediate  bright  yellow  amorphous  precip- 
itate. 

2.  TTjiiTTj  ft  yellow  precipitate,  having  a  greenish  tinge. 

8.  TTjffivj  ft  dirty  yellow  precipitate,  which  after  several  min- 
utes nearly  all  dissolves. 

4.  jziivvi  the  precipitate  is  still  perceptible,  but  not  satisfiactory, 

16.  Color  Test. 
It  is  well  known,  that  if  strychnia  or  its  salts  be  dissolved  in 
sulphuric  acid,  and  then  a  small  quantity  of  bichromate  of  pot- 
ash, ferridcyanid  of  potassium,  peroxyd  of  lead,  or  of  peroxyd 
of  manganese  be  added,  a  series  of  colors  are  developed.  This  is 
known  Dv  the  name  of  the  "  color  test."  This  test  succeeds  best 
in  thfe  following  manner :  place  the  strychnia,  or  a  drop  of  the 
solution  evaporated  to  dryness,  in  a  watch  glass,  and  by  its  side 
a  drop  of  strong  sulphuric  acid,  into  which  a  fra^ent  of  bichro- 
mate of  potash  is  introduced  and  stirred  until  it  imparts  a  yellow 
color,  then  by  inclining  the  watch  glass  the  colored  acid  is 
allowed  to  flow  over  the  strychnia. 

1.  TJVT  grain  of  strychnia  in  one  drop  of  water,  gave  in  a 
majority  of  a  number  of  experiments,  very  satisfactory  results, 
however,  in  some  the  reactions  were  iust  perceptible.  In  solu- 
tions stronger  than  the  above  the  results  were  always  good. 

2.  X  A»j  in  many  cases  no  indication  whatever,  in  others  a  very 
fisiint  trace  of  color  was  obtained,  which  however  rapidly  disap- 
peared. In  no  instance  was  the  indication  such  as  should  be 
relied  upon  for  medico-legal  purposes. 

8.  Tf  IT  gJ^fti^)  dry,  wul  always  give  a  fine  reaction.  By 
allowing  the  acid  to  flow  upon  a  portion  of  the  deposit  at  a  time, 
several  indications  may  be  obtained  from  the  same  deposit 

*•  T Au;  <lry»  in  ft  majority  of  instances  the  indications  were 
very  good ;  in  some,  however,  they  were  very  faint  The  suc- 
cess of  the  experiment  depends  much  on  the  character  of  the 
deposit  left  by  evaporating  the  solution  to  dryness ;  sometimes, 
the  principal  part  of  it  is  m  the  form  of  a  ring,  which  when  ex- 
amined with  tne  microscope  consists  of  well  defined  crystiJs ;  at 
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others,  it  is  a  confused  mass  distributed  over  the  space  occupied 
by  the  drop.  In  the  latter  case  the  indications  will  not  be  near* 
Ij  so  good  as  in  the  former. 

6.  Ti>t.?¥»  dry,  in  a  number  of  cases  manipulated  differently, 
the  majority  gave  no  indications,  some  few  gave  a  slight  trace, 
but  in  no  instance  was  the  indication  sufficient. 

As  the  color  test  is  relied  upon,  perhaps,  more  than  any  other 
for  medico-legal  purposes,  it  is  important  to  remember  that  it  is 
interfered  with  by  the  presence  of  morphia.  When  one  part  by 
weight  of  strychnia  is  mixed  with — 

1.  1  part  of  morphia,  it  gives  very  good  results.  The  colors, 
however,  are  not  so  bright  as  with  strychnia  alone. 

2.  1^  of  morphia,  in  a  very  small  q^uantity  of  this  mixture  the 
indication  of  strychnia  is  very  good,  m  a  larger  quantity,  about 
^  gr.,  the  reaction  is  just  perceptible. 

8.  2  of  morphia,  the  indication  m  a  very  small  quantity  is  pret* 
ty  fair,  but  in  about  jV  ff^*  there  is  only  a  mere  trace. 

4.  8  of  morphia,  in  a  very  small  quantity  of  this  mixture, 
the  reaction  is  iust  perceptible,  but  in  a  larger  amount  there  is 
no  reaction  inaicative  of  the  presence  of  strychnia. 

ColtimbaB,  Ohio,  Jtdj  18, 1859. 


Art.  XXV. — On  the  Consolidation  of  Lava  on  Steep  Slopes^  and 
on  the  Origin  of  the  Conical  Form  of  Volcanoes  ;  by  Sir  Charles 
Lybll,  M.A.,  D.C.L.,  F.RS.* 

During  two  recent  excursions  made  in  the  autumns  of  1857 
and  1858  to  Mount  Etna,  Sir  C.  Lyell  had  an  opportunity  of  ex- 
amining sections  of  lava^currents  of  known  date,  which  had 
descended  steep  slopes,  and  had  consolidated  thereon  in  tabular 
and  stony  masses,  tne  inclination  of  which  sometimes  exceeded 
80^.  This  fact  has  an  important  bearing  on  the  theory  of 
'^  craters  of  elevation,*'  it  having  been  affirmed  by  geologists  of 
high  authority,  that  when  lavas  congeal  on  a  declivity  exceed- 
ing 5**  or  6**,  they  never  form  continuous  beds  of  compact  stone, 
but  consist  entirely  of  scoriaceous  and  fragmentary  materials. 

The  origin  of  such  mountains  as  Etna  and  Vesuvius  had  of 
old  been  referred  to  the  cumulative  eflfect  of  a  long  series  of  or- 
dinary eruptions,  it  being  seen  that  reiterated  showers  of  ashes 
and  strums  of  lava  were  often  poured  out  from  a  permanent 
central  vent  This  opinion  was  advocated  by  Mr.  Scrope  in  his 
work  on  volcanoes  in  1825,  and  by  Sir  C.  LyeU  in  his  Princi- 
ples of  Geology^  after  his  exploration  of  Vesuvius  and  Etna  in 
1828;  both  authors  considering  the  injection  from  below  of 

*  Proa  Roj.  Insi  of  Great  Brttab,  April,  1869. 
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melted  matter,  in  the  skape  of  dykes,  as  part  of  the  cone-making 
process. 

But  in  place  of  this  simple  explanation  of  the  phenomena, 
Von  Buch  substituted  the  following  hypothesis :  that  a  vast 
thickness  of  horizontal  or  nearly  horizontal  sheets  of  lava  and 
6coria3,  having  been  first  deposited,  an  expansive  force  operating 
firom  below,  exerts  a  pressure  both  upwards  and  outwards,  from 
a  central  axis  towards  all  points  of  the* compass,  so  as  suddenly 
to  uplift  the  whole  stratified  mass,  making  it  assume  a  conical 
form ;  giving  rise  at  the  same  time^  in  many  cases,  to  a  wide  and 
deep  circular  opening  at  the  top  of  the  cone,  an  opening  called  a 
**  crater  of  elevation. 

In  all  great  volcanoes  of  which  sections  can  be  obtained,  there 
are  some  layers  of  compact  stone,  inclined  at  angles  of  10^,  20% 
and  sometimes  much  nigher  angles,  and  these  beds  are  often 
among  the  uppermost,  or  last  formed  of  the  whole  series*  Hence  it 
was  logically  inferred,  when  once  the  law  above  laid  down  respect* 
ing  the  consolidation  of  melted  matter  had  been  accepted,  Uiat 
every  mountain  containing  such  inclined  and  compact  layer?, 
must  owe  its  conical  form  almost  exclusivel  v  to  the  development 
of  mechanical  force  exerted  at  the  close  of  the  volcanic  opera- 
tions, or  after  all  the  alternating  lavas  and  scoriae  were  heaped  up. 
The  hypothesis  of  a  sudden  and  violent  movement  was  perhaps 
the  more  readily  embraced,  because  it  relieved  its  aavocates 
from  the  necessity  of  making  unlimited  drafta  on  past  time, 
thousands  of  centuries  being  required  if  lofty  cones,  like  Mount 
Etna,  are  to  be  built  up  by  successive  eruptions  of  ordinary  in- 
tensity. The  magnitude  also  of  certain  craters  or  "  calderas " 
(implying,  probably,  one  or  more  great  explosions,  followed  by 
aqueous  erosion),  and  the  occasional  steepness  of  the  dips  of  cer- 
tam  lavas,  beyond  that  which  is  found  on  the  flanks  of  ordinary 
cones,  (many  of  which  might  have  been  assigned  to  local  dislo- 
cation), afforded  additional  arguments  in  favor  of  the  new  hy- 
pothesis. The  lecturer  then  gave  a  rapid  review  of  the  contro- 
versy respecting  "craters  of  elevation,"  stating  the  objections 
made  to  it  by  English  and  continental  writers,  including  the  late 
M.  Constant  Prevost ;  and  he  went  on  to  observe  that  the  princi- 
al  object  of  this  discourse  was  to  show  that  the  law  laid  down 
y  M.  E.  de  Beaumont,  and  by  the  late  M.  Dufrenoy,  as  govern- 
ing the  cooling  and  solidification  of  lava  currents,  on  steep  slopes, 
has  no  foundation  in  fact.  Signor  Scacchi  had  already,  in  1865, 
seen  and  described  a  compact  stx>ny  lava  which  in  that  year  had 
flowed  down  the  flanks  of  Vesuvius  from  near  the  marmn  of  the 
great  crater  to  the  base  of  the  cone  in  the  Atrio  del  Cavallo, 
having  a  thickness  of  from  1^  in  the  upper  to  4^  in  its  lower 
part,  and  dipping  at  angles  varying  from  82**  to  88°.  The  in- 
terior of  this  current  was  laid  open  to  view  by  a  rare  accident^ 
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namely,  the  sinking  down  in  the  same  year  (1855)  of  a  certain 
portion  of  the  north  flank  of  the  cone,  whereby  one  side  of  the 
new  lava  stream  was  engulphed,  and  a  section  of  the  remainder 
rendered  visible.  Althougn  this  current  had  cooled  on  an  aver- 
age declivity  of  35°,  it  was  as  compact  and  as  free  from  vesicles 
as  many  lavas  which  have  congealed  on  level  ground  at  the  foot 
of  Vesuvius.* 

The  first  exemplification  of  a  similarly  inclined  stony  lava  of 
known  date  on  Mount  Etna,  described  by  the  lecturer,  and  of 
which  a  pictorial  representation  was  given,  occurs  in  a  ravine 
called  the  Cava  Grande,  near  Milo,  about  17  miles  north  of 
Catania,  and  7  from  the  sea,  above  the  level  of  which  it  is  eleva- 
ted about  2000  feet  A  branch  of  the  lava  current  of  1689 
descending  from  the  Val  del  Bove,  cascaded  over  the  right  bank 
of  that  ravine  220  feet  high,  and  on  cooling,  formed  a  tabular 
mass  more  than  16  feet  in  thickness,  inclined  at  an  average  angle 
of  about  35°,  and  concealing  the  face  of  the  precipice  for.  a  width 
of  about  400  feet.  The  internal  structure  of  this  new  lava  has 
been  exposed  to  view  by  the  fallinff  down  and  partial  removal  of 
its  scoriaceous  crust  on  the  left  side;  a  removal  caused  by  the 
annual  waste  of  the  steep  bank  of  the  ravine  produced  by  the 
action  of  rain,  and  the  torrent  which  flows  at  the  bottom.  The 
ravine  intersects  alternatinsr  beds  of  tufl^,  scoria,  and  lava,  slight- 
ly inclined  to  the  east,  or  seawards,  being  a  series  of  the  older 
products  of  Etna.  This  new  and  steeply  inclined  lava  consists 
of  three  parallel  layers,  an  upper  fragmentary  and  scoriaceous 
mass  about  8  feet  thick ;  a  central  stony  layer,  5  feet  thick ;  and 
a  lower  bed  consisting  of  thin  strata  of  firagmentary  scorise,  in  all 
three  feet  thick,  but  the  bottom  part  of  which  is  not  visible. 
The  compact  central  portion  is  a  dolerite  or  trachi-dolerite,  con- 
taining crystals  of  felaspar  with  some  olivine,  and  is  of  the  ordi- 
nary specific  gravity  of  trap.  It  is  divided  by  joints,  9  or  10  feet 
apart,  so  that  among  the  fragments  detached  by  denudation,  and 
strewed  over  the  sloping  bank  and  bottom  of  the  ravine,  are  an- 
gular masses  of  huge  size,  with  a  fracture  like  that  of  many 
ancient  igneous  rocks.  The  normal  thickness  of  this  bed  of 
compact  dolerito  is  5  feet,  where  it  dips  at  32°  and  35°,  but  near 
the  top  where  it  first  enters  the  ravine,  and  where  the  inclination 
increases  to  45°  and  47°,  the  thickness  is  reduced  to  one-half  or 
2i  feet;  yet  when  dipping  at  47°,  it  is  still  not  only  stony  and 
compact,  but  there  is  no  breach  whatever  of  continuity  in  the 
mass,  and  not  more  joints  than  in  the  less  inclined  portion.  This 
branch  of  the  lava  of  1689,  which  has  given  a  new  facing  to  part 
of  the  right  bank  of  the  Cava  Grande,  exhibits  but  slight  in- 

♦  Thii  section,  seen  by  Signor  Scaccbi  in  1866.  was  looked  for  by  Sir  0.  Lyell, 
in  company  irith  Signor  Scacchi  in  1 867,  and  found  to  be  totally  burisd  and  cob- 
eealed  oy  the  lavas  poured  out  ia  the  early  pari  of  that  year. 
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equalities  on  its  surface,  wpearing  almost  even  wHen  contrasted 
with  the  main  current  oi  the  same  date,  from  the  surface  of 
which  many  parallel  and  longitudinal  ridges  project  prominent- 
ly, sometimes  40  feet  above  their  base,  and  with  very  steep  sides 
doping  at  angles  of  from  35°  to  70°.  The  dip  of  the  mam  cur- 
rent is  between  10°  and  16°  east  From  this  and  other  exam- 
ples, it  is  inferred  that  wherever  the  slopes  are  excessive  (between 
25°  and  45°)  the  surfaces  of  the  cooling  lavas  are  less  rugged 
than  where  the  melted  matter  has  congealed  on  more  level 
ground. 

Allusion  was  next  made  to  some  lavas  which  have  cascaded 
over  sea-clifEs  500  feet  high,  between  Aci  Beale  and  Santa  Tecla. 
One  of  these  at  a  place  called  the  Scalazza  of  Aci  Beale,  exhibits 
a  longitudinal  section  of  a  tabular  mass  of  stony  rock  20  feet 
thick,  inclined  at  angles  of  28°  and  29°,  which  is  connected  un- 
interruptedly with  the  main  body  of  the  same  lava  resting  on 
the  gently  sloping  platform  above,  of  which  the  sea-cliff  is  the 
abrupt  termination.  The  above-mentioned  highly  inclined  stony 
lava  18  covered  as  usual  by  a  parallel  layer  of  scorise  (in  this  case 
12  feet  thick)  and  its  base  consists  of  another  bed  of  scorisd  of 
slight  thickness. 

Several  other  sections  of  modem  lavas  of  Etna,  which  have  not 
been  disturbed  in  their  position  since  the  day  of  their  formation, 
and  which  are  inclined  at  angles  exceeding  80  were  then  enumera- 
ted. For  a  detailed  account  of  those,  reference  was  given  to  a 
^per  by  the  lecturer,  recently  published  in  the  Philosophical 
ihinsactions  (Part  2  for  1858,  p.  708).  Among  them  is  a  cur- 
rent, inclined  at  85°,  occurring  in  the  Cava  Seoca,  a  deep  valley 
near  Zafarana ;  and  another  reposing  on  the  &ce  of  the  great 
precipice  at  the  head  of  the  Yal  del  Bove,  under  the  sunk  space 
callea  ''The  Cisterna."  This  remarkable  current  has  a  mean 
inclination  of  85°,  and  the  central  stony  layer  is  seven  feet  thick. 
Above  and  below  are  parallel  overlying  and  underlying  masses 
of  scoriae  five  and  seven  feet  thick  respectively.  The  flanks  of 
the  stream  have  been  undermined  and  denuded  by  thaft  constant 
waste  which  makes  the  innumerable  dikes  to  stand  out  in  relief 
on  all  the  precipices  surrounding  the  Yal  del  Bove.  Perhaps, 
also,  in  this  instance,  the  lateral  excavation  of  the  lava  may  have 
been  assisted  bv  a  rush  of  water  like  that  of  1755,  commonly 
called  Becupero  s  flood,  which  descended  the  same  precipice,  the 
"  Balzo  di  Trifoglietto."  Suggestions  were  then  offerea  on  the 
probable  cause  of  that  singular  inundation,  which  swept  in  a  few 
nours  from  near  the  summit  of  Etna  through  the  Yal  del  Bove 
to  the  sea.  The  Canon  Becupero  tracea  its  course,  a  few 
months  after  the  event,  by  following  the  line  of  sand  and  boul- 
ders which  it  had  left  in  its  track ;  and  calculated  that  the  vol- 
ume of  water  was  so  great,  that,  had  all  the  snows  of  the  top  of 
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Etna  been  melted  instantaneously,  they  could  not  have  furnished 
enough  water  for  the  deluge.  He,  therefore,  concluded  that 
the  water  was  vomited  forth  from  the  summit  crater  itself.  Sir 
C.  Lyell  conjectures  that  there  may  have  been  masses  of  ice  in  . 
the  cone  dunng  the  eruption  which  is  recorded  to  have  accom- 
panied the  flood  of  1775,  and  the  ice  may  have  been  suddenly 
melted  by  hot  vapors  and  injected  lava.  In  support  of  this 
hypothesis^  he  mentioned  his  having  ascertained  the  continued 
existence,  in  1858,  of  the  same  glacier  which  was  alluded  to  by  him 
in  the  first  edition  of  his  Principles  of  Oeology^  as  occurring  at  the 
base  of  the  cone,  which  had  been  quarried  before  1828.  This 
mass  of  ice  the  Catanians  again  quarried,  four  years  ago,  to  a 
depth  of  four  feet,  without  reaching  the  bottom.  It  is  covered 
by  ten  feet  of  volcanic  sand,  and  this  again  by  lava.  The  tale 
of  the  mountaineers,  who  assured  Eecupero  that  the  water  of 
the  flood  of  1775  was  hot,  may  have  been  correct,  if  the  origin 
here  assigned  it  be  true. 

Some  account  was  next  given  of  the  lavas  of  1852-53,  which 
were  still  hot,  and  emitting  columns  of  vapor  at  the  time  of  Sir 
C.  Lyell's  last  visit  Thev  were  more  voluminous,  jjerhaps,  than 
any  ever  poured  forth  from  Etna  in  historical  times,  except 
those  of  1669,  which  overflowed  a  great  part  of  the  city  of 
Catania.  The  narrative  of  the  people  of  Zafarana,  of  the  man* 
ner  in  which  the  frontal  wall  of  lava,  80  feet  high,  and  inclined 
at  an  angle  of  87**,  had  crept  slowly  over  creen  pastures  and 
vineyards,  and  overwhelmed  habitations  in  the  suburbs  of  that 
town,  reminded  Sir  Charles  of  similar  tales  which  he  had  listened 
to  seven  weeks  before  in  the  Alpine  valley  of  Zermatt,  where 
the  great  glacier  had,  in  the  preceding  spring,  been  pushing  on- 
wards with  irresistable  force,  an  equally  steep  mound  of  stony 
fragments,  forming  the  frontal  moraine  by  which  green  mead- 
ows, wardens,  and  chalets  had  been  overwhelmed.  A  description 
was  tnen  given  of  the  changes  brought  about  by  the  lavas  of 
1852-58  in  the  scenery  of  the  Val  del  Bove,  and  in  that  of  the 
lower  Valley  of  Calanna,  in  the  interval  since  1828,  when  the 
lecturer  first  visited  Etna.  These  changes  are  very  striking; 
the  fresh  currents  having  run  from  the  head  of  the  Yal  del  Bove 
both  in  a  northeast  and  in  a  southeast  direction  for  a  distance 
of  six  miles,  with  a  breadth  in  each  case  of  two  miles,  and  having 
been  piled  up  one  over  the  other  in  some  places  (as  at  the  Por- 
tella  of  Calanna)  to  a  depth  of  more  than  100  feet.  The  longi- 
tudinal and  nearly  parallel  ridges  on  the  surface  of  this  new  lava 
field  are  from  20  to  70  feet  high ;  and  there  is  now  a  black  and 
monotonous  wilderness  in  many  places,  where,  in  1728,  there 
were  verdant  forests. 

SBCOND  SERIES,  Vol.  XXVm,  No.  83.-SEPT.,  1819. 
39 


Digitized  by  VjOOQ IC 


226        Sir  C.  Lyell  on  the  Conical  Form  of  Valcanoet. 

One  branch  of  this  lava  of  1852  cascaded  over  a  predpitouB 
declivity  500  feet  high,  at  the  head  of  the  Valley  of  CalaDna,  and 
consolidated  at  angles  of  85®,  46°,  and  even  49°.  The  scoriace- 
ous  crust  having  been  partially  washed  ofl^  the  surface  of  a  con- 
tinuous crystalline  and  stony  mass  is  exposed  to  view,  only 
moderately  vesicular,  and  having  the  steep  inclinations  above 
alluded  to.  This  same  current  rests  on  an  older  one,  that  of 
1819,  which  passed  down  the  same  steep  cliff,  and  which  has  at 
some  points  a  dip  of  more  than  40°. 

[The  author  continues  with  facts  and  reasoning  similar  to 
what  is  published  in  his  paper  of  last  year  (this  Journal,  voL 
xxvi,  p.  214)]  ; 

In  conclusion,  the  lecturer  gave  a  brief  sketch  of  the  series  of 
geological  events  which  he  supposed  to  have  occuired  on  the  site 
of  Etna  since  the  time  of  the  earliest  eruptions,  events  which  may 
have  required  thousands  of  centuries  for  their  development 
The  first  eruptions  are  believed  to  have  been  submarine,  occur- 
ring probably  in  a  bay  of  the  se^,  which  was  gradually  converted 
into  land  by  the  outpouring  of  lava  and  scoria,  as  well  as  by 
a  slow  and  simultaneous  upheaval  of  the  whole  territory.  The 
b  csalts,  and  other  igneous  products  of  the  Cyclopean  Islands 
were  formed  contemporaneously  in  the  same  sea,  the  molluscous 
fauna  of  which  approached  very  near  to  that  now  inhabiting  the 
Mediterranean ;  so  much  so,  that  about  nineteen-twentieths  of 
the  fossil  species  of  the  sub-Etnean  tertiary  strata  still  live  in  the 
adjoining  seas.  Hence,  as  that  part  of  Etna  which  is  of  subaerial 
origin  is  newer  than  such  fossils,  the  age  of  the  mountain  is 
proved  to  be,  geologically  speaking,  extremely  modem.  During 
the  period  when  the  volcano  was  slowly  built  up,  a  movement 
of  upheaval  was  gradually  converting  tractK  of  the  neighboring 
bed  of  the  sea  into  land,  and  causing  the  oldest  volcanic  and  as- 
sociated sedimentary  strata  to  rise,  until  they  reached  eventually 
a  height  1200  feet  (and  perhaps  more)  above  the  sea  level.  At 
the  same  time  the  old  coast  line,  together  with  the  alluvial 
deposits  of  rivers,  was  upraised,  and  inland  cliffs  and  terraces 
formed  at  successive  heights.  The  remains  of  elephants,  and 
other  quadrupeds,  some  of  extinct  species,  are  found  in  these  old 
and  upraised  alluviums.  Fossil  leaves  of  terrestrial  plants  also, 
such  as  the  laurel,  myrtle,  and  pistachio,  of  species  indigenous 
to  Sicily,  have  been  detected  in  the  oldest  subaerial  tufib.  At 
first  the  cone  of  Trifoglietto,  and  probably  the  lower  part  of  the 
cone  of  Mongibello,  was  built  up ;  still  later  the  cone  last-men- 
tioned, becoming  the  sole  centre  of  activi^,  overwhelmed  the 
eastern  cone,  and  fidally  underwent  in  itself  various  transforma- 
tions, including  the  truncation  of  its  summit,  and  the  formation 
of  the  Yal  del  Bove  on  its  eastern  flank.  Lastly,  the  phase  of 
lateral  eruptions  began,  which  still  continues  in  full  vigor. 
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Abt.  XXVI. — Diluvial  tStrice  on  Fragments  in  Situ ;  by  O.  N. 
Stoddard,  Prof.  Nat.  Science,  Miami  University. 

While  examining  a  few  days  since  the  fossils  and  the  strisa 
pertaining  to  the  Silurian  formation  of  this  vicinity,  I  discovered 
gravel,  small  boulders,  and  fragments  of  the  underlying  rock, 
very  much  worn  by  diluvial  agencies  and  manifestly  now  lyinff 
where  they  were  when  striated.  They  were  nearly  uncovered 
some  three  years  since  in  forming  a  bed  for  a  railroad ;  the  re- 
maining denudation  has  been  accomplished  by  the  action  of  the 
rains  upon  the  unfinished  and  unprotected  bed. 

They  have  been  exposed  alonff  the  road  for  about  fifteen  feet, 
and  across  nelarly  the  whole  brejdth.  At  one  point  the  material 
was  a  mass  of  gravel  closely  packed,  and  covering  several 
square  feet;  at  other  places  fragments  of  Silurian  limestone, 
mingled  promiscuously  with  small  boulders  of  granite,  green- 
stone, hornblende  and  quartz,  the  whole  embedded  in  compact 
clay.  The  striated  surfaces  were  in  the  same  plane,  and  at  one 
pomt  the  underlying  rt)ck  was  exposed,  also  striated.  The  di- 
rection of  the  grooves  varied  from  6^  to  8°  south  of  east. 

No  one,  I  presume,  will  for  a  moment  entertain  the  idea,  that 
the  one  hundred  and  forty-one  pieces  composing  this  bed  were 
transported  to  this  spot,  having  been  striated  elsewhere,  and  ac- 
cidentally deposited  with  their  surfeces  in  the  same  plane,  and 
their  grooves  substantially  parallel.  The  chanees  against  such 
an  occurrence  are  so  enormous,  that  we  might  with  safety  say, 
it  could  not  happen  except  by  miracle. 

The  bearing  of  this  example  upon  the  different  theories  of 
diluvial  action  is  obvious.  The  agency  of  running  water  may 
be  dismissed  as  utterly  inadequate  to  explain  the  facts  in  ques- 
tion. Icebergs  driven  onward  by  the  waves  and  currents  of  a 
palaeozoic  sea  afford  a  solution  but  little  more  plausible.  Ice- 
oergs  might  plot^h  up  the  bottom  and  scatter  the  fragments, 
but  could  not  retain  tnem  in  place  and  striate  them.  It  seems 
necessary  to  admit  that  they  were  firmly  frozen  into  the  clay 
and  thus  held  in  position,  while  some  overlying  mass  slowly 
ground  off  their  exposed  surfaces.  If  we  admit  that  the  bed  was 
&ozen  during  the  striating  process,  then  must  we  also  admit 
that  it  could  not  have  been  covered  at  that  time  by  any  consider- 
able depth  of  water.  It  is  hardly  necessary  to  state  to  a  geolo- 
gist, that  no  known  agency  so  admirably  meets  all  the  conditions 
of  this  case,  and  no  supposition  so  statisfies  the  mind  as  this,  that 
glaciers  once  overspread  this  region,  holding  the  beds  under- 
neath frost-bound ;  and,  while  their  enormous  pressure  down- 
wards, prevented  displacement  in  an  upward  direction,  their 
^notion  towards  the  south,  ground  down,  not  only  the  rocks  in 
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place,  but  also  these  fragments,  almost  as  firmly  fixed  by  frost 
83  the  rocks  themselves.  On  examination,  a  few  of  the  pieces 
were  found  to  be  grooved  on  the  under  surfece  also.  In  one  or 
two  cases  the  striae  on  opposite  sides  were  nearly  parallel,  but 
generally  inclined  at  a  considerable  angle. 

Probably  these  fragments  were  at  first  embedded  in  the  glacier 
and  received,  while  in  that  position,  the  scratches  on  their  under 
surface,  but  were  subsequently  detached  from  the  glacier,  em- 
bedded and  frozen  in  the  clay,  where  they  were  reduced  to  the 
condition  in  which  they  were  found. 

It  may  not  be  amiss  to  remark  in  conclusion,  that  stri®  are 
abundant  upon  the  surfece  rocks  of  this  region,  their  direction 
varying  from  1°  to  W  east  of  south.  The  most  durable  bould- 
ers generally  exhibit  upon  one  or  more  of  their  surfaces  distinct 
traces  of  the  same  abrading  agency. 

Miami  Univenity,  June  11th,  1869. 


Abt.  XXVII. —  Vibration'i  in  the  Waterfall  at  Holt/oke,  Mass.;  by 
Prof.  E.  S.  Snell,  Amherst  Ckdlege. 

At  the  meeting  of  the  American  Scientific  Association  held  in 
Montreal,  August,  1857, 1  read  a  paper  on  the  vibrations  of  the 
fall  at  Holyoke,  in  which  I  attributea  the  movement  to  the  rare- 
faction of  air  in  the  tube  behind  the  sheet,  this  rarefaction  being 
caused  by  the  action  of  the  water,  which  carries  down  the  adja- 
cent air,  and  throws  it  up  in  foam  mostly  on  the  outside  of  the 
fall.  In  that  paper  I  described  two  modes  of  vibration  which  I 
had  observed,  that  agreed  well  with  the  supposition  of  acoustic 
pulsations  in  a  tube  of  air  1008  feet  long,  and  having  Uco  nodal 
sections  in  one  case,  and  four  in  the  other.  I  also  stated  my 
impression  that  I  had,  many  years  before,  noticed  a  much  slower 
rate  of  vibration,  which  accorded  equally  well  with  the  existence 
of  one  nodal  section  in  the  tube. 

Since  the  reading  of  the  above-mentioned  paper,  I  have  ob- 
served the  condition  of  the  fall  at  four  diflferent  times.  In  Octo- 
ber and  November,  1867,  I  noticed  the  same  rates  of  vibration 
very  nearly,  which  I  had  previously  reported.  But  on  the  16th 
of  April,  1869,  I  found  the  water  four  or  five  feet  deep  on  the 
edge  of  the  dam,  the  temperature  of  the  air  about  46**,  and  the 
number  of  oscillations  only  eighty-two  per  minute.  Again,  on 
the  25th  of  July  last,  I  found  the  water  lower  than  I  had  seen  it 
before,  (less  than  three  inches  deep,)  and  no  vibrations,  either  in 
the  sheet,  or  the  air  at  the  end  of  the  cavity  behind  it. 

There  are,  therefore,  at  least  three  very  diflferent  rates  of  vibra- 
tion in  this  &11,  the  slowest  when  the  depth  of  water  is  greatest. 
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and  the  most  rapid  when  it  is  about  one  foot  deep,  the  vibrations 
ceasing  altogether  when  the  depth  is  so  small  as  three  inches. 
In  the  following  tabular  statement,  the  four  first  columns  show  at 
once  the  facts  as  they  stand  connected  in  the  few  observations 
which  I  have  made,  and  the  last  column  contains  the  numbers 
calculated  for  an  open  tube  1008  feet  long,  with  Jour  nodes  for 
the  third  and  fourth  observations,  two  nodes  for  the  first^  second, 
tLudJi/th,  and  one  node  for  the  sixth. 


Time  of  ob- 

Temperature 
of  air. 

Depth  oo 
Dmn. 

Ob««frvM  No.  vi- 

CulculttleU     l\u. 

■^rritiun. 

brations  per  min. 

Tibr.  per.  min. 

1 

July  SS.  1857, 

80« 

2  feet 

187 

186 

2 

July  29.     « 

76 

2     '* 

186 

186 

8    lAug.  6,     - 

76 

1     " 

257 

271 

4     Oct.    7,     « 

66 

1     ** 

268 

268 

6 

Nov.  24,     " 

SO 

2     ** 

140 

129 

6 

Apr.  16.  1869, 

46 

6     ** 

82 

66 

7 

July  26,  1869, 

70 

8  inches 

none 

none 

y 

I  used  the  formula  in  Peirce's  Treatise  on  Sound,  N=n  y-, 

where  N  is  the  number  of  vibrations,  n  the  number  of  nodes,  V 
the  velocity  of  sound,  and  L  the  length  of  the  tube.  It  is  observ- 
able, that  the  calculated  rates  are  higher  than  the  observed,  in 
the  cases  of  most  rapid  vibration,  and  lower,  in  those  of  least 
rapidity,  while  in  the  medium  rates,  they  very  closely  agree. 
As  to  the  seventh  case,  the  sheet  was  so  thin,  that  it  was  divi- 
ded into  filaments  and  broken  into  spray,  and  the  air  had  free 
in^ess  and  egress  through  its  whole  length ;  the  acoustic  tube 
being  thus  destroyed,  no  vibrations  could  be  produced. 

Notwithstanding  the  discrepancies  between  the  numbers  in 
the  two  last  columns,  I  thinK  the  generial  correspondence  be- 
tween them  points  to  the  true  nature  of  the  cause,  especially 
when  taken  in  connection  with  the  fact,  that  the  pulsations  are 
noticeable  only  in  the  water  and  in  the  air, — not  at  all  in  the 
dam  itself,  nor  in  the  rock  or  soil  immediatel^r  adjacent.  It 
must  be  remembered  also,  that  the  pitch  of  musical  pipes  does 
not  fully  conform  to  the  formulsB,  but  varies  with  the  oreadth  of 
opening  and  the  mode  of  exciting  vibrations. 

This  seems  to  be  one  of  the  numerous  cases,  in  which  the  body 
which  excites  vibrations  in  another,  is  itself  thrown  into  syn- 
chronous vibration  by  reaction,  and  then,  by  its  own  inertia  or 
elasticity,  controls  the  common  rate  of  both.  The  sheet  of  water 
in  its  descent  first  produces  rarefaction  of  the  enclosed  air  by  re- 
moving a  part  of  it.  The  immediate  effect  is  a  collapse  of  the 
sheet  of  water,  as  well  as  a  rush  of  air  in  at  the  ends.  But  the 
inertia  of  a  thick  mass  of  water  will  prevent  its  recovering  its 
natural  position  so  soon  as  if  it  were  thinner;  hence,  the  air- 
column  divides  itself  into  such  a  number  of  segments,  that  the 
water  and  the  air  can  adjust  their  movements  to  each  other. 
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In  a  manner  somewhat  like  this,  a  stream  of  air  from  the  lips, 
driven  across  the  embouchure  of  a  flute,  excites  vibrations  in  the 
column  of  air,  with  such  frequency  that  it  can  itself  vibrate  in 
unison  with  it  But,  if  the  stream  is  blown  more  and  more 
swiftly,  its  elasticity  will  at  length  be  too  great  for  so  slow  a 
rate,  and  then  the  column  will  divide  into  shorter  segments,  and 
the  two  will  continue  their  vibrations  harmoniously  upon  & 
higher  key.  A  skillful  player  can  in  this  way  by  his  mere 
breath  proauce  six  or  eight  harmonic  notes  on  the  flute,  whea 
all  the  noles  are  closed. 

At  the  time  when  I  witnessed  the  comparatively  slow  oscil- 
lation of  82  per  minute,  I  was  surprised  by  the  great  strength  of 
the  current  of  air,  as  it  rushed  into  the  opening  at  the  end  of  the 
dam.  I  could  not  venture  within  the  passage  through  the  pier, 
lest  I  should  be  swept  in  behind  the  sheet;  nor  could  I  stand  at 
the  entrance  of  the  arch,  without  bracing  myself  by  placing 
both  hands  on  the  corners.  There  was,  however,  no  alternate 
otitward  blast,  but  only  a  lull,  or  cessation  of  all  motion ;  which 
shows^  that  the  excess  of  air  that  pours  in  at  every  pulse,  is  car- 
ried out  again  in  some  other  way ;  and  there  is  no  conceivable 
way  for  it  to  escape,  except  to  l>e  driven  down  by  the  felling 
water,  and  pourea  up  externally  in  a  bed  of  foam.  It  had  never 
occurred  to  me  before,  that  the  velocity  of  the  air-current 
must  be  greater,  the  longer  the  interval  between  the  pulses, 
since  the  rarefaction  within  the  tube  will  be  greater  nearly  in  the 
ratio  of  the  same  interval. 

In  September,  1857,  a  paper  was  read  before  the  Boston  So- 
ciety of  Natural  History,  m  which  objections  were  made  to  my 
view  of  the  source  of  the  vibrations,  and  the  cause  assigned  for 
them  was  the  impulse  on  the  rock  produced  by  successive  swells 
of  the  sheet,  extending  parallel  to  the  edge  of  the  dam^  from  one 
side  of  the  river  to  the  other.  If  this  is  the  cause^  then  the  vi- 
brations are  first  excited  in  the  rock,  and  communicated  thence 
to  the  air.  But  the  rock  and  soil  in  the  immediate  vicinitv  of  the 
Holyoke  fall  are  not  perceived  to  move  in  the  leasts  while  the 
air  sways  a  loose  garment  back  and  forth  three  or  four  inches, 
keeping  time  with  the  visible  and  audible  pulsations  of  the 
sheet  of  water,  and  at  the  end  of  the  tube  sometimes  rushes  so 
violently,  that  a  man  can  scarcely  stand  against  it  That  alter- 
nate swells  and  contractions  cannot  exist  in  a  felling  sheet  of 
water,  and  if  so,  that  they  cannot  cause  sensible  undulations  in 
the  earth,  I  am  not  prepared  to  assert ;  but  I  believe  that  any 
unbiased  observer  will  And  it  quite  absurd  to  apply  such  an 
explanation  to  the  strong  puffing  of  the  air  which  is  usually  so 
noticeable  at  the  Holyoxe  falL 
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Abt.  'KXVJn.—Caricography;  by  Pro!  C.  Dkwky. 
(Oontinued  firom  vol.  zziy,  p.  48,  Second  Series.) 

No.  254.     a  ahta,  Tor.  Mon. 

Spica  composita;  spiculis  5--8,  ovalibus,  sessilibus,  crassis,  su- 
perne  aggregatis,  densifloris,  infirne  staminiferis;  fiructibas  sub* 
orbiculatis,  interdum  obovatis,  distigmaticis,  sobplanis,  abrupt! 
brevi-rostratis,  bidentatis,  lato-alatis,  rostro  subscabris,  squama 
ovato-lanceolata  brevioribus. 

Culm  8-4  feet  high,  smooth,  with  rough  edged  leaves ;  pale 
green;  stigmas  two.  North  Carolina  and  Georgia — Torrey ; 
Florida — Vhapman;  a  pine  sedge-grass. 

255.     C.  striata,  Mx.    Boott,  Ulust.,  No.  141. 

Spicis  staminiferis,  1-4,  saepe  2,  oblongs,  cjlindraceis,  erectis, 
subrubris,  inferioribus  sessilibus  et  brevionbus ;  pistilliferis  2,  raro 
1,  oblongo-cylindraceis,  erectis,  bracteatis,  densi-floris,  suprema 
s^pe  apice  staminifera,  tristigmaticis;  fructibus  ovatis  acumina- 
tis  sub-inflatis  brevi-rostratis  scabro-pubescentibus  nervosis  ore 
bifidis,  squama  ovata  acuta  fusca  vel  sub-rubra  albi-marginata 
duplo  longioribus. 

Culm  1-2  feet  high,  erect,  stiff,  leafy -bracteate,  longer  than  the 
striate  and  lanceolate  leaves,  reddish  at  the  root. 

Penn. — Muhlenberg;  New  Jersey — Torrey  and  also  Kniers' 
kern;  Florida — Chapman. 

Confounded  with  CI  polvmorpha^  Muh. ;  but  Dr.  Boott  found 
the  Florida  plant,  fully  like  the  others,  to  be  C.  striata  in  the 
Herbarium  of  Micheaux.  This  discovery  makes  a  change  in  its 
designation :  it  led  also  to  the  other  changes.     Thus, 

C.  Ualseyana,  vol.  xi,  p.  S18,  of  this  Journal,  becomes  var.  2 
of  C.  polymorpha,  Muh.  Gram.  p.  289.  Boott,  Illust.,  No.  66.  If 
this  change  should  prove  untenable,  the  original  name  can  be 
restored.  Years  after  C.  Hahyana  was  named,  I  found  it  with 
different  forms,  named  polymorpha  in  Muhl.  herbarium. 

256.     C.  utriculaia.    Boott.  lUust.,  No.  87. 

Spicis  staminiferis  8-4,  cylindraceis,  erectis,  gracilibus;  pis- 
tilliferis 2-4,  saepe  8,  longo-cylindraceis  magnis  subremotis, 
sdBpe  apice  staminiferis,  sessillibus,  loneo-foliaceo-bracteatis,  in- 
firma  infeme  attenuata  et  laxiftora  et  suo-pedunculata  fructibus 
tristigmaticis  ovati-oblongis  vel  ovata  eliij)soide8,  cum  rostro 
terati  et  bifurcato,  glabris,  subinflatis,  stramineis,  revorsis,  squa- 
ma lanceolata  purpurea,  angusta  scabro-aristata  longioribus. 
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Culm  2-8  feet  high,  erect,  strong,  shorter  than  the  broad  stiff 
rough  nodose  and  reticulate-veined  leaves;  plant  glaucous-green, 
except  the  yellowish  spikes. 

Aoundant  over  the  country  by  streams. 

Confounded  in  our  country  with  C  amtmUacea^  but  separated 
some  years  since  by  Dr.  Boott  in  Hook.  Flor.  Bor.  Am. 

C.  ampullacea  var.  utriculata.  Carey  in  Manual,  and  this  %kit. 
much  the  most  common. 

Var.  spcLTsifiora^  Dew.  All  the  spikes  long,  8-6  inches,  slender, 
and  the  pistillate  quite  loose — ^flowered  and  more  lax  below  and 
attenuated;  fruit  smaller,  and  scale  longer. 

Note. — The  following  changes  in  the  names  of  some  species, 
already  described  in  this  Journal,  become  necessary,  ana  some 
corrections. 

C.  gynocratiSf  Wormsk.  is  due  to  that  difficult  form,  C.  davaHu 
ana,  Wahl,  vol.  x,  p.  288  of  this  Journal,  and  the  characters  need 
to  be  more  full. 

G  gyrocratiSf  Wormsk.  Kunze  Supp.,  t.  81. 

Spica  unica,  dioica^  pistillifera  oblonga  sublaxiflora;  fructi- 
bus  sub'Ovalibus  vel  obfongis  basin  teretious,  nervosis,  cum  ros- 
tro  convexo-tereti  sub-brevi  recto  vel  sub-recurvo  bidentato, 
maturis  sub'horizontalibus,  squama  ovata  acuta  paullo  longiori- 
bus. 

Culm  4-6  inches  high,  roundish,  glabrous,  sulcate,  longer  than 
the  strong,  linear,  sub^recurved  leaves. 

Wayne  Co.,  N,  Y. — Dr.  Sartwell,  as  well  as  Greenland  and  Al- 
pine Lapland 

C.  ienella^  Ehrhart,  not  Schk.,  is  the  oldest  name  of  C.  Per- 
sooniij  Sieb.,  in  this  Journal,  vol.  xix,  p.  268,  Second  Series.  For 
synonyms,  see  also  Carey  in  Manual,  514.  This  name  of  Ehrh. 
is  the  true  designation. 

C.  lenticularis,  Mx.  Boott^  Illust  No.  76. 

Since  the  description  of  this  species  in  this  Journal,  vol.  ▼.,  P* 
175,  Second  Series,  it  has  been  found  on  the  White  Mts.,  N.  H., 
also  at  Lake  Avalanche,  N.  Y. — Torrey  and  Oray.  Staminate 
spike  1,  rarely  2 ;  pistillate  spikes  2-5,  cylindric,  obtuse,  and 
aisUgmatic ;  miit  oval  or  ovate,  short-rostrate. 


Digitized  by  VjOOQ IC 


8.  Lyon  and  S.  A.  Casseday  on  new  species  of  Crinoidea.  283 


Art.  XXIX. — Description  of  Nine  new  species  of  Crinoidea  from 
the  Subcarboniferous  Hocks  of  Indiana  and  Kentucky;  by  Sidney 
Lyon  and  S.  A.  Casseday. 

It  was  our  intention  originally,  to  publish  the  description  of 
these,  and  other  western  Crinoidea,  in  the  fourth  volume  of  the 
Eeport  on  the  Geology  of  Kentucky ;  but  as  many  of  our  new 
ana  most  interesting  fossils  find  their  way  to  the  cabinets  of 
European  palaeontologists  and  are  described  by  tbem  in  conti- 
nental journals,  we  determined  to  lay  before  the  public  the  results 
of  our  labors  at  the  earliest  possible  moment.  We  have  draw- 
ings of  all  the  species  described,  which  we  will  publish  sometime 
during  the  winter  of  the  present  year. 

GoNiASTEBOiDOCBiNUS,  n.  g.,  Lyon  and  Casseday. 
Generic  Formula. 

Basal  pieces,  1x5,  pentagonal  perforation  not  visible. 

Subradial  pieces,  5,  hexagonal,  nearly  equal  in  size. 

Primary  radials,  3X5,  first  radial  spinigerous. 

Secondary  radials,  3x10,  hexagonal. 

Interradial  fields,  5x13,  to  14. 

Interbrachial  fields,  5x7,  to  9. 

Armsj  5,  nearly  round,  composed  of  about  seven  rows  of  stnall 
hexagonal  pieces  resting  midway  between  the  primary  radials 
and  supported  by  a  right  and  left  branch  of  the  alternate  ray  on 
each  siae  of  them  severally.  Non  ciliate.  The  interbrachial 
fields  support  long,  pendulous  cilia,  from  five  to  seven  in  each 
field. 

Summit^  pentagonal,  composed  of  numerous  polygonal  pieces, 
some  of  wnich  form  raised  folds  enclosing  fields  of  smaller 
pieces.     Mouth  depressed,  sub-central. 

Column^  round,  stout,  composed  of  thin  pieces  alternately 
larger  and  smaller,  the  larger  are  the  thickest 

The  generic  name  was  suggested  to  us  by  the  resemblance  of 
the  summit  to  a  Goniaster. 

Ooniasieroidocrinus  tuberosuSy  n.  sp. 

Bodi/y  general  form  subcylindrical,  or  like  a  rounded  pentagon,  a  little 
higher  than  wide,  base  deeply  excavate.  Summit  plane  or  slightly  eleva- 
ted near  the  centre ;  the  first  radials  are  prolonged  downwards  and  out- 
wards into  a  spinous  process. 

Bdsal  pieces  five,  forming  together  a  regular  pentagon ;  nearly  covered 
by  the  supra  columnar  piece. 

Subradials  five,  large,  hexagonal,  nearly  equal  in  size,  joined  together, 
the  margin  presents  four  angular,  and  five  plain  margins  between  the 

SECOND  SERIES,  Vol.  XXVm,  No.  83.— SEPT.,  1859. 
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angular  notches.  The  basal,  subradial  and  part  of  the  first  radial  pieces 
are  seated  in  the  basal  pit 

Radials,  The  first,  five  in  number,  are  septagonal  and  spinigerous. 
The  second,  five  in  number,  are  hexagonal  and  a  little  smaller  than  ib« 
first  radials.  The  third  radials  also  five,  are  septagonal  and  axillary,  their 
upper  oblique  margins  each  supporting  three  brachials  which  are  hexago- 
nal and  reach  to  the  free  arms ;  the  brachials  are  a  little  smaller  than 
the  radials. 

Interradial  fields.  These  are  five  in  number,  almost  identical  in  size, 
form,  number  and  arrangement  of  the  hexagonal  pieces  which  compose 
them.  The  first  rests  upon  the  square  end  of  the  subradials,  supporting 
on  its  upper  margin  a  row  of  four  or  five  hexagonal  pieces  gradually  di- 
minishing in  size  from  below  upwards.  The  outer  oblique  mar^ns  of  the 
first  interradial  support  each  a  row  of  four  or  five  pieces  similar  to  the 
middle  row,  these  fit  into  the  angular  spaces  between  the  middle  row  of 
the  interradial  field  and  the  radials  on  either  side,  and  reach  the  arm  at 
the  summit  of  each  interradial  field. 

All  the  pieces  of  the  calyx  rise  into  a  pointed  knob  near  their  centres, 
from  which  runs  a  raised  fold  or  rib  to  the  centre  of  all  the  surrounding 
ones.  The  knobs  and  ridges^of  the  radials  and  brachials  are  more  promi- 
nent than  those  of  the  other  pieces:  on  old  specimens  the  ribs  become 
obliterated  and  the  centre  of  tuo  pieces  more  prominent  The  basal  and 
subradial  pieces  have  plane  surfaces. 

Interbrachial  fields.  These  spaces  are  covered  by  from  seven  to  nine 
small  pieces,  forming  together  a  scutiform  console  or  supporting  piece. 
They  stand  prominently  above  the  general  surface  of  the  body ;  the 
lowest  is  the  largest,  the  others  are  similar  to  those  forming  the  arms. 

Arms.  The  arms  are  five  in  number,  composed  of  seven  or  eight  rows 
of  small  hexagonal  pieces.  At  a  short  distance  from  the  body  the  arms 
branch  and  terminate  in  a  point  the  pieces  becoming  gradually  smaller 
from  the  body  outward,  and  the  number  of  rows  diminishing.  The  arms 
bear  no  cilia  and  are  always  found  pendulous.  Midway  between  the  arms 
and  attached  to  the  superior  margin  of  the  interbrachial  fields  and  de- 
pending therefrom,  are  from  five  to  eight  long  delicate  plumose  cilia; 
they  are  composed  of  two  or  more  rows  of  hexagonal  pieces  the  same 
size  throughout  their  whole  length ;  they  bear  delicate  pinnules  which 
curve  upwards. 

Summit^  flat  or  slightly  elevated,  nearly  a  regular  pentagon,  covered 
bv  M  tjrreat  nuraler  of  polygonal  pieces  which  are  elevated  into  rounded 
knobs.  About  the  centre  is  a  cluster  of  pieces,  (a  central  piece  sur- 
rounded by  five,  six,  or  seven  others,)  very  much  larger  than  the  remain- 
der from  which  proceed  strong,  curved  ridges  meeting  at  the  arms,  and 
enclosing  five  sunken  fields  which  vary  in  size  and  in  the  number  of  the 
pieces  forming  them.  Without  and  along  the  margin  are  tiVQ  fields, 
irregular  in  size  and  form,  consisting  of  from  six  to  filleen  pieces.  The 
mouth  is  situated  near  the  centre  in  the  largest  field  on  the  summit,  and 
can  always  be  distinguished  by  the  greater  number  and  smallness  of  the 
pieces  surrounding  ii,  it  is  round  and  depressed. 
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Dimensions, 

Diameter  on  second  radials,        ....    i*00  inch. 
Height  from  base  to  arms,      ...        -  -20     " 

Length  of  spines  on  first  radials,  -        -        -      -20    ** 

Greatest  diameter  of  summit^  ...         i*20     ^ 

Least  diameter  of  summit,  -         •        -        -      '80     ** 

Greatest  height  of  summit,     -        -        -        -         1*00     ** 
Length  of  arras  of  a  specimen  whose  summit  dian^ ' )    .j^q    a 

eter  is  \-^f  inch  length  to  bifurcation,  ) 

Length  of  longest  branch,  -        -        -        -1*10** 

Lenprth  of  ciliated  branch,       ....         1«60     ** 
Thickness  of  ciliated  branch,      -        -        -        -      -5       " 

Gtological  position  and  locality.  Found  in  the  beds  near  the  top  of 
the  knobstone  member  of  the  subcarboniferous  beds  on  Clear  Creek, 
Hardin  Co.,  Ky.,  also  in  the  same  geological  position  in  Washington  and 
Montgomery  Counties,  Indiana.  Its  vertical  range  is  quite  limned.  A 
crinoid  (Acanthocrinus  longispina)  closely  reserablinff  ours  has  been  found 
near  Coblenz,  and  at  several  other  Rhenish  localities.  It  was  first  de- 
scribed by  F.  A.  Roemer  in  18d0,*  and  again  in  1854  by  Zeiler  and 
Wirtgen,f  the  differences  are  such  that  we  unhesitatingly  refer  our  fossil 
to  a  new  genus.  The  columns  are  very  unlike.  Although  closely  resem- 
bling each  other  in  the  interradial  and  anal  fields,  and  the  number  of 
radials,  yet  tliey  differ  widely  in  the  arrangement  of  the  brachials  as  they 
approach  the  arms,  the  interbrachial  fields  and  the  summit  Instead  of 
from  sixty  to  eighty  arms  all  similar,  our  genus  has  only  five  larger  arms 
and  several  smaller  fimbriated  appendices  (arms  ?)  Besides  one  is  from 
Devonian  rocks  whilst  the  other  is  only  found  in  Sub-Carboniferous  strata. 

FoRBESiocKiNUS,  De  Koninck  and  Le  Hon. 
Forhesiocrinus  multibrachiatuSy  sp.  nob. 

Body  subglobose  where  the  arms  are  folded  inward  as  is  usually  the 
case ;  from  the  base  to  the  free  arms  somewhat  discoid,  robust,  externally 
covered  with  minute  granules. 

Basal  pieces^  three,  similar  in  form  and  size,  forming  by  their  outer 
margins  apparently  the  upper  joint  of  the  column,  slightly  thickened 
opposite  the  middle  of  the  pieces. 

Subradial  pieces^  five,  in  good  specimens  presenting  five  obtusely  angu- 
lar  pieces  disconnected  from  each  other,  restmg  apparently  upon  the  supra 
columnar  piece. 

Radial  pieces^  \st  series.  Generally  four  in  each  ray,  the  first  five 
(resting  between  the  angular  points  of  the  subradials),  are  irreu^lar  in 
size  and  form,  four  are  irregularly  hexagonal,  twice  as  wide  as  hi^li,  the 
fiflh  pentagonal  and  much  smaller  than  either  of  the  others.  The  sec- 
ond and  third  radials  are  obscurely  hexagonal,  similar  in  form,  differing 

*  F.  A.  Roemer,  N.  Johrboch  f&r  Hin.,  etc.,  1850.    p.  679,  taf.  vi,  B. 
f  Zieler  and  Wirtgen  Verhand.  Nat.  Hist  Verein  der  Preus.  RhiDelonde,  da 
Bona,  1866. 
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ligbtlj  in  size :  the  fourtb  is  axillary'  obscurely  six-sided,  rising  into  a 
long  angular  point ;  on  each  of  its  oblique  upper  sides  supporting  three 
pieces  of  the  secondary  radials,  which  are  similar  in  form  and  nearly  as 
large  as  the  first  radials.  The  last  of  these  being  axillary  support  on  their 
upper  oblique  margins  each,  from  four  to  seven  brachial  pieces :  these  last 
are  again  axillary,  and  bear  on  one  side  a  branch  of  from  twenty-five  to 
thirty  pieces,  on  the  other  branch  which  is  again  divided  on  the  sixth  or 
seventh  piece  above  the  first  division  of  the  arms,  each  branch  of  this  last 
division  being  composed  of  about  twenty  pieces. 

Interradial  fields^  lut  series.  These  fields  consist  of  about  fifteen  pie- 
ces each,  the  first  of  which  rests  upon  the  upper  oblique  margin  of  the 
first  radial  of  the  first  series.  Usually  hexagonal,  small,  this  supports 
two  of  the  second  row,  similar  in  form  and  size ;  these  last  again  support 
three  of  the  third  row,  of  the  same  form  but  a  little  larger;  these  again  a 
fourth  row  difiering  slightly  in  form  and  size,  which  are  followed  by  two  supe- 
rior rows  of  ten  pieces  each,  of  irregular  forms,  sometimes  there  is  another 
at  the  summit  of  which  completes  the  field. 

Interradial  fields  of  the  2nd  series^  five,  composed  of  pieces  similar  in 
form,  from  six  to  seven  in  number,  variously  arranged,  sometimes  one  sur- 
mounted by  two  similar  pieces,  these  by  two  others,  then  a  smaller  one, 
or  one  at  the  base,  with  one  above  the  other,  these  again  by  two  ranges 
of  two,  then  one,  all  these  forms  are  occasionally  found  in  the  same  speci- 
men. 

Interradial  fields  of  the  3rd  series.  Usually  ten,  composed  of  from 
three  to  five  pieces,  not  regular  in  form  or  arrangement,  occasionally  some 
of  the  fields  are  obscure  or  absent 

Anal  pieces,  six.  The  first  is  septagonal  and  rests  upon  the  large  sub- 
radial  ;  upon  it  are  two  pieces,  nearly  similar  in  size;  in  the  angle  formed 
by  their  junction  is  one  irregular  shaped  piece  supporting  two  quite 
small  quadrangular  ones. 

The  arms  are  twenty  in  number,  of  irregular  length,  each  branch  di- 
vided into  three  fingers,  making  sixty  in  all :  they  are  free  from  the  third 
or  fourth  piece  of  the  third  division. 

The  arrangement  of  the  several  series  of  interradial  fields  between  the 
branches  of  the  arms  produces  a  very  large  cup,  in  proportion  to  which 
the  rays  are  ouite  short  The  general  form  of  our  species  is  somewhat 
like  that  of  Icthyocrinus  Icevis^  (Conrad)  Hall's  figure,  New  York  Geol. 
Rep.,  pi.  48,  fig.  2.  In  the  arrangement  of  the  rays  and  the  interradial 
fields  m  three  series,  it  approaches  Forbesiocrinus  Wbrtheni^  Hall  (Iowa, 
pi.  17,  fig.  5),  from  which  it  differs  widely  in  the  number  of  anal  pieces. 

Our  specimens  are  nearly  perfect,  none  of  them  exhibit  the  patelloid 
pieces  of  F,  Wortheni,  Hall.  In  several  species  of  this  genus  which  have 
come  under  our  observation  there  are  no  patelloid  pieces,  in  a  few  of  our 
specimens  (the  prolongation  of  the  superior  pieces  near  the  centre  of  their 
breadth  oveHapping  the  inferior)  some  of  the  prolongations  are  fractured, 
specimens  of  this  character  have  probably  led  to  the  remark  of  Mr.  Hall 
before  cited.  It  is  highly  probable  that  this  prolongation  in  the  living 
animal  was  less  calcareous  than  the  remainder  of  the  piece,  and  owing  to 
this  circumstance,  was  differently  mineralized  from  the  mass  of  the  piece. 
This  very  difference  in  the  composition  of  the  pieces,  supposing  that  the 
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prolonfifation  was  cartilaginous  and  the  rest  of  the  piece  bony,  would  give 
flexibility  to  the  body  of  the  calyx  and  would  have  been  especially  u^ul 
to  our  similarly  arranged  species,  whose  rays  are  soldered  together  by 
the  intercalation  of  three  stones  of  intermedial  and  interbrachial  fields. 

Our  figures  are  drawn  the  size  of  nature  from  the  largest  perfect  speci- 
men that  has  come  under  our  notice,  fragments  have  been  found  of  larger 
individuals. 

Geological  position  and  locality.  Rare  in  the  beds  of  the  subcarbonif- 
ous  limestone  near  the  top  of  the  knob  sandstone,  Clear  Creek,  Hardin 
county,  Ey,  Also  in  the  same  beds  in  Washington  and  Montgomery 
counties,  la.  Vertical  range  unknown,  it  is  probable  that  it  is  quite 
limited. 

Forhesiocrinus  ramulosuSj  sp.  nobis. 

Body  discoid,  rays  long,  prominent 

Basal  pieces^  three,  of  equal  size,  not  projecting  beyond  the  column,  in 
perfect  specimens  appearing  like  the  upper  joint  of  the  column ;  having 
an  unequal  thickness,  the  thickest  part  being  in  the  centre  of  the  width  of 
the  pieces. 

Subradials^  five,  pentagonal,  low,  four  times  as  broad  as  high.  Radial 
pieceSy  the  first  are  about  twice  as  wide  as  high,  obscurely  quadrangular  or 
pentagonal,  lower  margin  convex,  upper  concave  in  the  center,  convex  on 
the  outer  comers ;  the  second  and  third  are  similar  in  size  and  form ;  the 
fourth  are  pentagonal,  similar  on  their  lower  margins  to  the  first,  second 
and  third,  increasing  in  breadth  at  the  centre  where  they  terminate  in  an 
elevated  point.  The  first  and  second  radials  join  each  other,  the  remain- 
der do  not  touch  at  any  point 

Secondary  radials,  Tne  oblique  upper  margins  of  the  fourth  primary 
radials  support  each,  two  branches,  varying  from  four  to  six  pieces  (usual- 
ly four),  to  the  second  bifurcation.  In  like  manner  the  main  divisions  of 
the  rays,  ten  in  number,  branch  to  the  right  and  left  alternately  to  the  end 
of  the  main  branches,  making  generally  from  14  to  16  branches.  These 
larger  branches  are  subdivided  from  three  to  five  times. 

Anal  pieces,  usually  from  four  to  six.  The  first  is  the  largest  piece  in 
the  circle  of  subradial  pieces,  hexagonal ;  on  its  upper  margin  is  placed  a 
rectangular  parallelogramic  piece  three  times  as  high  as  wide,  on  this 
rests  three  or  four  small  pieces  one  above  the  other. 

Jnterradial  pieces.  Between  each  primary  ray  there  is  one,  sometimes 
two,  hexagonal  pieces.  It  is  not  uncommon  to  find  some  of  the  rays 
without  an  interradial,  in  the  young  they  are  seldom  present 

Interhrachials,  Usually  one  between  the  main  ray  and  the  first  divis- 
ions, sometimes  these  pieces  are  found  between  the  main  branches  and 
the  second,  third  and  fourth  divisions.  In  well  preserved  specimens  the 
whole  body  and  arms  are  covered  with  minute  granules. 

Column^  round,  diminishing  from  the  body  downwards,  composed  of 
very  thin  circular  pieces,  with  a  still  thinner  muscular  (?)  piece,  separating 
them ;  a  good  lens  is  required  to  see  this  dividing  member  between  the 
articulations  of  the  column. 
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Dimensions  of  medium  sized  Adult : 

Breadth  of  basal  pieces, '46  inch. 

Height  of  subradials, -20     " 

Width  of        " -45     " 

Length  of  first  4  radials,        ...        -  '75     " 

Length  of  arms, 3*75     ** 

This  crinoid  is  referred  with  some  doubt  to  Forbesioerinus  of  de  Ko- 
ninck  as  defined  by  Jas.  Hall,  Geol.  of  Iowa,  part  2,  p.  630.  In  technical 
strictness  this  is  not  Forbesioerinus,  and  will  not  fall  into  that  genus. 
This  particular  section  of  the  crinoidea  appears  to  have  been  a  stumbling 
block  to  all  palaeontologists  up  to  this  time.  The  variety  of  opinions 
advanced,  and  the  number  of  fi;enera  erected,  to  receive  analogous  forms 
has  not  diminished  the  difficulties  pertaining  to  the  subject 

Our  species  has  from  four  to  six  anal  pieces  and  no  more,  the  generic 
definition  requires  ten  to  twenty-four  or  more ;  in  our  specimen  the  arms 
are  ten,  branching,  having  no  ten  taeniae,  the  generic  definition  requires 
forty  to  sixty.  If  the  branches  from  the  first  bifurcation  are  taken  as 
arms,  ours  instead  of  ten  as  we  define  it  to  have,  has  lOX  1^=1^0  arms. 
These  differences  should  certainly  be  generic,  yet  the  analogy  of  form  is 
such  that  it  is  proposed  to  modify  and  extend  the  generic  formula  and 
admit  this  and  other  allied  forms. 

Oeoloffieal  position  and  locality,  Subcarboniferoos  limestone,  Hardin 
Co.,  Ky.,  and  in  similar  rocks  in  Indiana. 

AcTiNOCBiNUS.  (Miller.) 
Aetinocrinus  comigerm,  sp.  nobis. 

Body.  General  form  subglobular,  conical,  below  the  arras  having  the 
form  of  an  inverted  cone  which  is  about  two-thirds  the  length  of  the  en- 
tire body,  the  whole  surface  beautifully  ornamented  with  carina,  spines 
and  tubercles. 

Baeal  pieces,  three,  prominent,  nearly  eaual  in  size,  forming  together  a 
large  irregular  hexagon  :  each  piece  has  a  broad  leaf-like  expansion  raised 
upon  its  outer  margin,  overlapping  and  partially  concealing  the  sutures 
formed  by  their  junction  with  the  row  of  pieces  following  them.  Open- 
ing pentaphyllous. 

First  radiaU,  five,  hexagonal,  near  the  centre  of  eadi  is  a  prominent 
tubercle  from  whence  radiate  six  fasciculi  of  from  two  to  six  ribs  each ; 
these  extend  to  the  edges  of  the  pieces  where  they  are  met  by  similar 
ones  from  the  next  piece,  thus  forming  a  series  of  triangular  markings, 
the  points  of  the  triangles  resting  near  the  centre  of  eacm  three  adjacent 
pieces.  The  lateral  markings  surrounding  the  base  are  quite  prominent 
and  form  around  it  a  raised  hexagon. 

Second  radials,  five,  hexagonal,  a  little  smaller  than  the  first  radials 
and  similarly  ornamented. 

Third  radials,  five,  two  of  which  are  hexagonal,  the  others  being  pen- 
tagonal. The  strong  rib  which  proceeding  ^om  the  centre  of  the  firet^ 
and  extending  over  the  second  raidials,  bifurcates  near  the  centre  of  the 
third,  giving  off  two  ribs.       From  the  upper  margin    of  the  third 
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radials  rise  two  radials  of  the  secoDcl  series :  on  each  of  these  tbe  rib 
again  bifurcates.  Each  of  these  last  pieces  bear  two  others ;  on  those 
nearest  each  other  the  rib  again  bifurcates,  each  branch  of  the  first  bifur- 
cation thus  bearing  three  ribs,  which  are  here  joined  to  the  free  arms. 

Interradial pieces.  Generally  from  three  to  seven,  they  are  disposed  as 
follows :  first,  a  large  hexagonal  one  succeeded  by  two  nearly  equal  to  it 
in  size,  also  hexagonal,  then  follow  sometimes  two,  three  or  four,  differing 
in  form,  these  again  are  followed  by  a  number  of  small  hexagonal 
pieces. 

Anal  pieces^  seven  to  sixteen  ;  the  first  of  the  series  is  hexagonal,  in  the 
same  circle  with  the  first  radials,  equal  to  them  in  size  and  having  the 
same  ornament,  this  piece  is  followed  by  two  others  as  in  the  interradial 
fields,  except  that  the  pieces  are  generally  smaller.  Upon  these  succeed 
four,  sometimes  more,  which  are  followed  by  three  regular  and  a  cluster 
of  four  petal-like  pieces  with  one  to  the  right  of  the  cluster  completing 
the  row.  The  ornature  of  all  these  pieces  is  the  same  as  on  those  already 
mentioned,  being  quite  as  prominent  on  the  small  as  on  the  large  pieces, 
thereby  causing  an  extraordinary  rugosity  on  the  smaller  pieces. 

Interhrachial  pieces.  In  a  line  with  each  ray,  interposed  between  the 
brachials,  are  two  interbrachials,  one  immediately  above  the  other. 

Vault.  The  surface  of  the  vault  is  thickly  studded  with  granular 
markings  except  on  the  anal  side.  The  summit  frequently  has  a  long 
spine,  nearly  central,  from  which  proceed  raised  folds  projecting  toward 
the  arms,  terminating  at  a  spine  or  circulariy  disposed  group  of  pieces 
around  a  central  one.  A  short  distance  within  the  circle  of  the  arms, 
along  the  centre  of  the  folds,  the  pieces  are  generally  larger  than  on  the 
interval  between  them,  the  tubercles  are  also  much  more  prominent  on 
these  larger  pieces.  On  the  anal  side  the  vault  is  more  convex  than  on 
either  of  the  other  sides,  it  is  covered  by  about  twenty-five  or  thirty  small 
polygonal  pieces  not  ornamented  like  the  other  pieces  composing  the 
vault:  near  the  centre  of  them  is  a  cluster  of  nearly  smooth  pieces,  six  of 
them  very  minute  and  angular,  surrounded  by  six  larger  angular  pieces, 
making  together  a  stellate  figure  of  six  points  both  falling  into  and 
nearly  covering  one  of  the  hexagonal  spaces  composing  this  part  of  the 
vault. 

Column^  round,  near  the  body  composed  of  pieces  alternately  larger 
and  smaller.  Our  species  resembles  most  closely  A,  costus,  (McCoy) 
both  in  its  general  form,  size,  disposition  and  ornature.  The  absence  of 
a  central  proboscis,  the  difference  of  the  basals,  the  garniture  of  the  vault 
and  the  greater  number  of  the  arms,  renders  it  an  easy  task  to  distin- 
guish between  them. 

Qeological  position  and  locality.  Found  in  great  abundance  at  the 
quarries  on  Beargrass  Creek,  near  Louisville,  also  at  Rock  Island,  Falls  of 
the  Ohio.  Very  few  perfect  specimens  have  been  obtained.  The  verti- 
cal range  appeals  to  be  quite  small  having  been  procured  only  from  a 
thin  bed  of  limestone,  seven  feet  thick,  situated  between  the  black  slate 
and  hydraulic  limestone  beds  near  the  top  of  the  Devonian  rocks  in  the 
neighb<)rhood  of  Louisville,  Ky. 
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ActinocrinuSf  sp.  Dobis. 

Body,  uniform,  symmetrical,  enlarging  rapidly  beneath  the  arms,Tault 
tumidly  conical,  centrally  surmounted  by  a  strong  proboj^cis  nearly  as 
long  as  the  height  of  the  body.  Base  plain  below,  slightly  excavated  for 
the  reception  of  a  large  column  which  is  round,  composed  of  alternately 
thick  and  thin  pieces. 

Basal  pieces,  nexagonal,  thick,  low,  margin  and  angles  rounded,  slightly 
inflated,  projecting  beyond  the  column  around  which  it  forms  a  pitali* 
form  border,  perforation  small,  pentagonal. 

First  radials,  hexagonal,  much  smaller  than  the  basal  pieces,  on  the 
upper  margin  of  which  they  rest,  prominently  marked,  transversly,  by  a 
long  knob  a  little  below  the  centre  of  the  pieces. 

Second  radials,  very  small,  subquadrangular,  nearly  as  high  as  wide, 
inflated  in  the  same  manner  as  the  first  radials. 

Third  radials,  much  larger  than  the  second,  differing  in  size  and  form, 
obscure  octagonal,  septagonal  and  hexagonal,  some  higher  than  wide, 
others  four  times  as  wide  as  high :  on  their  oblique  upper  margins  they 
support  a  series  of  two  secondary  radials  each,  the  second  of  which  are  ax- 
illary, supporting  usually  four  brachials,  three  being  subquadrangular, 
about  four  times  as  wide  as  high,  the  fourth  obscurely  pentagonal,  bearing 
two  long  delicate  arms  composed  of  a  double  row  of  joints;  the  arms  be- 
come free  from  the  last  brachial.  The  two  postero-lateral  rays  have  an  ad- 
ditional arm  on  those  branches  joining  the  anal  pieces.  This  gives  each 
postero-lateral  ray  five  arms,  and  four  to  each  of  the  others,  making  in  all 
twenty-two  arms  of  two  fingers  each.  These  fingers  are  fringed  with  fine 
long  cilia. 

fnterradial  pieces.  The  first  is  large,  (inferior  in  size  to  the  first  radi- 
als), hexagonal,  ascending  sides  diverging,  and  resting  in  a  deep  angular 
notch  between  the  first  radials  and  similaHy  inflated ;  the  oblique  upper 
margins  support  each  a  piece  of  the  second  row,  which  differ  much  in 
their  size  and  form,  one  in  each  field  usually  hexagonal,  the  other  penta- 
gonal, joined  they  present  an  angular  notch  between  their  summits  in 
which  rests  one  piece ;  sometimes  another,  quite  small,  is  added. 

Anal  pieces.  The  first  is  septagonal,  and  is  the  largest  piece,  com- 
posing the  circle  about  the  basis;  upon  this  rests  three  pentagonal,  or 
obscurely  hexagonal,  pieces  of  the  second  ran^e ;  by  the  same  arrange- 
ment are  added  the  third  and  fourth  range,  each  range  being  composed  of 
smaller  pieces  than  the  preceding  one,  sometimes  a  small  lanceolate  piece 
surmounts  this  pyramid  completing  it  to  the  level  of  the  arm^  The  first 
anal  piece  is  marked  like  the  first  radials,  the  others  are  ornamented  by  a 
low,  central  tubercle. 

Vault.  The  vault  is  covered  by  numerous  polygonal  pieces  differing 
slightly  in  size,  inflated,  terminating  in  a  point  more  or  less  sharp  and 
round  near  the  center  of  the  pieces. 

ProhoHcis,  This  like  the  vault  is  covered  by  polygonal  pieces  which 
differ  remarkably  in  size,  knobbed  or  spinigerous,  the  side  corresponding  to 
the  anal  side  being  covered  by  oblong  pentagonal  pieces  some  of  which 
bear  a  range  of  two  or  three  knobs  or  spines,  on  the  opposite  side  the 
pieces  are  relatively  much  smaller,  and  the  spines  longer. 
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Dimensions  of  large  Specimen. 

Height  of  calyx,       -        -        -        -        -  -        *95  inch. 

"  vault, -70  " 

"          "  base,       -         -         -         -         .  .         -20  " 

Length  of  proboscis  (not  complete),         -         -  1-80  " 

Height  of  calyx,  vault  and  proboscis,  -         -  -       3*20  " 

Length  of  arms  partly  concealed,     -        -        -  3*45  " 

Geological  position  and  locality.  Imperfect,  but  recoffnizable,  speci- 
mens occur  at  the  quarries  near  Louisville  and  Nashville  liailroad,  Clear 
Creek,  Hardin  Co.,  Kv.,  associated  with  Eretmocrinus  magnificus^  <fec.  For 
the  specimen  figured  we  are  indebted  to  the  cabinet  of  0.  A.  Corey,  Esq., 
who  with  praiseworthy  liberality,  placed  at  our  disposal  the  whole  of  his 
splendid  cabinet  of  crinoidea.  A.  grandis  is  nearly  related  to  A,  tarbina- 
tus.  Hall  (Iowa,  p.  58V,  pi.  ii,  fig.  1),  also  to  A,  longirostis  (lb.,  pp.  689, 
690),  from  both  of  these  our  species  differs  in  the  ornature  of  the  pieces,  the 
number  of  arms,  and  so  far  as  may  be  determined,  by  the  figure  and  de- 
scriptions referred  to,  by  the  pieces  covering  the  proboscis  and  the  vault, 
and  the  number  of  pieces  composing  the  anal  and  interradial  fields. 

AcTiNOCRiNUS,  Miller. 

Sub- Genus,  Erstmoobinus,  Lyon  and  Casseday. 

It  is  proposed  to  erect  a  sub-genus,  Eretmocrinus^  to  receive  a 
class  of  crmoids  having  the  general  arrangement  of  parts  by 
which  actinocrinus  is  recognized,  yet  differing  so  widely  from 
that  genus  in  the  structure  of  the  arms,  the  base,  and  the  gen- 
eral appearance  as  to  be  instantly  recognized.  The  structure  of 
the  arras  differing  so  remarkably  from  all  known  genera,  would 
at  once  suggest  a  difference  of  habit  in  the  animal. 

Generic  Formula, 

Basal  pieces,      3,  large  and  extending  beyond  the  calyx. 

Eadial     "  8x6,  very  small. 

Brachial "         8x26. 

Interradial  "      2x4,  one  larger  and  one  smaller. 

Anal  "      6x8. 

Interaxillaries,   0. 

Proboscidiferous. 

Arms,  26,  long  paddle  shaped,  deeply  grooved  on  the  inner 
face,  fimbriated  on  both  sides  of  the  groove.        * 

The  generic  name  was  suggested  by  the  oar-like  arms  of  this 
splendid^rinoid. 

Eretmocrinus  magniJlcuB^  sp.  nobis. 

The  general  form  of  the  body  is  that  of  a  double  cone,  the  point  of  the 
inferior  cone  truncated  and  one  third  shorter  than  the  upper  one,  v^hich 
is  prolonged  by  a  proboscis  or  oval  tube ;  the  whole  body  rugose  and 
below  the  arms  covered  by  minute  granular  markings. 
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Basal  pieces  three,  large,  nearly  equal  in  sice,  forming  togeth^  a  basis 
resembling  a  thick  button,  the  margins  projecting  a  considerable  distance 
beyond  the  body  where  it  joins  to  it,  deeply  concave  below,  the  depression 
left  by  the  column  forming  a  still  deeper  concavity,  occupying  about  half 
the  diameter  of  the  whole  base,  the  centre  being  perforated  by  a  small 
pentapetaluus  opening. 

Firet  radials  five,  very  minute,  quadrangular,  thrice  as  wide  as  high. 

Second  radials  similar  in  form  and  size  to  the  first  radials.  The  third 
radials  are  axillary,  twice  the  size  of  the  first,  and  support  on  each 
bevilled  edge  two  pentagonal  secondary  radials,  the  last  of  which  are 
again  axillary,  giving  off  two  rows  of  three  pieces  «ach  to  the  free  arms, 
except  in  the  postero-lateral  rays,  where  the  third  secondary  radial  be- 
comes affain  axillary  and  supports  on  each  bevilled  edge  two  rows  of  tliree 
pieces  which  reach  to  the  free  arms ;  the  postero  lateral  rays  supporting 
five  arms  each,  the  others  only  four.  The  brachials  are  considerably 
broader  than  long,  and  so  arranged  Uiat  the  salient  angle  of  one  piece 
fits  into  the  retreating  angle  formed  by  the  two  pieces  opposite  it  Com- 
mencing at  the  junction  of  the  base  with  the  first  radials  rises  a  row  of 
single  <*4irinated  protuberances,  more  or  less  prominent,  extending  from 
the  base  along  the  middle  of  the  rays  and  their  branches  to  the  free  arms 
distinctly  marking  the  course  of  the  rays. 

Interradicds  usually  two,  a  large  hexagonal  one  followed  by  a  sroaUer 
one  of  similar  form. 

Anal  pieces  six,  the  inferior  three  are  pentagonal,  their  infenor  and 
lateral  margins  nearly  equal,  the  lines  defining  the  upper  are  shorter  and 
produce  a  sharp  angular  point  at  the  summit  of  the  pieces:  between 
these  angular  points  of  the  first  range,  rest  two  hexagonal  pieces  a  little 
inferior  in  size  to  the  first ;  upon  these  last  rests  a  hexagonal  piece  still 
less  than  those  of  the  second  range.  The  surface  of  the  anal  and  interra- 
dial  pieces  are  plain  sur&ces,  except  the  fine  granuUr  markings  before 
described. 

Vault.  The  vault  is  of  an  elevated  conical  form  surmounted  by  a 
proboscis,  the  whole  being  covered  by  irregular  sized  pieces,  generally 
nexagonal  in  form,  rising  from  the  matins  toward  the  centre  and  termi- 
nating in  a  point — in  some  specimens,  the  centre  of  the  pieces  are  marked 
by  two  or  sometimes  three  points.  It  happens  that  all  these  forms  are 
found  in  the  same  specimen. 

Arms.  The  arms  of  this  splendid  crinoid  are  so  unlike  anything 
before  described  as  to  merit  special  attention.  They  are  (on  medium 
sized  specimens),  about  four  inches  in  length.  They  rise  from  the  calyx 
in  a  sub-rotund  .column  about  one  third  of  their  length,  when  they 
flatten  and  expand  towards  the  top :  at  the  middle  of  their  length  they 
are  half  an  inch  wide  and  about  a  sixteenth  of  an  inch  thick,  for  a  short 
distance  the  margins  are  parallel  when  they  suddenly  contract  by  a  grace- 
ful curve  to  about  half  their  greatest  width,  the  sides  again  becoming 
parallel  for  half  an  inch,  when  they  close  by  a  circular  curve  which 
bounds  the  upper  extremity.  The  insides  of  the  lower  parts  of  these 
arms  are  flattened  and  grooved  by  a  deep  semicircular  sulculus,  the  mar* 
gins  of  which  are  lined  with  very  fine,  long  cilia  up  to  the  enUrgement 
of  the  arms,  beyond  which  they  cannot  be  traced,  in  fitct  we  suppose 
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they  extend  only  so  far.  The  body  of  the  arm  is  composed  of  a  double 
row  of  pieces,  very  small  below,  increasing  in  size  upward ;  where  the 
arms  are  most  expanded  they  number  about  twenty-four  to  the  inch,  in 
the  lowest  part  from  thirty-six  to  thirty-eight  to  the  inch. 

Gtoioffical  posiUon  and  locality.  Found  in  vast  numbers  in  the  quar- 
ries n«;ar  the  Louisville  and  Nashville  Rail  Road,  Clear  Creek,  Hardin  Co. 
Kentucky,  at  numerous  localities  in  Indiana,  in  beds  near  the  top  of  the 
Knob  member  of  the  sub-carboniferous  rocks.  On  Clear  Creek  the  hori- 
zon of  our  species  is  180  feet  below  the  equivalent  of  the  Batoerinun  and 
fish  beds  of  Spnrgen  Hill,  Indiana.  The  arms,  and  in  the  absence  of 
these,  the  general  form,  especially  the  button-like  projecting  base,  dis- 
tinguish this  from  Aeiinocrinua, 

DimeTuiom  of  medium  sized  specimen. 

Height  from  base  to  foot  of  proboscis,  -        -  1*45  inch. 

Height  of  calyx  to  free  arms,  -        -        -  '45     " 

Diameter  at  free  arms, 1*7       •* 

"        **  base, -60     " 

"        of   " -65     " 

Height  of  base, '10    •* 

Megistocrinus,  Owen  and  Shumard. 
Megistocrinus  rugosus^  sp.  nobis. 

Body  snbfflobose,  truncated ;  below  the  truncation  concave :  from  the 
second  radials  to  the  summit  it  is  sabcylindrical,  thence  assuming  an  un- 
symetrical,  subconoidal  form;  surmounted  by  a  long  proboscis.  The 
pieces  of  the  calyx  being  ornamented  with  very  prominent  anprular  tuber- 
cles, give  it  an  exceedingly  rugose  appearance,  hence  its  specific  name. 

Column  round,  composed  of  alternate  thicker  and  thinner  pieces,  the 
thinner  ones  being  broader  than  the  others. 

Articulating  surfaces  marked  by  very  short  striae  confined  to  the 
outer  margin,  canal  pentapetalous. 

Basal  pieces^  three,  forming  together  an  irreeular  hexagon,  the  longest 
diameter  of  which  is  parallel  to  the  anal  side.  The  first  fiioet  of  the 
column  covers  nearly  four-fifths  of  the  base:  outside  of  this  fiicet,  thete 
edges  are  finely  granulated. 

JFirst  radials^  five,  forming  together  with  the  first  anal  piece  a  circle 
of  very  symmetrical  hexagonal  pieces.  Their  sorfaces  are  beantifully  orna- 
mented with  8tri»  disposed  hexagonally  and  interspersed  with  granular 
markings. 

Second  radials,  five,  also  hexagonal  though  not  so  regular  in  form  as 
the  preening  ones.  That  portion  of  their  surface  lying  nearest  to  the 
first  radials  is  generally  ornamented  with  fine  granular  markings,  whilst 
the  portion  joining  the  third  radials  is  strongly  tnberculated,  this  peculi- 
arity together  with  the  comparatively  smooth  surfaces  of  the  basal  pieces, 
first  and  second  radials,  and  the  intervening  interradials,  forms  a  striking 
contrast  with  the  rough  sides  and  prominent  thorns  of  the  upper  surface 
of  our  species. 
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Third  radiaUy  five,  generally  irregularly  hexagonal,  thick,  tuberculatedf 
axillary,  and  support  each  two  brachials.  In  three  of  the  rays  they  are 
axillary,  and  support  on  each  facet  one  or  two  pieces,  from  which  proceed 
the  free  arms,  each  ray  thus  supporting  four  arms.  In  the  two  remaining 
rays  they  are  also  axillary  and  support  one  or  two  pieces  each,  the  ray 
having  only  one  pair  of  arms,  thus  making  in  all  sixteen  arms.  This  dift- 
position  of  the  number  of  arms  in  a  ray  is  constant  and  characteristic 

Jnterradials,  These  vary  in  adult  specimens  from  thirteen  to  fifteen, 
in  younger  ones  we  generally  find  seven  or  eight.  The  first  three  or  four 
pieced  of  the  interradial  fields  are  hexagonal.  Situated  between  the  radi- 
als,  which  they  resemble  in  size,  form  and  ornament,  the  remaining  pieces 
of  these  fields  become  gradually  smaller,  and  are  less  regular  in  their 
form  and  disposition.  All  of  these  as  well  as  the  other  pieces  forming 
the  sides  of  the  calyx  are  very  thick,  and  ornamented  by  prominent  arm 
bones,  or  boss-like  projections.  They  are  joined  together  only  at  their 
lower  edges,  the  upper  portion  of  each  piece  being  free  and  separated 
from  the  contiguous  one  by  deep  sulculi. 

Anal  pieces^  fifteen  to  twenty -five,  varying  with  the  age  of  the  speci- 
men ;  presenting  much  the  same  character  as  the  interradials  just  men- 
tioned. The  one  resting  on  the  base  is  equal  in  size  to  the  first  radials 
which  it  resembles,  this  is  succeeded  by  three  large  hexagonal  pieces, 
nearly  in  a  line  with  the  second  radials,  the  remainder  are  smaller  and 
irregularly  disposed. 

interhrachiaU,  Between  the  brachials,  and  in  a  line  with  the  radials, 
are  interbrachial  pieces,  one  large  and  two  smaller  pieces.  In  the  second 
bifurcation,  in  those  rays  having  four  arms,  and  between  the  last  brachials, 
there  is  generally  one  other  interbrachial  interposed,  sometimes  two  or 
three.  The  arms  are  sixteen  in  number  running  off  in  two  pairs  of  two, 
and  three  sets  of  four. 

Vault,  The  vault  is  covered  by  small  polygonal  pieces  arranged  in 
clusters  of  seven  to  ten  about  a  central  one,  which  is  usually  larger  than 
the  surrounding  pieces,  and  usually  spinigerous.  With  the  exception  of 
the  spines,  the  vault  is  devoid  of  ornament.  The  pieces  are  raised  in  the 
centre  giving  this  part  a  varicose  appearance.  The  proboscis  is  long,  sub- 
central,  composed  of  pieces  similar  to  those  of  the  vault ;  at  or  near  the 
base  of  it  is  a  spine  which  is  nearly  central,  or  somewhat  larger  than  any 
other  spine  upon  the  summit. 

Oeological  position  and  locality.  This  magnificent  crinoid  is  found  in 
considerable  numbers  in  rocks  of  the  Devonian  period,  a  few  feet  beneath 
the  black  slate,  at  the  quarries  on  Bear  grass  Creek  near  Louisville,  Ey. 
We  have  referred  this  fossil  to  the  genus  megistocrinus^  which  it  resembles 
80  closely  in  the  number  and  arrangement  of  the  pieces  that  such  dispo- 
sition of  it  will  hardly  be  questioned.  It  is  found  in  the  Devonian  rocks 
of  the  age  of  the  Hamilton  group,  associated  with  Orthi$  suborhiculariiy 
Atrypa  reticulariSy  A,  aspera^  JSuomphalus  cyclostomus  f  kc  This  is 
about  the  same  horizon  in  which  Hall  found  his  Megistocrinus  latus.  A 
fossil  closely  allied  to  this  is  found  in  the  Devonian  rocks  of  Spain,  and 
described  by  De  Vemeuil  as  Pradocrinus  JBaylii*  a  second  species  P. 
AmericanuSy  is  found  on  the  Falls  of  the  Ohio. 

♦  Bulletin  de  la  GeoL  Soc  de  France,  2d  Series,  t.  vii,  p.  IST,  pL  2,  ^,  11. 
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Cyathocrinus,  Miller. 
Cyathocrinus  muUihrachiatus,  sp.  Dobis. 

Calyx^  vasiform,  the  pieces  thick  and  tumid,  surface  oruatnented  with 
confluent  granalose  markings.     Column,  round,  proportionally  small. 

BasaU^  five,  pentagonal  rather  large ;  their  under  surfaces  are  scooped 
out  forming  a  patelloid  excavation  which  is  entirely  overspread  by  the 
column.    Their  superior  margins  are  prolonged  into  angles. 

SubradiaU,  five,  fitting  into  the  retreating  angles  of  the  basis,  four  of 
them  are  hexagonal,  the  fiftli,  the  anal  piece,  is  heptagonal.  Of  these 
pieces  the  two  postero-lateral  ones  are  larger  than  the  two  antero-lateral 
one ;  the  anal  piece  is  yet  larger  and  longer  than  any  of  the  remainder. 
From  the  prominent  centre  of  each  piece,  broad  plications,  vaguely  marked 
proceed  to  the  margins. 

FirH  radialSy  five,  generally  pentagonal,  their  width  double  their 
height,  omature  same  as  on  the  other  pieces,  their  upper  edges  are  bevil- 
led,  near  the  centre  of  each  of  these  edges  is  a  cicatrix  bounded  by  a 
strong  thick  margin,  which  occupies  from  one-third  to  one-half  of  the 
width  of  the  piece,  these  support  the  remaining  radial  pieces  which  vary 
in  different  rays  from  two  to  seven  in  number,  they  are  very  irregular  in 
size  though  usually  wider  than  high. 

Anal  pieces,  two,  the  first  is  obscurely  heptagonal,  larger  than  any  of 
the  other  pieces  of  the  calyx,  succeeded  by  a  small  parallelogramic  piece 
which  forms  the  basis  of  the  proboscis. 

Vault.  The  form  of  the  pieces  composing  the  vault  is  unknown.  The 
proboscis  is  excentric,  occupies  about  one-third  of  the  whole  summit  and 
IS  composed  of  small  irregular  hexagonal  pieces  whose  surfaces  are  thickly 
studded  with  fine  granules.     Its  length  equals  the  height  of  the  calyx. 

Arms,  From  the  last  radial  pieces  of  each  ray  there  extend  laterally 
two  strong  branches,  each  of  which  give  off  five  or  six  smaller  ones,  these 
become  subdivided  and  decrease  regularly  in  size  as  they  proceed  from 
the  axillary  radials:  this  arrangement  can  be  perceived  only  when  por- 
tions of  the  arms  have  been  removed,  as  they  interlace  and  overlap  each 
other.  The  pieces  composing  the  arms  have  a  parallelogramic  form,  their 
places  of  articulation  marked  by  an  elevated  rim,  surfaces  otherwise  per- 
fectly smooth.  We  may  readily  suppose  that  at  their  final  development 
the  arms  number  from  one  hundred  to  one  hundred  and  twenty. 

Our  specimen  resembles  Cyathocrinus  intermedins  of  Hall  (Iowa,  p. 
627,  pi.  18,  fig.  10),  yet  the  differences  ate  so  marked  that  they  will  be 
easily  distinguished. 

Position  and  locality.  Found  in  the  subcarboniferous  beds  of  Mont- 
gomery Co.,  Indiana,  associated  with  Forbesiocrinus,  Platycrinus,  Qoni- 
asteroidocrinus  and  other  crinoidal  remains  similar  to  those  of  the  Eeo- 
kuck  limestone  of  Iowa. 

Cyaihocrinus  multibrachiatus,  var. 

The  basal,  subradial,  radial  and  anal  pieces  have  the  same  form,  rela- 
tive size  and  position  as  in  C.  multihrachiatus.  In  the  specimen  figured 
the  surfaces  of  all  the  pieces  forming  the  calyx  are  destitute  of  any  mark- 
ings, wanting  entirely  the  plications  and  granular  ornature  found  on  the 
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species  ahove  referred  to ;  although  this  is  true  of  another  specimen  in 
our  collection,  we  suppose  it  owing  to  the  imperfect  conservation  of  those 
particular  specimens  rather  than  a  constant  characteristic  of  the  variety. 
The  principal  differences  are  in  the  arms  and  the  proboscis.  The  pieces 
composing  the  proboscis  of  the  variety  are  arranged  m  parallel  rows  instead 
of  alternating  with  each  other  as  they  do  in  C,  multibrachiatus.  The 
arms  of  the  variety  come  off  as  in  the  species,  namely^  the  last  radial 
piece  which  is  axillary,  supports  two  rays  of  arms,  but  the  secondary 
branches  such  as  noticed  in  the  description  of  the  species  continue  in  most 
instances  throughout  their  whole  length  without  bifurcations.  Thb  ar- 
rangement will  oe  easily  understood  by  reference  to  plate  5/  fig.  &,  1,  2. 
Ponitum  and  locality.  This  crinoid  occurs  in  the  same  beds  as  its  con- 
gener described  above. 


Art.  XXX. — Contributions  to  Mineralogy;  by  Fbedk.  A.  Genth. 

1.  Native  Iron. 

About  four  years  ago  I  received  for  examination  a  mineral, 
which  was  said  to  be  found  in  the  neighborhood  of  Knoxville, 
Tennessee,  in  considerable  quantities,  and  which  was  believed  to 
be  a  valuable  nickel  ore.  A  qualitative  analysis  of  it,  made  at 
that  time,  proved  it  to  be  almost  pure  iron,  and  the  total  absence 
qf  carbon,  phosphorus  and  sulphur,  and  its  peculiar  appearance, 
made  it  very  probable  that  it  was  real  native  iron.  The  speci- 
men, which  I  received  was  Ijxli  in  size,  on  one  side  of  it  the 
iron  was  ith,  on  the  other  -Jth  of  an  inch  in  thickness ;  on  one 
side  it  was  incrusted  by  a  silicate  of  iron,  magnesia  and  lime.     , 

The  iron  itself  is  of  a  greyish  white  color,  a  hackly  fracture, 
and  breaks  easily  into  fragments  of  an  irregular  shape,  which 
are  crystalline,  without,  however,  showing  signs  of  any  distinct 
planes.  It  is  soft  and  scratches  fluorspar  with  diflSculty.  Lus- 
tre eminently  metalic.  Dissolves  readily  in  nitric  acid.  It  was 
found  to  contain : 

Iron,  .--..-.         99*790 

Nickel,  irith  a  trace  of  Cobalt,  -  -  •  -      *140 

Ifagnesium,  ......  0-024 

Calcium,  .......     o-l«l 

Silkium,    -..-.-.  0076 

100148 

About  a  jear  after  I  had  examined  the  mineral  from  Knox- 
ville, I  received  the  same  substance  from  northern  Alabama  as 
an  alloy  of  gold,  platinum,  silver,  copper,  etc.,  with  the  request 
to  advise  a  plan  for  the  separation  of  these  metals. 

I  have  endeavored  to  obtain  more  of  this  interesting  substance 
from  both  localities,  but  the  parties,  probably  not  being  satisfied 

*  To  be  given  hereafter. 
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with  the  results  of  my  examinations,  did  not  comply  with  my 
request,  and  I  hope  others  may  be  more  successful  than  I  have 
been. 

2.  Native  Bismuth, 

A  fragment  of  the  beautiful  variety  of  Bismuth  from  the  Peak 
of  the  &rato,  in  Bolivia,  S.  A.,  where  it  occurs  in  masses  of  a 
broadly  laminated  structure,  the  folise  frequently  interlaminated 
with  films  of  native  gold,  has  been  presented  to  me  by  Chas. 
M.  Wheatley,  Esq.,  and  was  found  to  contain : 

Bisdnath, 99*914 

TeUurium,  •  -  -  •  -  -  0042 

Iron,  -.--.--       tract 

99*966 
3.   Whitneyite.    Am.  Joum.  Sci.,  [2],  xxvii,  400. 

In  his  Eeport  on  Lake  Superior,  Washington,  1849,  p.  447, 
Dr.  C.  T.  Jackson  makes  the  following  observations.  *'  Aug. 
8d,  1848.  Crossing  over  the  summit  of  the  cliff  and  descending 
a  few  rods  on  the  slope,  we  came  to  a  little  vein,  which  was  sup- 
posed to  be  antimonial  copper  ore,  but  which,  by  blowpipe 
analysis,  gave  only  arsenic  and  coppjer,"  This  passage  having 
escaped  nrjr  notice  at  the  time  of  writing  my  paper,  I  have  not 
done  Dr.  Jackson  full  justice  before.  It  is  very  probable  that 
Dr.  Jackson  had  my  new  species  (Whitneyite)  in  his  hands  as 
early  as  Augr.  Sd,  1818,  (although  he  havmg  failed  to  give  an 
analysis  of  tne  same,  there  is  no  positive  evidence  of  it).  It  is 
certain  that  he  had  a  mineral,  in  which  by  blowpipe  tests  he 
found  only  arsenic  and  copper;  but  he  does  not  express  his  opin- 
ion about  it  or  its  claims  as  a  mineralogical  species — and  there- 
fore, if  he  has  been  aware  of  the  true  nature  of  this  interesting 
mineral,  he  has  done  an  injustice  to  himself  and  science  by  not 
publishing  his  views  about  it. 

So  learned  an  investigator  as  Dr.  Jackson  could  not  have  been 
ignorant  that  it  was  Domeyko,  who  first  in  1848,  described  and 
analyzed  the  mineral  which  bears  his  name  and  proved  the  exist- 
ence of  arsenids  of  copper  in  nature  which  had  not  been  recog- 
nized by  Faraday,  and  von  Kobell  by  their  analyses  of  the  same 
mineral  in  its  impure  and  partly  oxydized  state  of  condurrite. 

It  is  by  no  means  certain,  however,  that  the  mineral  noticed 
by  Dr.  Jackson,  in  1848,  was  not  the  arsenid  of  nickel  and  cop- 
per noticed  in  this  Journal,  [2],  xix,  417,  by  T.  S.  Hunt,  and 
again  on  p.  16,  this  vol.,  by  Prof.  Whitney. 

4.  Barnhardtite. 

This  species,  of  which  Breithaupt  und^r  the  name  of  Homich- 
lin  gives  a  great  many  localities,  promised,  when  first  observed, 
to  Income  a  very  important  copper  ore  of  North  Carolina ;  it 
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has,  however,  not  been  observed  since  in  its  pure  state.  The 
localities  Phoeaix  and  Vanderburgh  mines,  mentioned  bv  Otto 
Dieflfenbach,  are  extremely  doubtful,  the  specimens,  which  came 
to  my  notice  from  there,  were  only  tarnished  chalcopyrite ;  the 
Earnhardt  mine  has  proved  to  be  worthless,  and  is  exhausted, 
whilst  the  ores  from  the  Pioneer  Mills  mine,  which  I  have  from 
time  to  time  obtained,  were  mostly  the  mineral  mentioned  in  my 
paper,  Am.  Jour.  Sci.  [2],  xix,  18,  as  containing  about  40  p.c.  of 
copper,  or  mixtures  of  chalcopyrite  and  bamhardtite  witn  cop- 
perglance,  which  latter  could  be  easily  distinguished  with  a  good 
maguiBer  in  small  veins,  running  through  the  whole  mass, 
whilst  th^  barnhardtite,  previously  examined,  was  quite  homo- 
geneous. The  mixtures  of  copperglance  with  barnhardtite  and 
chalcopyrite,  as  well  aa  the  barnhardtite  itself,  are  interesting 
results  of  a  peculiar  decomposition  of  chalcopyrite,  in  which  two 
equivalents  of  the  latter  are  in  action,  and  after  the  oxydation  of 
the  sesquisulphid  of  iron  of  one  equivalent,  the  subsulphid  of  cop- 
per, thus  liberated,  combined  with  the  other  equivalent  of  chal- 
copyrite. This  oxydation  of  the  sulphid  of  iron  in  copper  ores 
and  concentration  of  the  copper,  resulting  from  the  same,  bears 
an  analogy  with  the  peculiar  roasting  process  at  the  Austrian 
copper  work  at  A^ordo,  where  an  iron  pyrites,  containing  about 
2  p.  c.  of  copper,  is  roasted  in  lumps  of  the  size  of  a  fist ;  the 
copper  concentrates  in  the  centre,  forming  compounds  similar  to 
the  above  mentioned  40  oz.  copper  ore,  barnhardite  and  erubesite, 
whilst  the  crust  is  chiefly  composed  of  sesquioxyd  of  iron. 

5.  Gersdorffite. 

I  have  observed  this  mineral  on  a  specimen  of  anglesite  from 
Phcenixville,  Pa.,  on  which  it  forms  an  incrustation  upon  par- 
tially decomposed  galena  and  zincblende,  associated  with  quartz, 
chalcopyrite  and  covelline.  The  very  small  crystals  are  cubes 
with  octahedral  planes  and,  very  rarely,  those  oi  the  pentagonal 
dodecahedron,  the  latter  frequently  indicated  by  the  striation  of 
the  cubical  planes.  B.B.  it  gave  the  reactions  of  sulphur,  arsenic 
and  cobalt ;  a  nitric  acid  solution,  however,  showed  the  presence 
of  a  larger  percentage  of  nickel  than  cobalt. 

6.  Molyhdaie  of  Iron, 

I  am  indebted  to  Dr.  D.  D.  Owen  for  some  fragments  of  this 
mineral  from  Nevada  City,  California,  and  have  made  a  few  ex- 
periments with  the  same,  but  regret  that  the  rarity  of  this  sub- 
stance prevented  a  fuller  examination.  That  which  could  be 
scratched  off  the  quartz  was  not  quite  pure  and  contained  a  trace 
of  limonite.  Dilute  ammonia  acted  readily  upon  it  and  extracted 
all  the  molybdic  acid,  leaving  behind  the  hj^drated  sesquioxyd 
of  iron  of  a  brown  color.    The  sample  examined  gave  24*3  p.  c 
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of  aesqnioxyd  of  iron,  some  of  which  was  certainly  mechanically 
mixed  with  it  Dr.  Owen  found  by  his  experiments  86  p.  c.  of 
sesquioxyd  of  iron — from  which  it  appears  that  this  substance 
exists  in  the  mineral  in  variable  quantities.  This  fact  and  the 
other  that  dilute  ammonia  extracts  the  molybdic  acid  easilv  and 
completely,  leave  very  little  doubt  that  the  Nevada  Citv  mineral 
is  a  mechanical  mixture  of  molybdine  with  limonite,  although  I 
will  admit  that  no  positive  opinion  can  be  formed  about  it,  unless 
larger  quantities  of  the  pure  mineral  are  subjected  to  repeated 
analyses. 

7.  AlhiU. 

a.  In  a  lot  of  gold  ores  from  California,  which  were  sent  to  me 
for  examination,  I  found  a  peculiar  variety  from  the  metamor- 
phic  slates  of  Calaveras  county,  consisting  of  a  granular  variety 
of  albite,  calcite,  quartz  and  a  talcose  or  chloritic  mineral,  mixed 
with  auriferous  pyrites  and  frequently  with  visible  gold,  and 
worked  at  Angel  s,  Major  Fritz's,  Dr.  Hiirs  and  Winter's  mines. 
The  albite  showed  sometimes  a  sublaminated  and  somewhat 
divergent  structure,  but  only,  where  calcite  predominated  and 
could  be  removed  hj  acid,  .crystals  could  be  obtained.  They 
were  small  and  indistinct,  showed  however  the  common  form  or 
twins  of  the  same.  The  following  planes  are  noticed :  7,  /', 
1, 1',  0  and  t  J.  I  analyzed  a  specimen  of  the  granular  variety, 
freed  from  calcite  by  dilute  chlorhydric  acid,  and  found: 

Bf  J.  L.  SmUhl  method. 

Silicic  acid,         ....          68*89  .... 

Alumina,      •           .           .           .           .    19*65  ..•• 

fiatqiiioijd  of  iron,         -                                  0-41  .... 

Lima,           .....      047  •... 

Soda, 1097  10-68 

Potath,         .....     trae$  traa 

Igoitioo,  •           -           •           •           •           0*21  .... 

10010 

6.  A  massive  greyish  white  variety  of  albite,  much  resembling 
petrosilex  and  some  kinds  of  jasper,  from  the  Steele  mine,  Mon^ 
gomery  county,  N.  C,  has  been  examined  in  my  laboratory  by 
Mr.  J.  P.  Pdpplein,  who  found  it  to  contain : 

Silicic  add, 60S9 

Alumina,    -           •           •           •           -           •           -  19  68 

8e«quioijd  of  iroo,      ......  4*68 

Ozyd  of  mangaDesa,           .....  trace 

Magnesia,         .......  028 

Lima,          .......  i*88 

Soda, 9*90 

Potash, 1*71 

Water, 1*20 

99-45 

For  the  determination  of  the  alkalies,  the  albite.  both  from  the 
Steele  mine  and  California,  were  decomposed  by  nuohydric  acid. 
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Altbougli  the  material  for  this  analysis  appeared  to  be  quite 
pure  and  horaogeneous,  the  already  commenced  alteration  of  this 
mineral  is  indicated  by  the  low  percentage  of  silicic  acid,  the 
presence  of  water,  etc 

It  is  rarely  associated  with  crystals  of  albite,  but  frequently 
with  minute  crystals  of  orthoclase,  sphene,  ripidolite,  gold,  pyrites, 
blende,  chalcopyrite  and  galena. 

8.  Ripidolite. 

The  most  interesting  associate  of  the  massive  albite  from  the 
Steele  mine  is  ripidolite,  because  it  is  the  result  of  its  alteration, 
as  can  be  easily  observed  from  the  fact  that,  wherever  the  albite 
has  a  crack,  through  which  water  could  {>enetrate  more  readily, 
a  greeaish  lii^e  n^es  its  appearance,  which  indicates  the  com- 
mencing change ;  where  tl^is  has  already  made  more  progrsss,  it 
can  be  seen  that  the  ripidolite  is  linips  bpth  sides  of  tne  fissures, 
whence  it  frequently  exten4s  througn  larger  masses,  which  are 
not  rarely  cpn^pletely  converted  into  it,  but  sometimes  contain  a 
nucleus  of  albite,  often  haying  the  din^nntive  shape  of  the  orig- 
inal piece. 

In  cavities  it  is  rarely  observed  in  wonnlike  a^r^ations  of 
n^icroscopic  crystals,  sometLcnes  in  peculiar  casts,^  having  the 
appearance  of  crystals,  but  generally  in  n^asses  of  aggregated 
scales  of  a  dark  olive  green  color, 

f  Prof.  J.  D.  Panii,  who  bad  the  kindness  to  ezarotne  tbess  cmU,  nuJctt  the  fol- 
lowing remerin  in  a  letter,  dated  New  HaTen.  June  28, 1859 : 
'*  I  doubt  their  being  pfeudomorphs  for  the  following  reasons : 

1.  The  eTeo  manner,  in  which  they  are  often  cut  through,  and  the  ▼arietj  of  direc- 
tions, looking  as  if  the  cuts  were  due  to  crystalline  plates  that  hare  been  remoTed; 

2.  The  fa^  that  the  cuts  sometimes  go  only  half  way  tlirough  the  pseudo-crrstals ; 
t.  The  irre^lnrity  «if  f«Hrm  presented ;  for  although  Uie  surfiices  are  flat,  there  b 

no  symmetry  m  the  arrangement  of  the  planes. 

4.  IIm  surfaces  large  and  small  in  nearly  all  cases  are  marked  with  equilateral 
triangles ;  while  if  they  were  true  pseudomorphs,  retaining  the  markings  of  the 
original  crystal,  they  would  be  confined  to  pUmes  of  one  kind ;  that  is.  if  reetangu- 
lar  prisms,  they  ffii^t  possibly  occur  in  one  pair  of  the  fiices,  but  would  not  idso  oo 
the  others  at  the  same  time,  and  much  less  wo)ald  they  be  found  on  the  planes  re- 
placing the  angle.  MoreoTer  such  reguUur  triangles  look  as  if  the  system  of  crys- 
talliaation  was  rhombohedral  or  monometric,  while  Uie  'forms  are  very  for  from 
either. 

6.  In  the  largest  peeudo-cry^tal  there  is  a  piece  of  the  rock  projecUng  oo  one 
tide.  Now  this  projecting  piece  has  its  maigin  for  a  breadth  of  nearly  a  Ime 
smoothly  flattened  into  the  same  plane  with  the  foce  of  the  crystal,— seemii^  to 
•how  tmit  both  the  foce  of  the  crystal  and  this  flattened  surface  of  the  rode  were 
maile  by  pressure  aj^nst  a  flat  surfoee  of  another  cr}'staL  Such  triangles  oo  all 
the  faces,  in  connection  with  tlie  other  particuUrs  mentioned,  appear  to  me  to  show 
that  there  must  have  been  originally  mtersecting  crystalline  pUites  with  ai^lar 
caTiti«s  between,  and  that  the  ripidolite  occupies  thene  cavities;  if  such  pUtes  were 
trianguhirly  marked  they  would  have  impretwed  the  triangles  alike  on  all  the  foces 
of  the  ripidolite,  filling  the  cavities.  The  difficulty  in  this  view  of  the  case  is  thiv— 
that  such  triangles  do  npt  occyr  on  any  mineral  that  I  can  suggest  as  the  probable 
cause.  They  are  found  on  sooie  foliated  chlorite,  ripidolite,  choochlore  and  pyrot- 
elerite,  but  what  else! 

I  ooofoss  that  I  do  not  fully  i^pderstand  the  ripidolite.*' 
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I  fbnnd  the  pure  mineral  to  contain : 

Silicic  ftcid,     •        -        -    S4-90 

ooDtaiu 

12*92    oiygeo 

=  1*20 

Alumina,    •        •       -         21*77 

M 

1017 

11*66 

1*08 

Sesqubzyd  of  iron,         •      4*60 

« 

1-88 

Oxjdofinm,      •        -         S421 

M 

6*87 

.  10*74 

m 

0*26 

I- 

Mfigneaia,   -  "^    •        >         1278 

M 

611, 

Water,    ....    lu-6f 

m 

9*41 

0*87 

The  oxygen  ratio  of  RO :  R,  0, :  Si  0,  :  HO  being 

1  :  108 :  1-20  :  087,  the  ratio  of  the 
equivalents  would  be  ssl2  :  4 :  6  :  10,  and  oonsideriog 
alomina  and   sesquioxyd  of  iron  as  replacing  silicic  acid  the 

formula  =8^4(2  L+iofl,  or  perhaps  better  =ft4(|*),+8fl; 

9.  PhoUriU. 

A  mineral  has  been  observed  in  several  of  the  coal  mines  of 
Schuylkill  county.  Pa.,  under  similar  circumstances  to  those, 
under  which  phdlerite  has  been  found  in  France  and  Belgium, 
that,  their  physical  properties  being  the  same,  I  consider  them 
identical,  notwithstanding  the  differences  between  my  own  and 
Ouillemia's  analyses; 

At  Tamaqua  it  is  found  in  scales  of  a  velldwish  white  color, 
which,  however,-  can  be  easily  removed  by  dilute  chlorhydric 
acid,  and  near  Po^tsville  in  sno^  white'  nacreous  scales  of  a 
p^rly  lustre. 

Under  the  microsoope  the  scales  appear  to  be  clinorhombio 
with  the  planes  tl  predominating  and  -It  indicated  by  the  trun« 
cation  of  the  acute  basal  edge  of  the  right  rhomboidal  prism. 

I  have  made  several  analyses  of  the  mineral  from  Tamaoua, 
both  in  its  original  state  and  after  purifications  by  dilute  chlor- 
hydric acid. 

The  analyses  were  made  by  fusion  with  carbonate  of  soda,  as 
well  as  with  concentrated  sulphuric  acid ;  the  silicic  acid  separa* 
ted  by  the  latter  method  dissolved  completely  in  boiling  carbon- 
ate  of  soda.  The  alkalies  were  determined  by  J.  Lawrence 
Smith's  method : 

X.  n.  ra.  IV. 

Original  MIoeraL  Bxtraeted  b^  Chtorhydrii  Aetd.    Cakolated. 

BjrNaO.OOa  ByNaOOO,     ByHOSO,     SI9  814488 

Snicio  icid,        »  46*98  46-9S                46*81             47*<»e 

Alumina.                 87*90  89*66                8956             8920 

Seitqaiozjrd  of  iron,  0 18  -—                — 

lime,        -        -       0-98  — 

fkKk.    -       •         )Natdet«r-  O-lt 

PuUiih,    •        •      )     mined.  006 

Water,                     18  98  18*69 

99-98  1U049 

These  analyses  show  that  many  of  the  varieties  of  the  so-oaUed 
Icaolin  belong  to  pkoletite. 


0*11 

006 

18^ 

18*71 

10045 

lOo-oo 
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10.   SeheeHte. 

I  have  observed  in  North  Carolina  several  new  localities  of 
this  mineral. 

a.  At  the  so-called  Dutchmen  Vein  of  the  Bangle  mine  prop- 
erty,  Cabarras  county,  it  has  been  met  with  between  90  ana  100 
feet  depth,  associated  with  pyrites  and  chalcopyrite  in  quartz ; 
forming  an  ore,  which  contains  from  2  to  3  ounces  of  fine  gold 
in  2000  pounds.  Although  it  is  considerably  disseminated 
through  the  whole  mass  of  ore  in  fine  grains,  the  largest  masses, 
which  I  have  seen  were  not  over  f  ths  of  an  inch  in  diameter. 

No  crystals  have  been  noticed,  but  only  granular  masses  of 
a  pale  yellowish  brown  color,  distinctly  showing  the  octahedral 
cleavage.    It  contains : 

BiDOzjd  of  tin,  -  -  -    0*lt 

TuDgstio  tdd,        ......         79-69 

Oxjd  of  copper,  ♦  .  .  .  .    008 

Se^quioxjd  of  iron,  -  •  •  -  (MS 

Lime, 19  SI 

99*2i 

6.  Another  locality  is  at  the  Flowe  mine,  Mecklenbnrgh 
county,  N.  C,  where  it  is  associated  with  barytes,  clialybitOi 
pyrites,  chalcopyrite,  wolfram  and  rhombic  tungstate  of  lime. 

Not  more  than  two  crystals  have  been  observed ;  the  first  be^ 
ing  a  modification  of  the  octahedron  1,  slightly  truncated  by  lu 
It  has  a  yellowish  brown  color  and  would,  if  perfect,  have  a 
length  of  tV  of  one  inch ;  the  other  crystal  was  about  half  that 
size,  had  a  fine  orange  color  and  was  a  combination  of  the  planes 
i  and  it;  it  contained  a  small  quantity  of  tungstate  of  oaryia. 
Both  crystals  gave  B.B.  traces  of  tin. 

11.  Rhombic  Tungstate  of  Lime, 

Found  also  at  the  Flowe  Mine. 

It  has  a  yellowish  and  greyish  white  color,  and  a  vitreous  loi^ 
tre,  which  is  subadamantine  on  a  fresh  fi*actnre. 

The  crystals  are  small  and  indistinct,  an  aggregation  of  manj 
individuals  frequently  formed  into  one  crystal ;  the  largest  one, 
which  I  have  seen,  but  which  was  very  imperfect,  was  Jth  of  an 
inch  long.  All  crystals  contain  a  nucleus  of  wolfram.  I  have 
noticed  the  following  planes :  ^  n,  ^,  1  and  It;  cleavage  could 
not  be  observed. 

Are  these  crystals  psendomorphs?  I  do  not  believe  it,  at  any 
rate,  they  have  not  the  appearance  of  psendomorphs.  We  know 
that  lime  is  isomorphous  with  oxyd  of  iron  and  manganese,  I 
would  therefore  suggest  that  tungstate  of  lime  is  dimorpnous^  and 

that  in  this  case  it  is  coating  a  nucleus  of  (j£^)Of  WO,,  just 

like  a  chrome-alum  crystal,  when  placed  into  a  solution  of  alum, 
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deposites  upon  itself  a  coating  of  the  latter,  or  in  the  same  man- 
ner, in  which  the  green  tourmaline,  of  Chesterfield,  Mass.,  sur- 
rounds a  nucleus  of  the  red.  I  do  not  think  that  ever  anybody 
considered  the  green  a  pseudomorph  of  the  red  one  ? 

12.  Wolfram. 

I  have  examined  the  wolfram,  which  forms  the  nucleus  of  the 
rhombic  tungstate  of  lime. 

Only  one  crystal  has  been  observed  yet,  which  shows  the 
planes  /,  it,  ^i  and  IJ.   Sp.  grav.  at  25°  Cels.  =7-496.   It  contains : 

Tongvtic  acid,      --..-.    76*79 
OzydofiroD,  -..-..  19*80 

Oxyd  of  mangaiiMe,        .....      535 
Lime,  ---....  0-82 

Binozjd  of  tin,     •  •  -  •  -  -     trace 

101*26 

This  corresponds  with  the  formula :  4FeO,  WO,-|-MnO,  WO,. 
13.  A  few  observatums  on  the  occurrence  of  Gold, 

Much  has  been  said  and  written  about  the  occurrence  of  gold 
in  veins  and  elsewhere  and  the  formation  of  the  same,  but  com- 
paring the  different  theories  with  some  venr  important  facts,  we 
are  often  at  a  loss  to  explain  the  latter  satisfactorily,  and  it  seems 
to  me  that  we  know  but  very  little  about  this  difficult  subiect. 
Without  anjr  intention  to  discuss  the  merits  of  the  different  theo- 
ries, I  will  give  in  the  following  a  few  data,  which  may  help  to 
throw  some  light  on  this  question. 

Oold  is  frequently  found  in  diorite  (in  smaHer  Quantities  in 
syenite  and  granite)  and  although  it  is  only  rarely  ^observed  in 
the  massive  rocks,  I  have  seen  specimens  from  Honduras,  C.  A., 
where  it  was  imbedded  in  the  diorite  without  any  other  associa- 
tion. The  result  of  the  complete  decomposition  of  the  diorite  is 
generally  a  red  clayish  soil  and  this  ha&  in  the  gold  region  of 
Korth  Carolina,  etc.,  a  high  reputation  for  its  ricnness  in  eold. 
It  was  in  the  diorite  region  of  Cabarrus  County,  N.  C,  where 
the  first  large  piece  of  gold  was  found,  weighing  twenty-eight 
pounds.  All  this  soil  is  more  or  less  auriferous,  out  containing 
the  gold  somewhat  concentrated,  nearly  in  the  same  ratio,  in 
which  the  lighter  particles  have  been  washed  away.  But  not 
only  in  this  country  the  diorite  has  been  found  to  be  auriferous^ 
as  is  proved  by  the  large  piece  of  eighty-six  pounds  which  was 
found  at  Alexandrowsk  near  Miask  in  Siberia,  nine  feet  below 
the  surface,  in  diorite. 

The  gold  obtained  from  the  disintegrated  diorite  is  generally 
smooth  and  rounded  as  if  it  was  water-worn.  This  cannot  be, 
however,  because  it  lies  still  in  its  original,  but  only  altered 
matrix,  and  has  not  been  subjected  to  any  attrition  by  water  and 
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Band ;  besides,  if  we  observe  any  cavities  in  sucb  ^Id,  we  find 
tbe  sharp  edges  of  crystals,  etc.,  in  the  same,  rounded  in  a  simi- 
lar manner,  jost  as  if  the  whole  piece  had  been  subjected  to  the 
action  of  acids,  which  in  reality  seems  to  have  been  the  case.  I 
believe  that  this  is  the  most  natural  explanation,  because  it  tells 
us  at  the  same  time,  to  what  source  we  must  trace  the  gold, 
which  we  find  in  the  veins  passing  through  these  formations. 

The  greatest  difficulty  presents  itself  by  inquiriug  into  the 
nature  of  the  solvent.  1  do  not  believe  it  is  very  probable  that 
the  gold  has  been  carried  off  as  a  silicate  of  gold,  or  by  the  action 
of  chlorhydric  acid  upon  the  sulphid.  What  seems  to  me  most 
reasonable^  is  that  it  was  dissolved  as  terchlorid  of  gold.  If  we 
remember,  that  the  decomposition  of  pjrites,  one  of  the  most 
commdn  accessory  constituents  of  dionte,  produces  sulphuric 
acid,  which  in  the  presence  of  the  never  wanting  chlorid  of 
sodium  and  an  higher  oxyd  of  manganese  may  liberate  small 
quantities  of  chlorincj  the  most  pd^^erful  solveitt  of  gold,  we  have 
at  least  a  very  plausible  explanation. 

After  penetrating  the  decomposed  diorite  the  solution  of  gold, 
pacing  aowii  the  veins,  comes  in  Contact  With  reducing  agents 
and  is  repreclpitated  again,  freaaently  in  crystals  or  crystalline 
forms.  I  shall  fiirther  below  make  a  few  remarks  about  the  sub- 
stances which  precipitate  the  gold,  in  veins  as  Well  as  in  beds. 

An  almost  positive  proof  that  the  eold  in  the  veins  of  the 
diorite  formation  originates  from  the  adjoining  rocks  is  the  fact 
that  the  deepei*  the  diorite  is  decomposed,  the  deeper  the  gold  is 
found  in  the  veins.  Many  of  these  veins  do  not  contain  any 
gold  at  fifty  feet  depth,  and  I  have  kndwn  veins,  which  were 
rich  near  the  surface,  not  to  c6ntain  a  trace  of  gold  at  thirty-five 
feet  depth.  Very  few  of  these  veins  (if  not  on  high  hills)  carry 
sinv  gold  below  120  feet  depth. 

The  occurrence  of  gold  in  beds  in  the  metamorphic  slates  at 
grettt  depth  can  fai'  more  be  relied  upon ;  Gold  Hill,  in  Bowan 
Co.  Ni  C,  for  instance,  is  over  600  feet  deep  arid  the  ore  as  rich 
as  ever*  Although  it  cannot  be  denied  that  the  greater  portion 
of  the  gold  in  such  deposits  is  as  old  as  the  stratum  itself,  in 
which  it  occurs,  it  is  certain  that  inside  of  such  auriferous  strata 
constant  changes  are  going  on,  gold  dissolved  and  reprecipitated. 
We  could  not  account  for  the  crystalline  structtire  of  most  of  the 
gold  in  such  beds  if  we  would  not  presume  that  the  freshly  pre- 
cipitated gold  deposits  frequently  upon  that  already  present 

The  description  of  a  few  specimens  in  my  collection  may  be 
interesting,  tor  they  prove  that  the  gold  must  have  been  in 
solution. 

a.  From  Whitehall,  Spotsylvania  Co.  Va., — shows  gold  asso- 
ciated with  tetradymite,  limonite  and  quartz.  The  gold  is  crys- 
tallized in  forms' belonging  to  the  i^hombohedral  system  and 
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sliowinff  very  distinctly  one  rhomboliedron,  scalenohedron  and 
basal  plan ;  it  is  coating  tetradymite  and  evidently  a  pseudo^ 
morpb  after  it.  I  have  seen  other  specimens  from  the  same 
locality,  but  of  inferior  value  and  beanty. 

6.  The  tetradymite  from  the  Tellurium  Mine,  Fluvanna  Co. 
Ya.,  and  the  native  bismuth  from  the  Peak  of  the  Sorato  in 
Bolivia,  S.  A.,  are  frequently  interlaminated  with  gold. 

I  bave  made  some  experiments  with  a  solution  of  terchlorid 
of  gold  and  tetradymite  and  found  that  the  latter  precipitates 
the  gold  £rom  a  dilute  solution  easily  with  a  smooth  and  brilliant 
surface. 

c.  In  the  upper  portion  of  the  ore  bed  in  the  metamorphio 
slates  at  Springfield,  Carroll  county,  Md.,  which,  near  the  sur- 
face, consists  of  magnetite  and  at  a  greater  depth  of  chalcopyrite 
and  other  ores,  sometimes  films  of  native  gold  bave  been  ob* 
served  coating  the  cleavage  planes  of  magnetite.  On  close  ex- 
amination it  can  be  noticed  that  below  the  film  of  gold  tbe  mag- 
netite is  oxydized  into  hydrated  sesquioxyd  of  iron. 

d.  A  very  striking  occurrence  of  native  gold  is,  that  where  it 
is  associated  witb  pyrites.  Most  of  the  pyritous  gold  ores  are  too 
poor  to  form  a  positive  opinion  about  the  form,  in  which  they 
contain  the  gold,  from  observation,  and  many  authors  are  of 
opinion  that  tne  gold  may  exist  in  the  form  of  a  sulphid,  either 
by  itself  or  as  a  sulphosalt.  If  we  take  it  for  granted  that  the 
pyrites  itself  is  tbe  result  of  the  reduction  of  iron-salts  and  bear 
m  mind  that  protosalts  of  iron  reduce  gold  tnstarUaneausly,  we 
cannot  adopt  this  opinion.  But  even  if  terchlorid  of  gold  should 
have  been  precipitated  by  sulphydric  acid,  whilst  passing 
through  the  vein,  it  could  not  remain  in  that  state  for  a  long 
time,  because  moist  tersulphid  of  gold  in  the  presence  of  the 
smallest  trace  of  an  acid  is  easily  decomposed  into  metallic  gold 
and  sulphuric  acid.  Some  specimens  of  auriferous  albite  from 
Winters  vein,  Calaveras  county,  Califi)rnia,  show  beautifully 
that,  wherever  there  is  a  crystal  of  pyrites,  small  crystals  of  gold 
are  attached  to  it,  demonstrating,  tnat  the  sulphate  of  iron  pre- 
cipitated the  gold,  previous  to  its  own  reduction  into  pyrites. 

All  these  mcts  prove  that  the  gold  is  carried  into  the  veins 
from  the  adjoining  rocks,  and  that  the  opinion,  which  considers 
veins  the  source  of  the  gold  of  alluvial  and  diluvial  deposits  and 
the  soil,  is  erroneous. 

K  another  proof  was  wanted  to  show  the  fallacy  of  this  idea, 
it  would  be  the  &ct  that  the  gold  from  the  soil  or  alluvial  and 
diluvial  deposits,  has  rarely  the  same  fineness  as  that  from  the 
veins  wrought  in  the  immediate  neighborhood  of  the  same,  the 
latter  being  generally  less  fine.  It  is  impossible  therefore  that 
the  destruction  of  a  portion  of  these  veins  could  have  furnished 
the  gold  of  such  deposits. 

Philadelphia,  July  27, 1869. 
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Art.  XXXI. — Notice  of  a  Memoir  by  M.  Julea  Marcou,  entitled 
"  Di/as  and  TVias  or  the  New  Bed  Sandstone  in  Europe,  North 
America  and  India,^^*  (la  a  letter  fjx)m  Sir  BODERICK  I. 
Murchison  to  the  Editors.) 

Gentlemen — 

In  the  early  part  of  last  winter  I  read  with  surprise  the  fol- 
lowing paragraph  in  a  published  letter  by  M.  Jules  Marcou  on 
Amencan  Geology.  "  1  think  that  the  term  Permian,  at  least 
as  given  by  Murchison  for  the  strata  of  the  government  of  Perm, 
a  very  improper  one.  There  are  strong  suspicions  that  Murchi- 
gon  has  put  into  his  Permian  a  part  if  not  the  whole  <rf  the 
Trias,  and  I  am  almost  certain  that  if  .geologists  accept  the  Rus- 
sian Permian  as  Murchison  has  defined  it  as  the  type,  the  Trias 
will  disappear  from  classification  in  Asia,  Africa,  America,  and 
Australia. 

Considering  this  to  be  a  serious  charge,  I  wrote  to  M.  Marcou 
and  begged  to  know  the  grounds  on  which  he  had  made  it.  As 
he  had  never  been  in  Bussia,  I  called  his  notice  to  another  ex- 
pression in  his  own  letter  on  American  geology  in  which  he 
says:  "not  having  visited  Kansas  or  Nebraska  I  have  no  de- 
ciaed  opinion  respecting  the  geology  of  those  countries;  for  I 
profess  the  doctrme  that  geologists  must  see  with  their  own 
eyes,"  &c.  I  further  expressed  a  wish,  that  M.  Marcou  had 
acted  on  his  own  doctrine,  as  respected  Bussia,  before  he  passed 
so  severe  a  judgment  on  the  researches  of  M.  de  Verneuil,  Count 
Keyserling  and  mysel£  The  replies  sent  to  me  by  that  gentle- 
man, though  very  polite,  being  by  no  means  satisfactory,  I 
stated  to  him  my  intention  of  publishing  our  correspondence  in 
your  journal.  But  I  abstained  to  do  so  until  M.  Marcou  had 
produced  a  fuller  explanation  of  his  views. 

Afker  a  study  of  the  original  work  of  my  friends  and  self,  M. 
Marcou  has  at  length  produced  his  results  in  the.Bibliothdque 
Universelle  de  Geneve  under  the  title  of  which  a  translation  i» 
given  at  the  head  of  this  letter. 

Leaving  my  able  contemporaries  in  America  and  the  Geologi- 
eal  Surveyors  in  India  to  settle  their  accounts  with  M.  Marcou, 
I  have  requested  my  coadjutor,  M.  de  Verneuil,  to  answer  this 
article  in  tne  French  language.  In  the  mean  time  I  confidently 
refer  the  judgment  of  the  value  of  this  critical  essay  to  all  geolo- 
gists who  have  followed  the  progress  of  their  science. 

All  such  j)ersons  know,  and  particularly  those  who  have  read 
the  new  edition  of  my  work  on  Siluria,  lliat  the  absolute  distinc- 
tion between  the  fossils  of  the  Permian  group  or  Di/tu  of  M. 
iMarcou  and  those  of  the  Trias  is  much  more  sharply  defined 

^  Bibliothdqae  IJniyenelk  de  Gendre,  Mai  et  Jain,  1869. 
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tban  ever,  and  yet  he  reverts  to  the  former  and  obsolete  state  of 
the  science  and  merges  these  two  most  markedly  separated  de- 
posits in  one  natural  groap.  The  author  applies  his  new  word 
'Dyas'  to  the  rocks  in  question  because  the  two  deposits  only  of 
Botbe-liegende  and  Zechstein  chiefly  prevail  in  certain  tracts; 
but  geologists  who  have  gone  through  all  the  proois  I  have  ad- 
ducea  from  various  countries  of  a  clear  division  of  the  Permian 
rocks  into  three  parts,  of  which  Zechstein  is  the  centre,  will  not 
easily  be  led  to  adopt  the  use  of  the  new  word — still  less  to  mix 
up  as  proposed  the  Dyas  and  Trias  in  one  geological  group. 

Although  I  will  not  answer  objections  in  detail  on  the  geology 
of  Russia  which  proceed  from  a  writer  who  has  never  been  in 
that  country,  let  me  inform  those  of  your  readers  who  are  in 
the  same  condition  as  M.  Marcou,  that  one  of  the  very  reasons 
he  assigns  to  depreciate  the  correctness  of  my  ultimate  classifi- 
cation, ought  to  operate  in  my  favor.  It  is  quite  true  that  in 
most  parts  of  the  vast  region  of  Russia  (larger  than  France)  oc- 
cupiea  by  the  rocks  to  which  I  assigned  the  .name  of  Permian, 
ther;e  is  no  large  development  at  their  base,  of  those  deposits 
which  in  Germany  are  known  as  the  Roth-todt-liegende,  though 
even  in  Russia  there  are  tracts  in  which  underlying  grits  with 
plants  represent  that  German  deposit  But  the  great  fact  which 
1  established  b^  visits  to  all  the  classical  districts  of  Germany 
before  the  publication  of  the  work  on  Russia  and  by  comparinff 
them  with  those  of  Russia  is,  that  whether  the  pebble-beds  and 
sandstones  underlie  the  Zechstein  as  in  Germany  or  are  inter- 
mixed with  and  chiefly  overlie  all  the  limestone  as  in  Russia^ 
the  plants  of  the  two  regions  have  been  pronounced  to  be  iden- 
tical. These  plants  are  related  generically  to  the  Carboniferous 
forms,  whilst  on  the  authonty  of  Goppert  they  are  pronounced 
to  be  entirely  distinct  from  those  of  tne  Trias. 

In  short,  the  whole  geological  series  does  not  offer  a  more 
complete  discordance  or  type  between  any  two  conterminous 
groups  than  that  which  exists  between  the  fossils  of  the  Per- 
mian and  those  of  the  Trias,  whether  we  refer  to  their  respect- 
ively imbedded  reptiles,,  fishes  and  shells,  or  to  their  plants ;  the 
one  set  marking  the  close  of  Palaeozoic,  the  others  the  corn* 
mencement  of  the  Mesozoic  era.  Yet  these  are  the  two  deposits 
which  M.  Marcou  unites  in  one  natural  group  under  the  name 
of  New  Red  Sandstone. 

To  conclude,  let  me  request  you,  Messrs.  Editors,  to  have  the 
goodness  to  translate  into  English  the  concluding  page  of  the 
memoir  of  M.  Marcou,  beginning  "  En  resum^"  &c.,  and  I  will 
then  require  no  other  reason  to  induce  plain  geologists  to  side 
with  my  associates  and  self,  by  retaining  in  the  great  palaeozoic 
division  of  life,  the  inhabitants  of  the  Permian  era,  and  by  op- 
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posing  the  views  of  an  author  who  considers  such  fossils  to  be 
the  remains  of  **  precocious  beings" — ^the  *  precursors'  or  *  ad- 
vanced guard'  of  the  secondary  or  Mesozoic  populations!" 
I  remain  gentlemen,  your  very  obedient  servant, 

KODEEIOK  I.  MUBCHISON. 
Oeologicfd  Survey  Office,  Loodoo,  July  26th,  18S9. 

P.  S. — Informing  his  readers  that  my  eminent  friend  M. 
d'Omaliqs  d'Hallov  had  named  the  s^me  rocks  Penifen  ('poor*) 
which  I  afterwards  termed  Permian,  M,  Marcou  should  recol- 
lect, that  when  I  wrote  my  first  letter  on  the  subject  to  Dr. 
Fischer  ftt  Moscow  in  1842,  1  was  far  distant  from  any  works  of 
reference.  When,  however,  I  consulted  the  *  Elements  de  GA>1- 
ogie'  of  (J'Omalius,  published  in  1831,  I  found  that  although 
that  sound  geologist  had  widely  separated  his  *  Penmen'  from  the 
^  Terrain  Kuprique,'  he  still  maintained  as  a  part  of  the  group 
the  *  New  Red  Sandstone,*  from  which  the  Permian  was  specially 
distinguished.  Moreover,  I  much  preferred  a  purely  geograph- 
ical name  taken  from  a  country  where  fossils  abounded,  to  a  term 
which  implied  poverty  of  fossils.  Jri  fact,  M,  d'Omalius  tells  us 
(p.  276)  that  his  name  Peu6en  was  intended  as  a  French  transla- 
tion of  Robt-todt-liegende,  the  examples  of  which  rock,  best 
Jcnown  to  the  Nestor  of  Belgian  geologists,  near  Malmedy,  are 
indeed  quite  sterile,  as  X  know  from  personal  examination  long 
before  I  visited  Russia. 

The  following  is  the  summary  of  Mr  Marcou,  called  for  in 
the  last  paragraph  of  Sir  R  L  Murchison's  letter, — Eds. 

"  To  sum  up,  I  am  led  to  regard  the  New  Bed  Sandstone  com- 
prising the  Dyas  and  Trias  as  a  great  geologic  period,  equal  in 
time  and  space  to  the  Palaeozoic  epoch,  or  the  Gray  wack&  (Silu- 
rian and  Devonian),  the  Carboniferous  (the  Mountain  Limestone 
and  Coal  Measures),  the  Mesozoic  (Jurassic  and  Cretaceous), 
the  Tertiary  (Eocene,  Miocene  and  Pliocene),  and  the  recent  de- 
posits (Quaternary  and  later).  I  also  restrict  the  limits  ordina- 
rily ascribed  to  the  Palaeozoic  and  the  Mesozoic,  and  give  them 
proportions  more  in  harmony  with  those  of  the  Tertiary  and  re- 
cent epoch — to  the  end  that  we  may  have  a  well  balanced  and 
natural  classification. 

**In  the  '  New  Bed'  as  well  as  in  all  other  great  epochs,  we 
remark  that  the  lower  beds,  (the  l^othrliegende)  contain  Car* 
boniferous  forms  of  life — a  kind  of  ^rear  guard^  of  the  popula- 
tions whose  destruction  had  commenced,  indicating  that  there 
were  some  organisms  endowed  with  a  vital  force  superior  to  that 
given  generally  to  other  beings,  permitting  them  to  witness  the 
disappearance  of  all  their  contemporaries,  and  at  the  same  time 
to  become  the  spectators — but  isolated  spectators^  of  the  advent  of 
new  generations,  which,  although  composed  of  beings  somewhat 
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similar  to  their  predeeessors,  are  endowed  nevertheless  with 
other  form&  and  of  necessity  therefore  with  other  habits,  asso- 
ciations, and  aspects — exactlr  like  the  centenary  in  our  human 
societies.  On  the  other  han(),  the  upper  beds  of  the  New  Ked, 
such  as  the  *HalstatterKalk,'  the  'RaiolerSchichten,*  the  'Bone- 
bed,'  or  the  Keuper  contain  forms  indicating  the  approach  of 
another  geologic  period  of  secondary  beds  (Jurassic  and  Cretace- 
ous), beings  which  Professor  Quenstedt  has  happily  designated 
as  the  ^precursors'  or  ^  advance  guard'  of  the  Mesozoic  popula- 
tions. Precocious  beings,  these  precursors,  recalling  generally 
by  their  sudden  appearances  and  disappearances,  those  comets 
which  coming  from  time  to  time  announce  that  greatevents  are 
on  the  point  of  fulfillment.  Or,  better  still,  they  may  be  com- 
pared to  plants  which,  forced  in  hot-houses,  flourish  in  the  win- 
ter, in  place  of  awaiting  the  spring  and  whose  pale-tmted  flow- 
ers, ana  etiolated  or  disproportioned  forms,  appear  as  if  they 
^new  that  they  were  before  their  time,  and  as  if  it  was  only  a 
eipecies  of  tentative  experiment,  which  they  were  performing  and 
so  they  hastened  to  aisappear  to  make  room  for  the  vigorous 
and  abundant  flora  of  the  warm  season."— AWiotfi^yuc  Univer- 
sells  {de  Oetiive),  Juin  20,  1869^  pp.  145,  146. 

[Obs,  It  will  be  interesting  for  the  reader  to  t\Jm  from  Mr. 
Marcou's  "rear  guards,  isolated  spectators,"  and  "advance 
guards,"  to  the  plain  prose  of  facts  observed  by  Dr.  Newberry  in 
New  Mexico,  on  the  site  of  oui'  author's  assumed  Jurassic  beds. 
See  p.  298.] 


Art.  'XXXtt— Examination  of  a  supposed  Meteoric  tron^  found  near 
Ruiher/ordton,  North  Carolina;  by  CHARLfiS  VfUam  Shepard. 

For  mv  first  knowledge  of  this  Iron,  I  am  indebted  to  Dr. 
Thomas  S.  Duflfy  of  Rutherfordton,  who  in  the  winter  of  1857 
casually  mentioned  to  me  at  Charleston,  that  he  had  been  shown 
a  verv  remarkable  specimen  ol  an  ore  found  in  hip  vicinity,  of 
the  character  of  which  no  one  had  been  al^le  to  pronounce  a 
satisfactory  judgment  From  his  description  of  its  lustre  and 
color,  and  of  certain  striae  on  one  or  more  sides  of  the  mass,  I 
conceived  it  might  prove  a  large  crystal  of  mispickel.  He 
was  kind  enough  on  his  return  home  to  send  me  in  a  letter, 
a  few  grains  that  had  been  chipped  from  the  mass.  These  I 
found  to  be  slightlv  malleable  and  magnetic,  while  they  suf- 
fered no  sensible  alteration  before  the  blowpipe; — properties 
that  at  once  excited  my  curiosity,  and  led  to  my  requesting  Dr. 
Duff  to  purchase  the  specimen  for  me.  Sotnetime  elapsed  be- 
fore he  was  able  to  effect  the  object,  chiefly  owing  to  the  removal 
of  the  original  proprietor  to  a  distance  firom  Butherfoirdc    In 


Digitized  by  VjOOQ IC 


260     C.  U.  Shepard  on  a  Meteoric  Iron?  from  iV.  CaroUna. 

November,  1858,  however,  he  sent  the  spedmen  to  me  by  the 
hand  of  Bev.  Mr.  Bowman ;  and  a  month  after  addressed  me 
the  following  note,  in  reply  to  several  interrogations  I  had 
propounded  ''I  have  been  considering  the  questions  you  asked 
me  relative  to  the  nondescript  specimen  I  sent  you  by  Mr. 
Bowman.  It  was  ploughed  up  at  the  foot  of  a  hill  near  a 
small  water-course,  named  Sisemore  Branch,  about  half  a  mile 
from  where  it  empties  into  Second  Broad  Kiver,  and  four  miles 
from  Butherfordton.  It  was  found  by  a  man  named  Pinner, 
who  has  since  removed  to  the  southwest  Search  was  made,  but 
no  similar  piece  was  discovered,  although  iron  ore  of  good  qual* 
ity  was  found.  There  are  no  iron-works  in  the  neighborhood, 
lliis  is  all  the  information  I  am  able  to  communicate  about  a 
substance  which  has  puzzled  us  all  here.  You  will  oblige  me 
by  retaining  it  in  your  possession,  till  I  can  say  something  defin* 
ite  as  to  its  ownership.'*^ 

My  perplexity  was  greatly  increased  on  the  inspection  of  the 
mass.  Its  weight  was  three  pounds  and  three  quarters,  and  its 
specific  gravity^  6'746.  Its  shape  was  imperfectly  cylindrical ; 
and  it  measured  a  little  above  three  inches  in  length,  by  rather 
less  than  three  in  one  of  its  diameters,  and  two  in  the  other.  It 
was  moreover  slightly  tapering  in  its  figure,*— having  evidently 
been  broken  directly  and  evenly  across  at  each  extremity,  from 
connection  with  a  longer  mass,  that  may  have  been  stalactitic 
in  shape,  or  even  drop-form,  like  the  Charlotte  meteoric  iron^ 
that  was  seen  to  fall  August  1, 1835.  Almost  the  first  impression 
created  by  the  fragment  is,  that  it  is  cast-iron  or  steel,  that  has 
been  run  in  a  mould  formed  by  a  fossil  Calamite,  supposing  also 
that  the  surfeoe  was  afterwards  perfectly  cleared  of  any  crust 
or  film,  and  polished  throughout  at  every  point    Sin'gular  ver- 
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.  tical  8tri»  prevail  on  one  aide  of  the  flattened  cylinder,  while  on 
the  other  half,  a  totally  different  style  of  marking  is  visible. 

The  nearer  the  view  however,  the  less  striking  is  the  resem- 
blance  to  any  species  of  casting :  and  the  shape  is  seen  to  conform 
but  very  imperfectly  to  a  section  of  a  Calamite ;  for,  strictly 
speaking,  the  mass  is  only  semi-tjylindric  in  figure,  three-fiflHs 
of  the  remainder  being  flat,  and  the  balance  but  slightly  convex. 

The  first  sketch  presents  an  outline  of  the  smaller  base. 

The  same  general  figure  would  be  afforded  by  cross-sections 
made  at  any  point,  between  the  base  and  su^imit  of  the  mass ; 
and  it  may  therefore  be  employed  to  describe  in  part,  the  char- 
acter of  the  sides  of  the  cylinder*  From  1  to  2  is  a  pitted,  wavy, 
irregular  surface,  like  that  ordinarily  seen  on  true  meteorites. 
Between  2  and  5  is  the  most  peffectly  turned  and  smooth  por- 
tion of  the  cylindric  surface.  Its  symmetry  is  nearly  complete, 
except  for  four  vertical  channels  or  grooves,  one-sixteenth  of 
an  inch  in  depth  and  one-eighth  across  at  top.  These  have  con- 
vex sides  which  meet  at  bottom  so  as  to  touch  without  actual 
coalescence,— continuing  distinct^  though  in  apposition,  for  a 
depth  of  nearly  one-tenth  of  an  inch.  In  several  places  also  the 
entire  channel  of  the  groove^  for  the  distance  of  nearly  an  inch, 
is  filled  with  the  substance  of  the  mineral,  as  if  the  matter  had 
flowed  into  and  filled  it  aftef  the  solidification  of  the  sides.  It 
is  noticeable  also,  that  the  external  surface  of  the  matter  thus 
introduced  is  exactly  smoothed  off)  and  pitted,  to  correspond  to 
the  rounded  cylindric  surface  of  the  mass.  These  grooves  occur 
at  8,  4,  5  and  a.  Between  the  grooves  are  numerous  perfectly 
parallel  and  equidistant  vertical  lines,  made  up  of  slignt  punc- 
tures or  depressions.  The  punctulated  striae  are  denoted  as  to 
number  and  position  in  the  figure,  by  the  inwardly  proiecting 
points.  Other  dots  are  here  and  there  visible  also  upon  the  sur- 
faces, intermediate  between  the  punctulated  lines,  all  of  which 
are  seen  in  the  second  diagram,  where  a  full  representation  is 
given  of  the  grooved  semi-cylinder  itself.  Portions  of  the 
groove  which  have  been  filled  up  are  seen  near  the  bottom. 
The  punctulated  lines  are  denoted  on  B,  C  and  D.  They  are 
less  visible  on  E,  while  A  is  undulous  and  pitted,  as  in  meteor- 
ites generally.  The  side  of  B,  contiguous  to  A,  has  a  character 
intermediate,  between  the  broad-pitted  and  the  punctulate. 

The  opposite  side  (fig.  8)  of  the  mass  is  perhaps  the  most 
anomalous  in  its  markings.  The  flat  surface  F  (from  which  a 
considerable  fragment  has  been  chipped  off  at  g)  is  smooth,  with 
the  exception  of  a  multitude  of  finely  pectinated  wrinkles,  or 
wave-lU:e  elevations,  which  to  the  axis,  are  almost  horizontally 
disposed.  These  are  interrupted  in  their  continuity  by  several 
nearly  smooth  spaces,  or  channels,  running  cross-wise  from  top 
to  bottom,  as  if  produced  by  the  pressure  of  a  broad  gravure. 
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Other  lines  still  more  delicate  come  into  view  with  the  aid  of  a 
glass,  forming  a  complication  of  patterns  exceedingly  delicatei 


8. 
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but  too  intricate  for  description.  They  do  not  however  poesess 
any  analog  to  the  etchings  on  meteoric  iron,  steel  or  cast-iron. 

The  sunace  G  at  its  uppermost  portion  (or  to  the  right  in  the 
figure)  is  almost  perfectly  smooth,  presenting  only  a  faint  resem- 
blance  to  the  fiat  side,  in  the  presence  of  a  few  nearly  obsolete 
wrinkles.  At  the  middle  region,  however,  these  elevations  be- 
come more  strongly  marked ;  Vhile  still  lower  down  (to  the  left) 
they  degenerate  in  regularity  and  pass  into  the  pitted  and  undu- 
lous  surface,  as  they  form  the  interior  of  a  crateriform  cavity 
fully  half  an  inch  deep,  by  three  quarters  of  an  inch  across  at  its 
opening.  The  appearance  of  this  cavity  at  once  suggests  the 
idea  that  a  blunt  solid  was  thrust  into  the  matter  when  nearlv 
congealed,  forcing  it  into  the  large  wrinkles  or  waves  which 
form  the  circumference  of  the  crater.  Indeed,  it  appears  highlv 
probable  that  all  the  undulations  and  crimpings,  large  and  small, 
originated  in  the  foreign  body  that  produced  this  deep  cavity. 
Yerj  little  stress  however  could  be  attached  to  an  explanation 
of  such  various  and  unusual  appearances  as  this  mass  presents, 
and  I  could  venture  upon  no  conjecture  of  its  origin  as  a  whole, 
more  probable,  than  that  the  matter  of  which  it  is  composed  had 
fiowed  originally  into  a  cavity  in  some  earthy,  refractory  mate- 
rial, where  it  slowly  suffered  congelation,  pressing  with  greater 
force  perhaps  against  the  walls  of  the  cavity  on  the  striated  or 
semi-cylindric  side  than  upon  the  other.  In  any  case,  it  seems 
quite  certain,  that  its  formation  occurred  with  entire  exclusion 
of  atmospheric  air;  and  if  a  meteorite,  it  must  have  been  pro- 
tected by  a  covering  of  stony  matter,  until  it  reached  the  surfiEU^ 
of  the  earth.  The  strangeness  of  external  aspect  was  regarded 
as  affording  a  certain  degree  of  probability  in  favor  of  its  mete« 
oric  oriffin ;  since  all  who  have  studied  these  productions  atten- 
tively, have  recognized  in  them  traits,  wholly  inexplicable  from 
our  knowledge  of  merely  terrestrial  matter. 

Chemical  experiments  soon  proved  that  the  mass  was  essen- 
tially composed  of  iron  and  silicon,  with  an  unusually  high  pro* 
portion  of  the  latter  element ;  a  discovery  again,  that  pointed 
with  some  significancy  towards  a  meteoric  origin,  provided  the 
artificial  source  should  also  be  rendered  improbable :  for  up  to 
this  moment,  no  mineral  belonging  to  our  earth  has  presented 
silicon  combined  with  any  other  element  than  oxygen.  I  has- 
tened to  communicate  my  result  to  Dr.  Duffy,  from  whom  I 
received  (Jan.  1,  1859)  the  following  additional  information. 
"I  had  the  pleasure  of  receiving  yesterday,  your  note  of  the 
27th  ult.  The  account  you  give  me  of  the  mineral  I  sent  you  is 
very  interesting.  I  beg  you  will  accept  of  the  mass  from  me.  It 
was  found  in  the  spring  of  1855.  There  is  no  evidence  of  iron 
ever  having  been  made  near  the  place.  I  shall  be  able  to  send 
you  some  iron-ore  from  the  same  locality,  when  an  opportunity 
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occurs.  The  nearett  place  of  iron  mano&cture  is  High  Shoal 
(supposed  to  be  twelve  miles  distant  from  where  the  specimen 
was  found).  Before  I  sent  it  to  jou,  I  showed  it  to  several  per- 
sons connected  with  this  furnace;  but  they  were  all  equally 
puzzled  to  make  out  what  it  was.  The  general  conclusion  ar- 
rived at  being,  that  it  was  of  a  mineral  character." 

As  yet  I  have  received  no  specimens  of  the  iron-ore  said  to  be 
found  at  the  spot  The  geolo^  of  the  region  however  is  known 
to  be  primarv,  it  being  fully  within  the  auriferous  formation.  It 
is  probable  that  the  occurrence  of  iron-ore  at  the  spot  is  purely 
accidental,  as  such  ore  is  widely  distributed  througnout  the  gold 
region  of  the  southern  states. 

The  supposed  meteorite  breaks  with  greater  facility  than  cast- 
steel,  first  undergoing  a  slight  condensation,  if  struck  with  the 
edge  or  the  corner  of  a  hammer.  The  fractured  surface  is  some- 
what even,  of  an  iron-^rey  color,  and  yields  feeble  reflections  of 
}ight  in  rather  broad  irregular  patches,  in  shape  most  resem- 
bling those  produced  on  a  surface  of  a  coarse-grained  dolomite. 
Besides  the  oroader  patches  of  light  from  large  foliated  individu- 
als, are  others  from  tre^uent  scaly  points,  that  are  much  brighter. 
The  lustre  of  the  exterior  is  much  nigher,  and  the  color  is  lighter 
also,  than  that  of  the  fractured  surface.  Both  are  nearly  iden- 
tical with  those  of  polished  platinum,  though  the  color  incliQe0 
slightly  to  that  of  graphite. 

The  mass  is  not  wholly  without  vesicular  cavities ;  but  these 
jtre  very  rare,  and  can  scarcely  be  detected  without  the  aid  of  a 
glass.  One  of  them  is  ouite  round,  with  smooth,  shining  black 
wallSi  (probably  enfilmea  with  black  oxyd  of  iron)  and  another 
pear  by,  which  is  elongate  and  irregular,  contains  a  distinct  par- 
ticle of  quartz  or  silica.  It  may  be  mentioned  here,  that  several 
similar  grains,  but  too  minute  for  detection  with  the  naked  eye, 
were  left  a^r  the  solution  of  the  other  constituents  of  the  mass 
in  acids. 

It  nowhere  shows  the  remains  of  any  coating  or  crusty  and  is 
equalljr  free  from  evincing  the  slightest  tendency  to  oxydation 
or  tarnish ;  and  such  is  the  delicacy  of  the  raised  lines,  punc- 
tures and  sinuses  of  the  surface,  it  is  impossible  to  believe  that  it 
ever  had  any  such  investiture. 

The  hardness  is  7*5  on  the  mineralogical  scale,  scratching 
quartz  quite  easily,  when  its  sharp  angles  are  applied  to  rock 
crystal.  A  Sheffield  cutler  pronounced  it  harder  by  far,  than 
any  steel.  He  was  unable  to  temper  it.  When  suddenly  heated 
and  struck  with  a  hammer,  it  flew  to  pieces  like  glass.  A  frac- 
tured sur&ce  was  smootlied,  and  with  some  difficulty,  etched  with 
aqua  regia.  Its  color  (unlike  to  etched  steel)  was  but  slightly 
darkened ;  and  the  pattern  developed  was  simply  that  of  a  coarse 
grained  saccharoiddl  limestone,  rubbed  down  to  %  surface  on 
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sandstone  and  then  moistened.  It  chipfl  offender  blows  from  the 
hammer  into  thin  scales,  which  are  easily  crushed  to  powder  in  a 
steel  mortar.  It  may  then  be  ground  to  an  impalpable  powder 
in  an  agate  mortar,  with  greater  fecility  than  many  earthy  min- 
erals of  inferior  hardnes& 

The  following  observations,  showing  the  remarkable  passivity 
of  this  iron  were  next  made.  It  is  not  attackable  by  dilute  sul- 
phuric acid.  If  previously  reduced  to  powder,  a  very  feeble 
action  is  set  up,  which  proceeds  with  activity  as  soon  as  heat  is 
applied.  It  does  not  precipitate  copper  from  an  acid  solution  of 
the  cuprous  sulphate.  In  nitric  acid  also,  there  is  no  action,  un- 
less the  acid  is  concentrated  and  slightly  warmed,  when  a  few  bub- 
bles of  binoxyd  of  nitrogen  appear.  The  surface  however  does 
not  become  sensibly  corroded.  Hydrochloric  acid  gives  rise  to  a 
coating  of  bubbles  only ;  and  if  the  mass  was  previously  polished, 
its  surface  when  washed  and  dried,  is  found  to  have  grown  a 
shade  darker,  and  to  have  lost  its  metallic  lustre,  attenc^d  with 
the  developement  of  imperfect  lines  of  crystallization. 

A  few  grammes  in  the  state  of  powder  were  treated  with  hy- 
drochloric acid  at  the  temperature  of  80®.  The  extrication  of 
hydrogen  gas  was  gradual,  unattended  by  any  sensible  produc- 
tion of  heat.  The  action  was  considerably  promoted  by  slight 
agiuition.  On  heating  to  90°,  the  decomposition  of  the  hydro- 
chloric acid  was  much  promoted ;  and  the  gas  was  tested,  and 
found  to  be  pure  hydrogen.*  After  some  hours,  a  strong  yellow- 
ish green  solution  was  obtained;  and  a  film  of  the  same  color 
lined  the  flask  for  some  distance  above  the  level  of  the  liquid. 
The  flask  being  left  in  a  state  of  rest  for  some  time,  fell  in  tem- 
perature to  65  ;  and  its  contents  assumed  a  partially  gelatinized 
form.  On  the  slightest  agitation,  its  consistency  was  somewhat 
dispersed,  attended  by  a  singular  decrepitation,  resembling  the 
ticking  of  the  water-hammer,  on  the  agitation  of  the  fluid  in  Wol- 
laston^  cryophorus.  This  continued  as  often  as  the  flask  was 
moved,  for  many  minutes ;  and  was  unaccompanied  by  any  sensi- 
ble extrication  of  gas.  The  occurrence  of  this  phenomenon  was 
verified  in  several  repetitions  of  the  solution,  and  remains  at 
present  wholly  without  an  explanation. 

One  portion  of  the  solution  was  examined  by  sulphuretted 
hydrogen  for  other  metals,  without  their  detection.  Another  on 
being  cleared  of  the  iron,  was  found  to  contain  faint  traces  of 
magnesium.  The  main  portion  of  the  hydrochloric  solution, 
turbid  with  the  imperfectly  suspended  silica,  was  transferred  to  a 
filter,  upon  which  the  latter  was  left  in  a  voluminous  state,  and 
possessed  a  dark  greyish  tinge,  as  if  from  the  presence  of  traces 

*  With  strong  bydrochlorio  acid  at  a  lower  temperatmna  (aav  66^)  beautiful  greeD 
tabular  crystaU  are  formed^  suppoaed  to  be  a  hjdrated  double  chlorid  of  iron  and 
aiiicoo. 
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of  carbon  (possibly  also  of  silicon).    The  affusion  of  hot  water 

Eroduced  au  instantaneous  effervescence,  from  the  extrication  of 
ydrogen.  This  was  continued  by  subsequent  additions,  until 
t£e  acid  was  almost  completely  removed,  when  the  hydrated  silica 
occupied  the  bottom  of  the  filter,  having  a  somewhat  lighter 
shade  of  white,  and  on  being  turned  out  and  broken  up,  was 
found  to  be  filled  with  rounded,  amygdaloidal  cavities.  This 
singular  action  of  the  hot  water  may  proceed  from  the  subver- 
sion of  a  compound  present,  consisting  of  the  chlorid  of  silicoa 
and  hydi*ochloric  acid,  its  decomposition  bein^  occasioned  by 
the  washing  out  of  an  excess  of  hy orochloric  acidf  (aided  by  heatX 
— the  new  bodies  eliminated  being  silicic  acid,  hydrochloric  acid 
and  hydrogen.     Thus 

SiCl,  HCl+8HO=SiO»,  2HC1+2H. 

Or  the  effervescence  mav  be  occasioned  simply  by  the  decom- 
position of  water  (aided  by  heat),  through  the  presence  of  free 
silicon. 

The  silica  was  so  light  as  to  require  much  care  while  drying 
it  in  a  broad  platinum  capsule;  and  just  prior  to  its  ignition, 
a  bright  glow  set  for  an  instant  through  its  entire  mass,  produced 
by  the  combustion  of  a  trace  of  carbon. 

The  first  determination  of  the  proportions  of  the  iron  and  sili- 
con gave  as  follows : 

Iron, 8400 

Silicon, 1367 

It  occurred  to  me  at  this  stage  of  the  investigation  to  deter- 
mine, whether  a  compound  so  rich  in  silicon  would  yield  a  pure 
chlorid  of  silicon,  if  chlorine  were  presented  to  it  under  favor- 
able circumstances.  Accordingly,  a  current  of  dry  chlorine  was 
transmitted  over  the  powdered  mineral  in  a  glass  tube,  the  reac- 
tion being  aided  by  the  heat  of  an  alcoholic  lamp.  Arrange- 
ments were  made  for  condensing  the  product  in  a  letter  U  tube, 
surrounded  by  a  freezing  mixture.  As  soon  as  the  chlorine 
began  to  traverse  the  heated  powder,  a  brilliant  red  glow  at- 
tended by  scintillations  in  spots,  appeared  in  the  tube  for  the 
distance  of  half  an  inch  (from  the  end  nearest  the  source  of  the 
chlorine) ;  and  a  dense  yellowish  smoke  was  emitted  for  a  mo- 
ment, from  the  exit  tube.  The  action  in  the  tube  was  kept  up 
for  several  minutes.  It  now  and  then  burst  into  an  explosive 
combustion,  and  dashed  an  orange  red  vapor  upon  the  tube, 
which  was  afterwards  coated  red-brown  by  a  crystalline  precipi- 
tate, and  wetted  also  by  a  thin  liquid  that  could  not  be  forced  to 
enter  the  cooling  apparatus.  At  the  close  of  the  experiment,  a 
very  small  quantity  of  a  pale  yellow  liquid  was  found  in  the  con- 
densing tube.  In  this,  a  few  drops  of  water  produced  hydrochlo- 
ric acid  and  gelatinous  silica.    A  portion  of  the  liquid  was  also 
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tested  after  the  precipitation  of  the  silica  for  iron,  unattended  by 
its  detection,  even  in  the  minutest  trace.  The  volatile  product 
was  therefore  considered  as  terchlorid  of  silicon. 

But  the  charge  in  the  tube  which  had  suffered  combustion, 
was  found  to  be  swollen  to  three  times  its  original  bulk ;  and  was 
for  the  most  part  in  beautifully  perfect  hexagonal  crystals  of  a 
blood-red  color,  like  the  minute  forms  of  volcanic  hematite. 
These  crystals  were  found  to  possess  very  remarkable  properties, 
a  few  of  which  may  here  be  mentioned. 

The  tube  in  which  they  were  formed  was  carefully  corked,  so 
as  to  exclude  the  air.  On  allowing  a  few  of  them  to  fall  into  a 
dry  test-tube,  and  held  in  the  sun's  rays,  they  turned  a  deep  yellow 
with  a  tinge  of  green,  and  quickly  coiled  up  and  shrivelled, — 
at  the  same  time,  emitting  a  peculiar  ethereal  odor. 

In  the  process  of  seahng  hermetically  the  tube  in  which  the 
crystals  bad  been  formed,  a  considerable  jet  of  vapor  issued  from 
the  heated  end,  and  burned  with  a  bright  light,  attended  by  a 
white  smoke.  As  all  moisture  had  not  oeen  excludea  from  the 
powder,  it  appeared  probable  that  this  combustion  was  partly  to 
be  ascribed  to  siliciuretted  hydrogen;  and  the  smoke  was  at- 
tributed to  silicic  acid. 

The  red  crystals  in  the  air,  out  of  the  sun's  rays,  deliquesce 
rapidly,  forming  a  blood-red  solution;  and  are  soluble  in  ether 
and  in  water:  ammonia  throws  down  from  either  solution,  a 
mixture  of  silicic  acid  and  peroxyd  of  iron. 

On  heating  the  contents  of  the  sealed  tube  to  between  250* 
and  800°,  the  red  crystals  are  speedily  volatilized,  and  condense 
as  quickly  on  cooler  portions  of  the  tube  immediately  contiguous, 
— the  precipitated  crystals  filling  the  cavity  of  the  tube,  and  per- 
forming the  most  extraordinary  movements,  like  the  gyrations 
of  falling  snow-flakes. 

When  the  red  crystals  are  heated  in  a  tube  with  considerable 
access  of  air,  they  turn  yellow,  giving  rise  to  a  pale  yellow 
vapor.  This  on  cooling,  leads  to  a  greyish  white  coating  on  the 
glass,  and  the  formation  of  a  voluminous  greyish  powder,  which 
on  being  treated  with  warm  water  partly  dissolves,  leaving  silicic 
acid  behind.  The  solution  is  precipitated  by  ammonia,  of  a 
bluish  green  color  at  first,  but  aixerward  turns  to  red  brown.  I 
am  therefore  led  to  regard  the  red  crystals,  as  a  compound  of 
sesquichlorid  of  iron  and  chlorid  of  silicon ;  and  suppose  that  the 
presence  of  air  (aided  by  heat)  changes  it  to  one,  of  the  proto- 
chlorids  of  iron  and  chlorid  of  silicon,  with  formation  of  silicic 
acid, — possibly  to  a  compound  of  protochlorid  of  iron  and  silicic 
add  only. 

The  unusual  results  obtained  rendered  me  desirous  of  commu- 
nicating them  for  correction  and  advice,  to  Prof.  Wohler  of  G6"t- 
tingen,  a  chemist  who  had  especially  occupied  himself  not  only 
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with  the  analysis  of  meteorites,  but  with  the  study  of  silicon  and 
its  more  difficult  compounds.  I  accordingly  forwarded  to  him 
an  outline  of  my  results,  accompanied  by  a  few  grammes  of  the 
iron,  and  solicited  his  opinion  upon  the  subject.  He  had  the 
goodness  to  have  an  analysis  performed  for  me  under  his  eye, 
and  to  engage  in  some  experiments  himself  upon  the  material 
sent. 
The  analysis  afforded  the  following  result: 

Iron, 87-10 

Silicon,        ....  10-60 

Graphite,        ....  0-40 

98-10 

Of  which  he  remarks,  that  without  claiming  for  it  the  most 
rigorous  exactness,  it  is  sufficiently  accurate  to  show,  that  the 
composition  of  the  mass  is  essentially  a  compound  of  Fe'Si,  or 
one  of     ^ 

Iron, 88-80 

SUicon,        ....  11-20 

(Silicic  acid*being  assumed  =Si  0'). 

He  then  observes,  that  it  subseqaenthr  occurred  to  him  to  ex- 
amine the  precipitated  peroxyd  of  iron  K)r  phosphoric  acid ;  and 
that  he  detected  therein,  astronrfy  pronounced  proof  of  its  exist- 
ence. This  discovery  induced  him  further  to  say,  that  the  pres- 
ence of  phosphorus  points  to  its  meteoric  origin,  notwithstand- 
ing the  aosence  of  nickel  in  the  mass. 

I  have  since  made  a  determination  of  the  phosphorus,  and 
found  it  to  amount  to  1*812  p.  a ;  and  combining  the  numbers 
of  the  calculated  result  upon  the  iron  as  being  composed  of 
Fe'Si,  and  employing  therewith  Wohler's  determination  of  the 
carbon  and  my  own  of  the  phosphorus,  the  present  statement  is 
believed  to  bo  a  close  approximation  to  the  composition  of  the 
Butherfordton  mass : 

Iron, 87-279 

Silicon,      ....  11008 

Phosphorus,  •        •        .        -  1-812 

Carbon,      ....  0*400 

Magnesium,  -        -        .        .  trace 

We  recur  once  more  to  the  question  of  its  ori^n.  It  is  ad- 
mitted that  it  was  found  in  a  region  containing  iron  ores,  and 
that  the  manufacture  of  this  metd  had  been  carried  on,  though 
to  a  very  limited  extent,  at  the  distance  of  ten  or  fifteen  miles 
from  the  place  of  its  discovery.  It  is  with  difficulty  supposable 
that  so  considerable  a  mass  of  a  compound  before  unknown  in 
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chemistry  or  metallurgy  should  have  originated  in  such  a  source. 
Karsten,  the  highest  authority  perhaps  upon  the  products  of  iron 
furnaces,  says,  mat  the  greatest  quantity  of  silicon  he  ever  found 
in  raw  iron  (pig-metal)  was  8*46  p.  c. ;  and  that  this  large  pro- 
portion occurred  under  very  rare  circumstances.  Stromeyer 
who  studied  the  modes  of  combining  iron  in  silicon  with  much 
care,  succeeded  in  uniting  them  in  proportions  between  2*26  and 
9*3  p.  c.  of  silicon ;  but  m  the  cases  of  the  higher  proportions  of 
silicon,  he  found  the  carbon  increased  also  steadily  in  the  com- 
pound, to  a  very  high  per  centage.  It  would  hence  appear,  that 
the  trifling  amount  of  carbon  in  the  Butherford  mineral,  mili- 
tates against  the  view  of  its  furnace  formation :  nor  is  it  probable 
that  it  originated  in  a  refinery ;  for  Karsten  distinctly  asserts, 
that  in  that  process,  the  silicon  is  mostly  separated  and  slaggea 
off.  Can  it  be  a  natural,  terrestrial  product,  originating  after  the 
manner  of  a  fulgurite?  Heat  enough  has  perhaps  been  produced, 
during  the  most  }>owerfttl  discharges  of  lightning  to  melt  a  mass 
of  this  size ;  but  it  remains  for  us  to  conceive  of  the  electrolytic 
action,  which  should  unlose  and  bring  together  from  any  rocks 
or  minerals  within  our  knowledge,  such  elements  as  are  here 
found.  As  bearing  upon  its  meteoric  origin,  however,  we  may 
adduce  its  peculiarity  of  shape  and  structure,  the  presence  of 
phosphorus,  silicon  and  magnesium, — all  of  which,  as  here  com- 
Dinea,  are  eminently  meteoric  constituents.  But  as  no  body  has 
been  seen  to  fall  from  the  skies  possessing  a  similar  constitution 
with  the  Autherfordton  mass,  we  are  obliged  for  the  present  to 
admit,  that  the  proof  of  an  extra-terrestrial  origin  remains  in- 
complete ;  though  we  may  perhaps  be  allowed  to  claim,  that  the 
evidence  already  preponderates  in  this  direction. 

In  a  report  on  meteorites  submitted  by  me  to  the  American 
Association  in  1848, 1  proposed  an  order  of  brittle,  metallic  mete- 
orites, to  provide  a  place  for  several  examples  then  regarded  by 
me  as  meteoric,  viz :  one  from  Randolph  county  North  Carolina, 
another  from  Bedford  county  Pennsylvania,  together  with  a  third 
from  Otsego  county.  New  York, — tnis  last  differing  from  the  first 
two  in  important  respects  as  to  composition,  and  which  I  placed 
in  a  section  by  itself,  under  the  order.  The  two  first  mentioned 
agreed  in  not  containing  either  of  the  substances  then  supposed 
to  be  characteristic  of  true  meteors ;  while  that  firom  Otsego,  pos- 
sessed those  constituents  in  the  fullest  manner.  For  these  rea- 
sons, I  have  thought  proper  in  my  later  printed  catalogues  of 
meteorites,  to  place  the  Randolph  and  Bedford  localities  among 
the  doubtful  tneteoric  irons,  where  their  number  has  unexpect- 
edly been  augmented  by  the  discovery  in  Montgomery,  Ver- 
mont^ of  a  third,  possessing  the  same  general  properties.  I  may 
now  add,  that  the  Rutherfordton  iron  approaches  much  more 
nearly  to  each  of  the  three,  than  to  any  other  kind  of  matter  with 
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which  I  am  acquainted.  Still  I  cannot  pronounce  tbem  identi- 
cal, though  my  yerj  imperfect  examination  had  enabled  me  to 
indicate  silicon  from  the  first,  as  a  constituent  of  the  Bandolph 
specimen.  They  were  each  found  under  circumstances  equally 
&vorable  as  in  the  case  of  the  Rutherford  iron,  to  the  idea  of 
their  being  natural  productions.  But  unfortunately,  the  size  of 
the  specimens  was  so  small  as  to  render  their  full  elucidatioQ 
difficult  Nevertheless,  I  hope  very  soon  to  subject  them  anew 
to  examination ;  and  I  think  I  may  add,  with  eyery  probability 
of  establishing  the  real  existence  of  the  group  of  meteoric  irons 
originally  proposed,  but  which  has  temporarily  been  withdrawn 
from  my  classification. 

As  a  convenient  name  for  the  Rutherfoidton  species  of  matter, 
I  would  propose  that  of  Ferrosilicme. 


Abt.  XXXIII. — On  a  Shooting  Meteor^  seen  to  fiUl  at  Charleatonj 
South  Carolina^  on  the  evening  of  November  16^,  1857,  tvith  no* 
iices  of  other  supposed  shooting  meteors;  by  Charles  Upham 
Shefard. 

In  callino;  attention  to  the  matter  of  a  shooting  meteor,  I  am 
conscious,  that  the  evidence  of  its  genuineness  is  not  absolutely- 
perfect;  nevertheless,  it  falls  so  little  short  of  entire  satisfistcton- 
ness,  as  to  make  it  fully  worthy  of  notice.  No  instance  of  the 
kind  at  least,  has  yet  been  recorded,  entitled  to  so  much  confi- 
dence. In  detailing  the  circumstances,  I  shall  aim  to  present 
every  particular,  precisely  as  it  came  to  my  knowledge. 

Mr.  Sparkman  K  Scriven,  aged  about  17,  and  clerk  in  the 
dry  ffooQS  store  of  Messrs.  Browning  &  Ketchum  of  King  street, 
Charleston,  a  young  man  of  excellent  character,  was  the  princi- 
pal observer  of  the  phenomenon.  He  had  just  returned,  at  half 
})aBt  8  in  the  evening  of  Nov.  16tb,  1857,  to  the  residence  of  his 
iather  (Mr.  J.  M.  Scriven)  in  Morris  street,  three  doors  west  of 
King,  and  having  occasion  to  step  into  the  portico,  he  saw  a  red, 
fiery  ball  of  the  size  and  shape  of  an  orange,  slowly  descending 
through  a  distance  apparently  of  20  or  80  feet,  to  the  ground 
Its  fall  was  scarcely  more  rapid  than  that  of  a  soap  bubble,  ^v* 
ing  him  time  to  call  his  sister,  a  little  ^rl,  to  see  it  strike  a  hi^ 
wooden  fence,  distant  about  fifty  or  sixty  feet  from  the  portico, 
and  which  separated  the  door-yard  from  a  church  enclosure  ad- 
joining. It  seemed  to  adhere  for  an  instant  to  the  board  against 
which  it  struck,  and  then  separated  into  three  parts  and  disap- 
peared. The  evening  was  dark,  it  having  followed  a  rainjr  after^ 
noon,  though  at  the  lime  of  the  M,  it  had  ceased  to  rain  and 
become  very  foggy- 


Digitized  by  VjOOQ  IC 


C.  U,  Shepard  on  a  Shooting  Meteor  from  8.  Carolina.    271 

NcHhiDg  further  would  probably  have  been  heard  of  the  phe- 
nomenon but  for  the  accidental  reading,  by  an  elder  sister 
the  next  day  at  the  break£EU9t  table,  of  a  paragraph  from  the 
newspaper,  relating  to  a  meteoric  fall,  where  the  specimens 
picked  up  were  said  to  have  possessed  a  strong  odor  of  sulphur. 
This  inouoed  young  Scriven,  who  had  never  before  heard  of 
meteoric  fstlls,  at  once  to  examine  the  fence  against  which  the 
ball  bad  struck.  The  fence  was  eight  feet  high,  and  formed  of 
long  strips  of  horizontally  disposed  boards.  It  was  near  the 
extremity  of  an  uppermost  board,  that  had  been  detached  and 
bent  around  so  as  to  present  its  flat  side  uppermost,  that  the 
body  had  been  seen  to  impinge.  And  here  it  was,  that  he  dis* 
covered  adhering,  a  small  oristling  mass  of  black  fibres.  These 
h^  detached  and  carried  into  the  house.  As  it  had  rained  again 
during  the  night,  he  was  led  to  suppase  that  the  rest  of  the  mat- 
ter had  been  washed  away.  He  searched  the  ground  among  the 
dead  grass,  but  not  until  after  the  second  night,  when  much  more 
rain  had  fallen.  He  could  find  no  more  of  the  same  material, 
though  he  gathered  up  numerous  small  fragments,  which  proved 
to  be  ordinary  charcoal. 

Mr.  Scriven  (the  fitther)  was  so  much  struck  with  the  appear- 
ance  of  the  black  fibres,  together  with  the  circumstances  under 
which  they  had  been  found,  that  he  rec[uested  his  son  to  call  on 
Dr.  Wm.  rettigrew,  the  family  physician,  and  describe  to  him 
what  had  happened.  Two  days  however  elapsed,  before  Dr. 
Pettigrew  heard  of  the  case.  He  immediately  repaired  to  the 
house,  where  he  was  informed  of  the  particulars  as  above  de- 
scribed, and  shown  a  mere  pinch  of  the  matter  that  had  been 
detached  from  the  fence, — ^the  principal  portion  of  it  having  un- 
fortunately been  given  to  a  young  man  of  the  neighborhood,  an 
engineer  at  the  depot  of  the  Nortnwestem  railroad,  who  wished 
to  exhibit  it  to  his  firiends. 

Dr.  Pettigrew  immediately  called  to  acquaint  me  of  the  case ; 
but  not  finoSng  me  at  home,  we  did  not  meet  until  the  forenoon 
of  the  20th,  vmen  he  presented  me  the  specimen  gathered  by 
Scriven,  and  took  me  to  the  spot. 

I  heard  the  statements  repeated  from  the  different  members  of 
the  famil  \%  corroborative  of  those  above  presented,  and  examined 
the  place  upon  the  board,  from  whence  uie  fibres  had  been  gath- 
ered. It  presented  no  discoloration  or  appearance  of  having 
been  heated  or  charred,  though  for  tnany  inches  on  either  side, 
it  was  slightly  blackened  in  spots.  This  perhaps  was  not  strange, 
as  heavy  rains  had  fallen  smce  the  occurrence ;  and  it  might 
fairly  be  presumed,  that  all  foreign  matter  would  have  been 
effectually  detached.  I  examined  the  grass  and  soil  on  both  sides 
of  the  fence,  without  finding  anything  beyond  little  fragments 
of  charcoal,  which  are  common  enough  in  most  places  about  the 
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premises  of  houses.  We  then  took  pains  to  find  the  individnal 
to  whom  had  been  given  the  principal  portion  of  the  fibrous  mat- 
ter obtained  from  the  fence ;  but  had  the  mortification  to  discover, 
that  having  worn  it  in  a  paper  wrapper  for  several  days  in  his  vest 
pocket,  he  had  finally  mislaid  or  lost  it.  Thus  little  more  than 
a  microscopically  visible  specimen  of  the  shooting  star  remained 
for  study  and  examination.  Its  entire  weight  is  probably  less 
than  one-tenth  of  a  grain.  When  viewed  by  a  single  pocket- 
lens,  it  seems  to  be  a  confused  aggregate  of  short  clippings  of 
the  finest  black  hair,  varying  in  length  from  one-tenth  to  one- 
third  of  an  inch.  Each  portion  is  straight  or  only  slightly^ 
curved.  Except  in  color,  tney  remind  one  most  of  that  variety 
of  pumice  stone  from  the  Sandwich  Islands,  known  as  volcanic 
hair,  or  as  "/fefe'5  AatV."  They  do  not  seem  very  prone  to  bresJc 
in  handling,  and  appear  slightly  elastic. 

They  have  been  examined  under  compound  microscopes  of 
high  power  by  several  persons  accustomed  to  the  use  of  this  in- 
strument; but  hitherto  no  one  has  ventured  to  suggest  a  rela- 
tionship in  their  properties,  to  any  known  form  of  organic  or  in- 
organic matter.  The  following  description  is  fix)m  a  note,  handed 
to  me  by  my  friend,  Dr.  F.  W .  Porcher  of  Charleston.  "  Black 
elongated  bodies,  perfectly  opaque,  round  and  solid ;  amorphous, 
not  properly  smooth,  surfaces  often  furnished  with  warty  dots 
or  projections ;  rather  glossv." 

In  fig.  1,  I  have  enlarged  Dr.  Porcher's  drawings  of  a  few  of 
the  forms  about  four  times,  as  thev  presented  themselves  to  him, 
through  a  one-third  inch  object-glass.  A  few  of  the  bodies  are 
subspinose,  and  one  or  two  decidedly  bifurcate ;  others  are  can- 
cellated, and  seem  capable  of  separation  into  smaller  fibres.  The 
surfaces  are  not  always  perfectly  round. 

I  could  spare  only  a  rew  of  them  for  a  chemical  trial.  These 
were  introauced  into  a  small  class  test-tube  (previously  we!l 
dried),  and  heated  by  contact  of  the  flame  of  the  blowpipe.  They 
suddenly  glowed  with  a  brilliant  light,  at  the  same  time  emitting 
an  odor  most  nearly  resembling  the  bituminous.  A  distinct 
creyish  skeleton  of  each  fibre  was  left  adhering  to  the  elass. 
Barytic  water  being  thrown  into  the  tube  was  instantlv  rendered 
milky,  thereby  proving  the  existence  of  carbonic  acidf ;  and  the 
subsequent  addition  of  hydrochloric  acid  slowly  caused  the  sep- 
aration of  the  skeletons  from  the  glass,  which  led  me  to  infer 
the  presence  of  silica  as  a  part  of  the  earthy  residuum.  The 
little  bodies  however  were  not  annihilated  by  the  process;  but 
greatly  to  my  surprise  were  easily  seen,  by  the  aid  of  a  single 
lens,  still  floating  through  the  clear  liquid,  preserving  in  a  great 
measure  their  onginal  form,  with  the  exception  only,  of  beine  ren-  _ 
dered  here  and  there  transparent,  as  if  about  one-half  of  the  black 
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matter  had  been  cateu  out  and  dissolved,  leaving  the  remainder 

sufficiently  connected  to  main-  , 

tain  the  original  figure  of  the 

body.   This  honeycomb  appear-  \ 

ance  is  also  represented  in  three 

of  the  drawings  (fig.  2)  made  by 

Dr.  Porcher. 

This  is  all  that  I  have  been 
able  to  ascertain  concerniug  the 
origin,  structure,  and  chemical 
composition  of  these  singular 
bodies.  They  appear  to  be  in- 
organic, though  composed  in 
part  of  carbon.  A  large  pro- 
portion of  earthy  matter  also, 
enters  into  their  composition. 

It  will  be  rememoered  per- 
haps, in  this  connexion,  that 
Berzelius  detected  what  appear- 
ed to  him  to  be  an  organic  re- 
siduum (resembling  burnt  hay) 
in  the  French  meteoric  stone  of 
Alais  that  fell  March  15,  1806; 
and  bearing  more  distinctly  still 
upon  our  subject,  are  the  highly 
interesting  results  recently  ob- 
tained by  Prof.  Wdhler  on  the 
unknown  substance  of  an  or- 
ganic nature  (resinous)  in  the 
meteoric  stone  of  Kaba,  Hun- 
gary, that  fell  April  15,  1857, 
and  those  a^ain  arrived  at  by 
Prof.  E.  P.  Harris  in  the  Gdttin- 
gen  laboratory  concerning  the 
carbonaceous  matter  in  the 
stone  that  fell  0±  13,  1838, 
at  Cape  of  Good  Hope,  —  a 
meteorite  orieinally  described 
by  Sir  John  Herschell  and  Prof, 
laraday.  Prof.  Harris  states  in 
his  valuable  thesis  on  meteor- 
ites (Gdttingen,  1859),  that  he 
finds  a  quarter  per  cent  of  bituminous  matter  in  the  Cape  stone, 
which  is  soluble  both  in  alcohol  and  ether,  and  fusible  in  a  glass 
tube  over  a  spirit  lamp.  It  finally  burns  with  a  bituminous  odor 
and  the  deposition  of  carbon. 

SECOND  SERIES.  Vol.  XXVIII,  No.  S3.-^EPr.,  1869. 
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Tg  the  matter  of  the  Charleston  shooting-star  analogons  to 
that  of  the  Alais  and  the  Cape  meteoric  stones?  And  if  so,  maj 
the  more  complete  combustion  of  its  carbonaceous  ingredient  have 
been  prevented  by  the  humid  state  of  the  atmosphere  at  the  time 
of  its  fall  ?  These  are  questionv  that  naturally  suggest  them- 
selves,  but  to  which  we  are  not  in  a  condition  to  return  satis&o- 
tonr  replies  at  present* 

It  is  reasonable  perhaps  to  suppose  that  many  agCTceates  of  me* 
teoric  matter,  such  for  example  as  those  made  up  whollv  of  one  or 
more  of  the  following  meteoric  elements;  carbon,  phosphorus 
und  sulphur  would,  owing  to  their  easy  combustibility  bum  out^ 
even  in  the  upper  regions  of  the  atmosphere,  and  being  resolved 
into  gaseous  compounds,  fail  of  transmitting  to  the  carth^s  sur- 
face any  material  proof  of  their  eo^istence,  (Jthers  again  maj  not 
be  recognized  at  the  surface  of  the  earth,  owing  to  the  disper- 
sion of  their  oxyds  in  the  condition  of  an  impalpable  dust,  or  in 
3olution  in  water.  But  however  this  may  be,  the  facts  seem 
thickening  about  us  of  the  occasional  arrival  out  of  the  air,  of 
anomalous  earthy  bodies,  whose  descent  is  unaccompanied  by  the 
explosions  belonging  to  the  true  meteorites,  and  the  precipitated 
matter  is  uncharacterized  also,  by  the  possession  of  a  thin,  well 
fused  coating  or  crust 

The  study  of  these  pseudo  or  doubtful  meteorites,  as  they  hare 
been  called,  is  worthy  of  a  much  closer  attention  than  has  hith- 
erto been  devoted  to  them ;  and  it  is  to  be  regretted,  that  they 
continue  still  to  be  treated  much  as  the  true  stones  and  iron 
masses  were,  prior  to  the  time  of  Chaldni  and  Howard.  Their 
/3tndy  seenis  to  be  regarded  as  a  field,  exterior  to  the  domain  of 
legitimate  science, — a  region  for  the  reception  of  all  that  is  vague 
and  contradictory.  Much  time  and  labor  will  no  doubt  be  re- 
quisite to  disentangle  what  is  really  entitled  to  scientific  regard ; 
but  this  desirable  result  will  be  yet  longer  postponed,  if  natural- 
ists continue  to  dismiss  as  unworthy  of  investigation,  every  re- 
ported meteoric  fall  that  is  unattended  with  the  stereotyped  ac- 
companiment^^  of  the  descent  of  the  black  epprusted  stone  and 
iron-mass,  the  frequency  of  whose  arrival  has  now  so  multiplied, 
as  to  make  the  recital  of  their  apparition  almost  monotonous. 

Without  here  referring  to  many  of  the  doubtful  meteorites,  of 
which  I  have  from  time  to  time  given  notices,  I  will  venture  to 
call  attention  to  a  few  other  instances,  of  which  no  scientific 
mention  has  yet  been  made, — not  clalpiiug  fpr  them  however, 


^  As  haviag  possibly  |i  close  connexion  -with  the  mibj^  in  hand,  vm  be  i 
tioned.  two  instances  recorded  in  Cbladni's  list  of  ancient  meteorites.  1  ne  fir»t  of 
these  refers  to  the  fiiU  at  Rockhausen  near  Erfort,  July  6,  1682,1  during  a  frigfatiiil 
^empes^,  of  »  lancP  qoantity  of  a  fibrous  substance,  similar  to  hair.  Tbm  Sfcotid 
occurred  March  23,  166A  ?  at  a  place  near  Lancha,  not  far  from  Naumbui^,  in  vhich 
fi^se^  the  matter  that  fell  w^  likewise  fibrous,  and  resembled  a  bluitih  silk.  It  wia 
;Uiso  abundant. 
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any  other  character  than  that  of  mere  hints,  intended  to  awaken 
regard  to  a  fuller  investigation  of  analogous  cases,  as  they  may 
from  time  to  time  present  themselves. 

It  was  not  far  from  the  month  of  August,  1834,  that  the 
newspapers  announced  the  fall  of  a  blazing  meteor  in  the  night, 
in  the  town  of  Norwich,  Conn*  Its  descent  was  unaccompa- 
nied by  any  report^  and  the  mass  of  matter  in  its  course,  came 
near  falling  upK)n  the  roof  of  a  house,  missing  it  onlv  by  the 
space  of  about  two  feet^  and  nearly  burying  itself  in  tne  rather 
soft  earth  oi  the  door-yard.  The  phenomenon  occasioneil  much 
fright  to  the  occupants  of  the  hpuse^  who  were  only  females. 
It  was  seen  however,  by  others.  l*he  mass  of  matter  occupying 
the  cavity  was  of  a  flattened  form,  and  nearly  as  large  over  as 
a  man's  nead.  It  had  the  appearance  (in  the  words  of  a  neigh- 
bor who  saw  it  and  who  described  it  to  me  a  few  weeks  after) 
of  a  mass  of  earth,  stuck  together  by  the  infiltration  of  tarry 
matten  And  such  he  took  It  to  be,  supposing  that  some  mis- 
chievous persons  had  prepared  a  fire-ball,  and  projected  it  on 
fire  into  the  air,  with  the  intention  of  alarming  the  inmates  of 
the  house.  I  was  shqwn  the  cavity  said  to  have  been  pro- 
duced by  the  ball ;  but  the  spi  cimen  had  been  given  to  a  medi- 
cal student,  who  had  sent  it  to  his  preceptor,  residing  in  or  near 
Albany,  N*  Y.  The  circumstances  were  on  the  whole  so  dis- 
couraging to  the  idea  of  its  being  a  genuine  meteorite,  that  I 
five  the  subject  no  further  consideration.  It  may  not  be  too 
te,  to  recover  further  information  respecting  its  character. 

On  the  evening  of  the  23d  of  April,  1855,  at  Ochtertyre  House, 
Crieffi  in  Perthshire  (Scotland),  a  young  woman  saw  from  the 
third  story^  a  shooting  star  or  meteorite,  falling  with  a  brilliant 
light  It  struck  the  gravel  walk  near  to  the  house.  She  in- 
stantly called  two  other  females^  "  who  saw  as  it  were,  a  bright 
object  on  the  gravel,  like  the  sun  shining  on  a  large  diamond." 
Two  of  them  ran  out  of  the  house  and  round  a  court-yard  to 
the  spot,  taking  matches  and  a  candle  with  them.  As  soon  as 
they  got  to  the  spot,  one  of  them  picked  up  two  cindery  frag- 
ments, which  were  too  hot  to  hold,  and  which  emitted  a  strong 
sulphurous  smell.  The  othef  felt  something  hot  under  her  foot, 
which  she  also  picked  up.  It  had  a  sinrilat  character  with  the 
other  fragments.  At  first  it  was  believed  that  these  masses  had 
actually  fellen  from  the  heavens;  but  a  closer  investigation  into 
their  character  left  little  doubt  that  they  were  merely  fm^ments 
of  ordinary  cinder,  derived  from  a  neighboring  furnace,  situated 
upon  a  stream,  whence  gravel  had  been  obtained  for  dressing  the 
walks.  Being  at  Sheffield  in  England,  when  the  subject  was 
undergoing  investigation,  I  was  iiivored  by  Sir  William  Keith 
Murray,  at  wboie  residence  the  oecurrence  took  place,  with  an 
inspection  of  one  of  the  specimens,  and  was  satisfied  that  a  correct 
general  view  had  been  taten  of  <beir  charactei^.    Nevertheless^  as 
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the  confidence  of  the  gentleman  referred  to,  was  full  and  entire 
in  the  integrity  of  the  witnesses  of  the  phenomenon,  it  would 
seem  to  be  an  instance,  in  which  the  sulphurous  matter  of  a 
shooting  star  was  not  completely  consumed  before  reaching  the 
ground,  and  that  much  of  the  residuum  suffered  oxydation  after 
it  struck  upon  the  cinder  of  the  walk.* 

My  meteoric  cabinet  has  contained  for  many  years,  a  few  grains 
of  a  mixture  of  carbonaceous  and  earthy  matter  in  a  pulverulent 
state,  sent  to  me  in  1845  by  Mr.  Black,  of  Elizabethtown,  Essex 
county,  N.  Y.,  (then  a  member  of  the  Legislature  of  New  York), 
as  having  fidlen  in  his  wood-yard  during  the  winter  of  1844  and 
1846. 

As  an  appendix  to  this  unsatisfactory  list  of  supposed  meteor- 
ites may  be  added  a  statement  concernmg  a  specimen,  the  half  of 
which  IS  in  my  possession,  so  puzzling  in  its  properties  as  to 
leave  me  in  great  doubt,  whether  to  arrange  it  among  terrestrial 
or  celestial  productions.  Its  history  is  brieflv  as  fellows.  It 
was  brought  to  Dr.  Gibbs  of  Columbia,  S.  C,  oy  a  poor  woman 
resident  in  the  vicinity,  under  the  impression  I  believe,  of  its  hav- 
ing fallen  from  the  skies;  and  as  such,  was  presented  to  me  by  Dr. 
Gibbs.  Its  size  is  about  that  of  an  ordinary  fig,  which  fruit  in  a 
compressed  state,  it  somewhat  resembles  m  figure.  Its  sur&ce 
was  nearly  black,  rough  and  without  a  glaze.  It  seemed  hol- 
low, and  reminded  me  of  an  impure,  brown  iron-stone  cetite. 
On  breaking  it  open,  it  presented  an  irregularly  shaped  cavity, 
holding  nearly  a  thimble  full  of  silicious  sand,  and  had  upon  its 
interior  walls,  little  pellets  (half  the  size  of  a  mustard  seed)  of 
pure  lead,  almost  exactly  resembling  those  found  in  the  Hemalga 
(Chili)  meteoric  iron. 


SCIENTIFIC     INTELLIGENCE. 

I.  CHEMISTRY  AND  PHYSICS. 

1.  On  Ammonia' Chromium  bans. — ^FaiMT  has  discovered  a  class  of 
aiiroonia-cbromium  bases,  analogous  to  those  formed  by  cobalt,  iridium 
and  rhodium.  The  author,  who  appears  to  be  ignoraut  of  what  has 
already  been  written  upon  the  subject,  distingtiishes  two  isomeric  modifi- 
cations of  the  sesquioxyd  of  chromium,  one  of  which  he  terms  ^'  chrom- 
oxyd  "  and  the  other  "  metachromoxyd,"  the  latter  being  the  soluble  and 
the  former  the  insoluble  modification.  When  metachromoxyd  is  treated 
with  ammonia  in  the  presence  of  a  salt  of  ammonium  it  dissolves  com- 
pletely, forming  compounds  which  are  distinguished  by  their  beautiful 
Tiolet  rose  red  color :  alcohol  precipitates  from  these  solutions  beautiful 
violet  substances,  which  the  author  terms  amido-chrom  compounds,  but 
the  analyses  of  which  are  not  given.    These  substances  are  eanly  decom* 

*  It  wms  found  by  Dr.  Heddle  of  Edinburg,  that  the  cinder  ttiU  retains  distiDot 
tticM  of  sulphur* 
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po9ed ;  among  the  products  of  tbeir  decomposition  the  author  has  dis- 
covered au  ammonia-chromium  base  which  has  the  formula  Cr90s.4NHs. 
The  constitution  of  the  salts  of  this  base  may  be  represented  by  the 
general  expression  CraOs .  4NH8-^3 A,  in  which  A  represents  one  equiva- 
lent of  acid.  The  solutions  are  almost  pure  rose- red — the  chlorid,  which 
tbe  author  considers  as  a  hydrochl orate,  has  the  formula  CosOa .  4NH8-{- 
SHCI.  The  salt  crystallizes  from  an  acid  solution  in  the  form  of  beautiful 
regular  octahedrons ;  it  forms  crystallizable  double  salts  with  the  chlorids 
of  platinum  and  mercury.  In  addition,  the  author  has  discovered  two 
otht^r  salts,  which  appear  to  contain  different  bases. — CompUs  JU^dus^ 
xlvii,  883. 

2.  On  the  preparation  of  Aluarin, — ^Vilmorin  has  given  a  simple 
method  of  preparing  alizarin  from  commercial  garancin.  Garancin  is  to 
be  treated  two  or  three  times  with  a  solution  of  pure  ammonia  alum  in 
water,  containing  half  as  much  alum  as  the  garancin  employed.  The 
liquid  after  filtering  has  a  very  beautiful  scarlet  orange  color.  It  is  to  be 
evaporated  with  repeated  stirrine,  so  that  tbe  alum  may  form  only  small 
crystals  which  are  encrusted  with  amorphous  alizarin.  This  product  is  to 
be  dried,  then  rubbed  to  powder,  and  treated  in  a  water  bath  with  boiling 
bisulpbid  of  carbon,  which  dissolves  only  the  alizarin  and  leaves  the  alum 
which  may  then  be  employed  again.  The  solution  of  alizarin  in  bisul- 
phid  of  carbon  has  a  brilliant  gold  yellow  color;  it  is  to  be  filtered  and  on 
cooling  yields  gruups  of  crystalline  needles,  with  a  silky  lustre.  In  place 
of  bisulpbid  of  carbon,  boiling  absolute  alcohol  may  be  employed. — 
Chemisches  Central- Blatt,  No.  24,  1869. 

5.  On  Wolfram- Steel, — F.  Mayr  has  prepared  an  alloy  of  tteel  with 
tungsten  which  appears  to  possess  very  valuable  properties.  Its  tenacity, 
according  to  experiments  made  at  the  Polytechnic  Institute  at  Vienna, 
exceeds  that  of  all  other  varieties  of  steel  hitherto  examined,  being  equal 
to,  on  the  average,  1159  cwt  to  the  square  inch  of  section.  The  method 
of  preparing  this  steel  is  not  described  ;  the  ore  of  tungsten,  as  is  well 
known,  exists  abundantly  at  Zinnwald  in  Bohemia  and  has  hitherto  found 
no  practical  application. — Chemuches  Central  Blati^  No.  25, 1859. 

4.  On  several  new  Alcohols, — ^Bbrthelot  has  shown  that  cholesterine, 
Borneo  camphor  and  meconine  may  be  reffarded  as  alcohols,  since  when 
subjected  to  the  action  of  acids,  water  is  eliminated  and  a  class  of  neutral 
substances  produced  analogous  to  the  ethers.  The  author*s  method  of 
experimentinjK  consists  in  enclosing  the  alcohol  and  acid  together  in  a 
sealed  tube,  and  exposing  the  mixture  for  eight  or  ten  hours  to  a  temper- 
ature of  200^  Under  these  circumstances  i'X>mbination  usually  occurs 
with  facility.  The  compounds  of  cholesterine  with  stearic,  benzoic, 
butyric  and  acetic  acids,  are  solid  and  crystallizable ;  more  fusible  than 
cholesterine,  more  or  less  soluble  in  ether,  very  slightly  soluble  in  boiling 
alcohol.  Their  physical  properties,  fusibility,  etc,  are  intermediate  be- 
tween those  of  the  waxes  and  resins.  When  treated  for  a  long  time  with 
the  hydrated  alkalies  at  100^,  these  ethers  are  resolved  into  cholesterine 
and  acid  which  remains  united  with  the  alkali.  The  author  concludes 
from  his  analyses,  that  the  true  formula  of  cholesterine  is  that  of  Ger- 
lurdi,  vis. :  GmH4409.  Meoonine  in  combining  with  acids  loses  four 
equivalents  of  water;  the  author  succeeded  in  preparing  a  benzoate  and 
stearate.    He  £srther  points  out  the  relations  which  exbt  between  meoo- 
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nine,  GtoHioOs,  and  the  products  of  its  o3cjdation,  Yitti  opianic  and 
hemipinic  acids;  OsoHioOio  and  CsoHioOid.  These  relations  are  the 
same  as  those  between  olefiant  gas  C4H4,  aidehjd  CilliOa,  and  acetio 
acid  C4H4O4. 

Orcine,  C14H8O4,  also  appears  to  enter  into  combination  with,  acida, 
though  the  quantity  of  matter  at  the  authored  disposal  did  not  permit 
him  to  determine  this  with  absolute  certainty. 

Borneo  camphor  GsoHisOfl  plays  the  part  of  an  alcohol^  which  the 
author  proposes  to  call  camphol.  Camphol  combines  easily  with  muri- 
atic acid  at  the  temperature  of  100^,  and  with  the  organic  acids  at  200^. 
The  ethers  are  neutral,  colorless,  more  fusible  than  camphol,  sometimes 
h'qnid  and  sometimes  crystal! izable.  In  Uieir  formation,  two  equivalents 
of  water  are  eliminated.  The  chlorhydric  ether  of  this  alcohol  closelj 
resembles  the  compound  form^  by  the  action  of  muriatic  add  gas  upon 
oil  of  turpentine,  and  commonly  known  under  the  name  of  artificial 
camphor,  the  only  difference  between  them  consisting  in  their  power  of 
rotating  polarized  light  The  author  did  not  however  succeed  in  obtain- 
ing camphol  by  heating  artificial  camphor  with  an  alcoholic  solution  of 
soda.  Ordinary  camphor  may  be  regarded  as  the  aldehyd  of  camphol, 
which  latter  can  be  obtained  from  it  by  boiling  with  an  alcoholic  solution 
of  caustic  potash.  A  peculiar  acid  is  at  the  same  time  produced  which 
has  probably  the  formula  CsoIIio04  and  which  the  author  calls  camphio 
acid.  Camphol  is  the  type  of  a  series  of  alcohols,  represented  by  the 
formula  CanHan— sOa. — Ann.  de  Chimie  et  de  Physique,  Ivi,  61. 

6,  On  a  new  Product  of  the  decomposition  of  Trinitrophenic  Acid.^^ 
By  the  action  of  cyanid  of  potassium  upon  picric  acid,  HIasiwetz  has 
prepared  a  new  acid  which  he  terms  isopnrpuric  acid,  and  which  is  iso- 
meric with  the  purpuric  acid  obtained  from  uric  acid.  Two  parts  of 
cyanid  of  potassiun?  are  to  be  dissolved  in  four  parts  of  water,  the  solution 
warmed  to  about  60°  and  the  hot  solution  of  one  part  of  picric  acid  in 
nine  parts  of  water  added  with  constant  stirring.  On  cooling,  the  solu- 
tion becomes  a  sofl  mass  of  crystals,  which  after  purification  are  brown 
red  and  scaly,  and  reflect  a  green  light.  These  crystals  are  the  potash 
salt  of  the  new  acid;  they  are  slightly  soluble  in  cold,  but  perfectly  solu- 
ble in  boiling  water.  The  solution  has  a  very  intense  and  pure  purple 
color.  The  salt  explodes  on  heating,  and  gives  precipitates  with  several 
metallic  solutions.  The  formation  of  this  substance  may  be  expressed  by 
the  equation 

CisH»N»Oi4-f3(CsNH)+2HO=CieH5N50is-fC304.^NH». 
The  author  has  analyzed  and  described  various  salts  of  the  new  acid  and 
has  compared  its  physical  and  chemical  properties  with  those  of  pnrparie 
acid.  According  to  Grailich's  observations,  isopurpurate  of  ammonia  is 
both  crystallographically  and  optically  similar  to  murexid.  In  fact^  it  is 
difScult  to  decide  from  the  author^s  memoir,  upon  what  grounds  a  dis- 
tinction is  to  be  made  between  purpuric  and  isopurpuric  acids. — Ann,  der 
Chemie  und  Pharm.^  ex,  289.  w.  a. 

6.  Sir  H,  Davy*s  Discovery  of  the  Alkaline  Metals :  correction  <tf  a 
prevalent  historical  error  in  relation  thereto. — ^It  has  frequently  beeo  a 
matter  of  regret  that  in  the  history  of  the  world  the  progress  ik  sdenos 
has  held  a  secondary  place  to  that  of  bloodshed,  tyranny  and  political  in- 
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trigae.  The  most  trifling  acts  of  kings  and  generals  are  recorded  and 
commented  upon,  and  any  misstatement  in  regard  to  them  is  soon  d»> 
tected  and  pointed  out  to  the  confusion  of  the  erring  historian.  But  it 
is  often  found  to  be  otherwise  in  the  history  of  those  things  which  have 
most  benefitted  mankind.  The  roost  reckless  statements  in  regard  to 
these  pass  unchallenged  as  unworthy  of  notice  or  rectification,  and  are 
disseminated  by  each  succeeding  writer  until  the  authority  in  favor  of 
the  error  preponderates  (numerically  at  least)  over  that  in  favor  of  the 
truth. 

A  striking  instance  of  this  occurs  in  relation  to  Sir  H.  Davy's  great 
discovery.  Seeing  it  stated  in  Lardner's  Hand-book  of  Electricity  that  it 
was  with  the  great  battery  of  two  thousand  pairs  of  plates  belonging  to 
the  Royal  Institution  that  Davy  succeeded  in  decomposing  the  alkalies 
and  resolving  them  into  metals  and  oxygen,  and  knowing  that  such  was 
not  the  fact,  it  occurred  to  me  to  look  up  the  statements  of  other  physic- 
ists upon  this  point  I  was  aware  that  Pouillet  in  his  ^  Traits  de  Phys- 
ique^ (from  which  Lardner  has  largely  copied)  makes  a  similar  statement ; 
but  this  I  was  prepared  to  expect  in  the  works  of  an  associate  of  those 
savans  who  alleged  to  Napoleon  that  they  were  prevented  from  anticipate 
ing  Davy's  discovery  only  by  the  want  of  an  apparatus  of  sufficient 
power.  But  that  an  English  philosopher  should  fall  into  such  a  mistake 
somewhat  surprised  me,  and  I  was  still  more  astonished  to  find  that  Britr 
ish  authors,  long  before  the  time  of  Lardner  and  Pouillet,  had  given  cur- 
rency to  the  same  misstatement.  Indeed  so  powerful  was  the  array  of 
testimony  in  favor  of  this  error  (at  least  so  far  as  the  number  of  authors 
went)  that  I  was  at  one  time  tempted  to  doubt  mj  own  clear  recollection 
of  Davy's  own  record,  and  it  was  only  by  again  turning  to  it  that  I 
could  reassure  myself.  There  however  he  mentions  distinctly  that  the 
battery  used  consisted  of  only  one  hundred  pairs  of  six  inch  plates;  and 
still  further,  in  a  note  to  the  Bakerian  lecture  for  1808,  he  states  that 
many  have  been  deterred  from  repeating  these  experiments,  supposing 
that  a  battery  of  enormous  power  is  required,  and  corrects  this  false  im- 
pression by  stating  that  one  to  two  hundred  pairs  of  plates  in  moderate 
action  is  amply  sufficietit  Seeing  then  that  Davy  himself  deemed  this 
error  of  sufficient  importance  to  merit  correction,  perhaps  I  may  be  ex- 
cused for  calling  attention  to  the  propagation  of  it  by  so  many  respect- 
able authors. 

Turner's  Chemistry  is  the  earliest  work  in  which  I  have  found  this 
error.  In  Murray's  system  (1819)  the  facts  are  minutely  and  correctly 
stated,  but  the  power  of  the  battery  is  not  given.  But  what  astonished 
me  most  was  to  find  that  Leithead,  Secretary  to  the  London  Electrical 
Society,  in  a  work  published  in  1837  (*' Electricity — ^its  nature,  operation 
and  importance,"  dec.)  and  dedicated  to  no  less  an  electrician  than  Sir  M. 
Faraday,  the  friend  and  pupil  of  Davy,  makes  the  same  erroneous  state- 
ment in  his  book,  page  183. 

From  Turner  and  Pouillet  the  error  lias  spread  to  a  host  of  minor  au- 
thors until  our  scientific  literature  has  become  infected  with  it  to  a  wide 
extent  Oolding  Bird,  whose  means  of  obtaining  correct  information 
were  no  doubt  ample,  seems  to  have  labored  under  the  impression  that 
the  discovery  was  made  with  the  great  battery ;  and  even  de  la  Rive  in 
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his  recent  elaborate  work  on  electricity  (tome  1,  page  46)  falls  into  the 
same  mistake.*  Lardner  in  his  Lectures  even  goes  so  far  as  to  make  an 
enthusiastic  defense  of  Davy  from  the  imputation  that  he  owed  this  ac- 
cession to  his  reputation  to  the  fortuitous  circumstance  of  his  having 
access  to  the  large  battery  of  the  Royal  Institution.  But  he  does  not 
correct  the  error.  A  few  of  our  minor  authors  (Bakewell  for  instance) 
seem  to  have  read  the  Bakerian  Lecture  for  themselves ;  and  a  few  French 
authors,  as  Becquerel  and  Figuier,  have  nobly  given  Davy  his  due. 

The  extent  to  which  this  error  has  been  copied  shows  with  what  ser- 
vility many  of  our  modern  compilers  of  text-books  follow  the  leadership 
of  any  great  name,  and  how  necessary  it  is  to  look  to  original  authoritiea 
where  accuracy  is  of  the  least  importance.  The  facts  to  which  we  have 
called  attention  occupy  no  mean  place  in  the  history  of  chemistry,  and 
as  it  was  in  Davy^s  time  so  it  is  now,  many  have  been  deterred  from  re- 
peating these  interesting  experiments  by  an  apprehension  that  an  appa- 
ratus of  great  power  is  requisite.  Such  is  however  by  no  means  the  case. 
Singer  states  that  a  battery  of  fifty  pairs  of  plates  in  good  action  are 
amply  sufficient,  and  of  the  modern  and  improved  forms  a  much  smaller 
number  is  requisite.  j.  p. 

Rodiester,  N.  Y.»  July  26th,  1869. 

[Note  by  the  Editors, — Another  remarkable  example  of  the  regular 
propagation  of  error  from  hand  to  hand,  extending  through  a  large  por- 
tion of  our  scientific  literature,  is  the  story  usually  found  in  text-books, 
of  the  accidental  discovery  in  1 790  of  the  science  of  galvanism  by  the 
twitching  of  frogs  legs  prepared  for  the  repast  of  Madame  Oalvani.  This 
fabrication  is  attributable  to  Alibert,  an  Italian  writer  of  no  repute.  Gal- 
vani  had  for  eleven  years  been  engaged  in  an  elaborate  research  on  ani- 
mal electricity,  in  which  he  used  frogs  legs  as  sensitive  electroscopes. 
The  error  has  been  continued  from  the  want  of  a  careful  distinction  be- 
tween the  real  discoveries  of  Galvani  and  of  Volta.  Galvani  was  an 
anatomist  and  physiologist,  and  he  really  discovered  the  existence  of  elec- 
trical currents  in  living  or  recently  dead  animals,  and  he  justly  attributed 
the  convulsions  of  the  frogs  legs  when  made  without  a  metallic  arc — by 
contact  of  the  exterior  mucous  with  the  interior  nervous  sur&ce — as  due 
to  a  nervous  or  vital  fluid,  the  true  galvanic  fluid.  The  importance  and 
even  the  reality  of  this  discovery  of  Galvani  was  hidden  by  the  splendors 
of  Volta's  pile,  until  in  1837,  more  than  fifty  years  afterwards,  Matteuooi 

*  The  words  of  M.  De  la  Rive  are—"  La  pile  d  auflfet  independentes  en  verre  on 
en  porcelaine  avec  couple*  metalliques  mobiles,  forme  sous  iaquelle  fut  construite 
la  pile  de  deux  ceots  couples  de  rfostitution  Roy  ale  de  Londres,  au  moyen  de  ia- 
quelle Davy  fit  lea  grandes  deconvertes  qui  out  immortalisd  sou  Dom."  He  here 
evidently  alludee  to  tl>e  great  battery  of  the  Institution  which  consisted  of  two 
hundred  itiMirmnenti^  each  ooDtaiDing  ten  "couples"  or  pairs  of  plates,  thus  making 
2000  pairs  in  all.  (Davy,  Elements  of  Chemistry,  p.  )62.)  This  battery  was  first 
nsed  m  Msy  or  June,  1810  (Phil.  Mag:.,  vol.  xxxv,  page  468),  while  the  allu&Iies  were 
decomposed  October  19tb,  1807.  (Life  of  Davy  by  Paris,  and  Journal  Royal  Insti- 
tution, vol  i,  p.  860.)  Another  hku^rj  of  600  pairs  of  plates  was  constructed  ia 
May,  1808.  But  the  battery  used  in  the  deoompositiun  of  the  alkalies  was  con- 
structed in  1 808  and  was  very  much  worn  at  the  time  of  Davy's  discovery.  We 
can  find  no  record  of  any  battery  having  been  comstructed  for  the  Royal  Institution 
which  answers  tbe  description  gfven  by  M.  De  hi  Rive,  but  if  for  **  couples"  we  read 
**  instruments  "  the  description  applies  exactly  to  the  great  battery. 
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rerised  Galvani's  original  and  correct  opinions.  Volte's  discovery  of  tbe 
pile  he  announced  in  March,  1 800,  to  Sir  Joseph  Banks,  although  he 
conceived  his  "contoct  theory"  in  1796.  Galvani  died,  however,  in  1798 
(Dec.  4),  before  the  discovery  of  the  pile,  and  yet  we  constantly  read  of 
the  galvanic  battery  and  the  frogs  legs  as  related  facts  of  his  discovery. 
It  is  worse  than  an  anachronism  to  say  that  Galvani  divided  with  Volta  the 
honor  of  discovery  of  the  pile,  since  he  died  before  it  was  discovered. 
Prof.  Jaroes  D.  Forbes,  in  his  sketch  of  the  progress  of  mathematical  and 
physical  science  in  the  Encyc.  ^rit.,  (8th  ed.)  has  given  the  best  account  of 
the  labors  of  Galvani  and  Volta  to  be  found  in  English.  In  that  essay 
Prof.  Forbes  says  (§  766)  respecting  the  discoveries  of  Davy,  "  Potassium 
was  discovered  in  the  laboratory  of  the  Royal  Institution  on  the  6th  of 
October,  (Oct  19th  ?)  1807,  and  sodium  a  few  days  lat«r.  The  battery 
used  conUined  250  pairs  of  plates  of  6  and  4  inches  square.**  Davy  in 
reality  employed,  it  is  probable,  two  batteries ;  one  of  one  hundred  pairs 
of  6  inch  plates,  and  another  of  one  hundred  and  fifty  pairs  of  4  inch 
plates.] 

7.  On  the  Electrolysis  of  Sulphuric  acid ;  by  Dr.  Anton  Gbnther. 
(Liebig  and  Kopp's  Annal.,  Feb.  1867). — ^The  following  experiments  were 
undertaken  for  ihe  purpose  of  deciding  the  question  whether  an  electro- 
lyte of  different  constitution  than  the  simple  binary  relation  of  atom  for 
atom  of  each  element  is  capable  of  decomposition  by  the  current.  Pre- 
yious  experiments  with  chromic  acid,  chlorid  of  iron  and  chromate  of 
potash,  had  well  nigh  decided  the  question  in  the  affirmative,  but  the 
attempt  to  decompose  sulphuric  acid  made  with  eight  cells  of  Bun- 
sen's  battery  by  Prof.  Magnus,  failed  to  confirm  this  view  of  it  The 
failure  Dr.  Genther  attributed  to  the  limited  force  of  the  current,  and 
accordingly  renewed  the  experiment  with  fourteen  of  Bunsen's  cells.  The 
anhydrous  acid  still  resisted,  and  even  when  the  platina  poles  were  ap- 
proached so  close  as  to  ensure  the*  direct  transmission  of  the  current,  it 
only  gave  signs  of  a  rapid  bubbling  movement  The  anhydrous  acid 
vas  next  mixed  with  different  quantities  of  acid  of  the  constitution 
803-|-HO,  and  the  mixture  exposed  to  the  action  of  the  same  battery  in 
a  U-tbrm  tube.  The  proportions  first  tried  were  four  of  the  anhydrous  to 
one  part  of  the  other  acid.  This  mixture  yields  a  solution  crystallizing  at 
68^  F.  It  is  therefore  necessary  to  apply  a  higher  temperature  which  is 
invariably  obtained  by  the  continued  action  of  the  current  The  con- 
ducting power  of  this  solution  is  so  low  as  to  allow  only  a  very  small 
distance  to  intervene  between  the  poles.  Soon  after  the  action  commen- 
ces oxygen  is  liberated  at  the  positive  pole,  whilst  not  a  gas  bubble 
appears  at  the  negative.  The  solution  however  being  of  a  brownish 
yellow  cast,  becomes  colorless  in  the  arm  of  the  tube  containing  the  posi- 
tive electrode,  the  color  being  entirely  confined  to  the  other  arm.  The 
action  being  allowed  to  continue,  blue  streaks  slowly  make  their  appear- 
ance on  the  surface  of  the  liquid  at  the  negative  pole,  which  although 
multiplied  with  the  duration  of  the  current,  are  yet  very  sparingly 
developed. 

In  a  second  mixture  the  proportions  were  three  parts  of  the  anhydrous 
acid  to  one  of  the  acid  SOs-f-HO.    This  gives  a  solution  of  better  con- 
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^acting  power.  As  in  the  fonner  ^xperimeot  oxygen  appears  at  ihe 
^  pole,  but  much  more  copiously ;  and  at  the  —pole  a  slight  escape  of 
gab  bubbles  is  perceptiJble,  whilst  the  blue  streaks  present  themselves  in 
greater  quantity,  coloring  the  liquid  contained  in  the  negative  arm  of  Uia 
tube.  The  odor  of  sulphurous  acid  is  also  distinctly  perceptible.  With 
die  ^continuance  of  the  action  tlie  temperature  rapidly  rises,  the  escape  of 
gas  at  the  —  pole  is  more  abundant,  sulphurous  acid  is  formed,  but  the 
blue  streaks  diminish  when  the  tube  is  immersed  vn  water  gradoallj 
heated,  the  blue  streaks  disappear  altogether  at  i40^  F.,afid  a  more  copi- 
ous formation  of  sulphurous  acid  sets  in.  As  the  tube  containing  the 
electrolyte  is  gradually  cooled  the  color  reappears. 

This  whole  process  is  effected  much  more  rapidly  when  the  mixture  is 
in  the  proportion  of  two  parts  of  the  anhydrous  to  one  of  S0s4-H0,  or 
4>f  equal  parU  of  both,  the  temperature  being  kept  at  8:2*'  F.  The  blue 
4K>lor  at  the  —pole  clearly  proves  that  sulphur  is  liberated  there,  the  solo- 
tion  resembling  that  obtained  by  dissolving  sulphur  in  anhydroua  sul- 
phuric add.  Of  this  fact,  the  temperature  at  which  decomposition  takes 
place,  and  ithe  formation  of  SO:s,  furnish  sufficie^nt  testimony  independent 
lof  the  color  produced. 

The  development  of  sulphurous  aeid  seems  to  be  oecasioned  by  the 
rise  of  temperature  produced  is  the  solution  by  the  action  x>f  the  current. 
Nor  is  it  confined  to  the  n^ative  arm  of  the  tube ;  circumstances  whioh 
indicate  that  it  is  a  secondary  product^ 

In  regard  to  the  sulphur  which  has  been  observed  aa  the  negative  pole^ 
there  are  only  two  ways  of  accounting  for  its  presence  It  is  either  the 
result  of  direct  decomposition  bj  the  current,  or  of  the  reducing  aotioa 
x>f  the  liberated  hydrogen. 

The  combination  60s  with  HO,  according  to  Faraday,  is  decompoted 
into  sulphur  and  hydrogen  at  one  electrode  and  oxygen  at  the  other. 
The  same  combination  subjected  to  the  action  of  the  battery  by  Genther 
gave  at  first  only  H  and  O  at  their  proper  poles ;  sulphur  was  liberated 
only  when  the  temperature  of  the  electrolyte  was  considerably  raised  by 
the  action  of  the  current^  When  the  tube  was  placed  in  water  kept  mt 
^2^  F.,  the  liberation  of  oxygen  and  hydrogen  was  of  longer  duration 
befope  free  sulphur  appeared.  The  temperature  of  the  electrolyte  was 
found  to  rise  almost  instantaneously  with  the  removal  of  the  tube  from 
the  water.  This  would  seem  to  indicate  that  by  keeping  the  electrolyte 
M  32^,  the  liberation  of  sulphur  would  be  prevented,  which  shows  the 
great  influence  temperature  has  on  the  product  of  tlie  decomposition.  It 
was  further  observed  that  the  odor  of  sulphurous  acid  accompanied  the 
liberation  of  sulphur,  owing  probably  to  the  action  of  S  on  the  warm 
aulphuric  acid.  If  we  assume  that  in  this  process  the  liberation  of  the 
aulpliur  is  due  to  the  reducing  action  of  B,  then  it  consistently  follows, 
that  the  H  endowed  with  so  strong  an  affinity,  must  unite  with  the  sulphnr 
it  meets  at  the  moment  of  aeparation,  and  form  sulphuretted  hydrc^n. 
J^ot  a  trace  of  this  gas  has  however  been  yet  detected.  Furthermore  if 
the  hydrogen  could  exett  this  reducing  action,  it  would  at  most  be  but 
the  reducing  of  SOs  to  SOs.  With  such  proofs  drawn  from  experiment 
we  must  assume  the  direct  dkcomposition  by  the  current  of  sulphuric 
Acid  ijoito  8f  which  appaars  at  tjl^  '-  poisi  and  oxygen  at  the  -(-pole.    It 
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depends  on  the  concentration  of  the  acid  whether  the  extra  decomposition 
of  water  accompanies  the  foregoing  products. 

That  an  electrolyte  differing  from  the  simply  binary  constitution  is 
capable  of  direct  decomposition  by  the  current  is  thus  shown  in  the  case 
of  SOs,  and  even  witli  less  room  for  doUbt  in  the  case  of  anhydrous 
chromic  aoSd,  and  cbfomate  of  potash,  as  the  researches  of  Prof.  Magnoi 
prove. 

11.  GEOLOGY, 

1.  Teetk  and  Boms  of  JSlephas  primogemns,  tately  found  near  the 
toesUm  fori  of  White  Riverain  Monroe  County^  Indiana  ;  comtnunicated 
by  Prof  T.  A.  Wtlib. — On  Friday,  July  2JKI,  in  company  with  Prof. 
C)ole,  I  visited  the  place  where  these  bones  were  found.  It  'us  situated  on 
the  farm  of  Jefferson  Wampler,  about  a  nrile  southeast  of  the  town  of 
Ooeport.  On  the  6th  of  June  last,  one  of  the  young  men,  in  whose  dos- 
session  the  bones  now  are,  found  one  of  the  teeth,  which  had  been  wasned 
out  from  the  bank  by  a  heavy  rain.  This  led  to  a  further  exploration, 
and  the  discovery  of^the  tusks  and  teeth  and  several  fragments  of  the 
skeleton.  The  bank  into  which  they  dug  is  a  stiff  plastic  bluish  clay. 
The  bones  were  found  at  the  depth  of  eight  or  nine  feet,  in  a  bed  of  sand 
underlying  the  clay,  all  in  confusion  as  if  they  had  drifted  there,  and  had 
afterward  been  covered  with  the  clay.  The  sand  probably  rests  on  salid- 
stone  (Carboniferous)  which  forms  the  bottom  of  the  brook  not  many 
yards  distant  Several  of  the  larger  bones  were  so  far  decayed  (hat  they 
crumbled  on  attempting  to  take  tliem  out 

The  tusks  are  much  broken  and  require  to  be  bound  with  cord  to  keep 
the  pieces  tc^ther.  Some  portions  of  the  ivory  are  so  soft  that  they 
yield  to  the  knife  like  chalk.  Toward  the  point  of  one  of  the  tusks  the 
substance  is  much  harder.  The  intelligent  yotrng  men,  W.  M.  Craven 
and  J.  H.  Richardson,  by  whom  the  discovery  of  these  remains  was 
made,  deserve  credit  for  the  care  they  have  taken  in  disinterring  and  pre- 
serving then*. 

The  bones  consist  of  two  tusk«,  four  molar  teeth,  and  several  frag- 
ments, viz.,  a  piece  of  a  rib,  an  end  of  the  radius  (?)  much  Worn,  measur- 
ing about  seven  inches  across  its  concave  snrface,  and  a  few  spongy  por- 
tions of  the  larger  bones. 

One  of  the  tusks  measures  on  the  outside  of  the  curvature  eight  feet, 
a  foot  or  more  has  been  lost  from  the  root,  the  cavity  of  which  is  filled 
with  sand.  The  diameter  of  the  root  end  is  eight  inches,  the  tusk  varies 
very  little  in  the  size  of  the  cross  section  till  near  the  point  The  projec- 
tion of  the  axis  of  the  tusk  on  a  plane  xs  nearly  a  semicircle  of  a  radius 
of  30  inches.  The  deviation  of  the  axis  from  the  plane  is  but  slight, 
though  this  could  not  be  determined  acctlrately  on  account  of  the  trans- 
verse cracks.  The  other  tusk  has  lost  a  portion  of  the  pointed  extremity, 
judging  from  the  appearance  of  the  fracture,  this  might  have  been  lost 
before  the  death  of  the  animal.  It  measures  five  feet  in  length,  and  in 
diameter  is  the  same  as  the  other.  The  weight  of  the  larger  tusk  is  166 
pounds. 

There  are  four  molar  teeth,  two  larger  and  two  smaller.  The  largest 
measures,  in  the  longer  diagonal  from  crown  to  base,  eleven  inches  ;•  ver- 
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tically,  eight  inches.  Across  the  grinding  surface,  four  inches.  The 
smaller  molars  are  about  eight  inches,  and  five  inches  in  the  same  direc- 
tions. The  length  of  the  grinding  surface  on  one  of  the  smaller  molars 
is  six  inches.  The  grinding  surfaces  of  these  teeth  are  nearly  flat  The 
plates  of  enamel  very  perfectly  preserved.  In  the  larger  of  the  teeth  twenty 
of  these  double  plates  were  counted ;  in  the  smaller,  fourteen.  The  dis- 
tance between  the  plates,  and  the  interval  between  the  pairs,  is  about 
one-fourth  of  an  inch.  They  resemble  some  drawings  I  have  seen  of 
modem  elephant's  teeth,  though  the  flattened  cylinders  of  enamel  in  the 
case  of  the  fossil  are  much  more  compressed  and  closer  together  than 
those  of  the  recent  teeth.  The  columnar  structure,  if  it  might  be  so 
called,  was  very  evident  in  all,  particularly  in  the  smaller,  where  the  cyl- 
indrical columns  of  enamel  were  distinct,  and  where  also  the  gradual 
coalescing  of  three  of  these  into  one,  could  be  distinctly  perceived. 
Indiana  State  Univ^ersity,  Bloomingtoo,  Augast  Ist,  1869. 

2.  Eruption  of  Mauna  Loa^  Sandttnch  Islands  ;  (latest  information  in 
a  letter  to  J.  D.  Dana  from  Prof.  R.  C.  Haskell,  Oahu  College,  dated 
Kona,  Hawaii,  June  22d,  1859). — ^I  have  just  returned  from  a  second  visit 
to  the  scene  of  the  lava-flood  on  Mauna  Loa.  There  is  one  fact  which  I 
observed,  that  I  desire  to  communicate  to  you.  The  real  source  of  the 
flow  is  about  four  miles  above  the  two  craters,  which  in  February  seemed 
to  be  the  source.  From  this  point  down  to  the  two  craters,  a  crack  in  the 
mountain  can  be  traced  nearly  all  the  way.  At  first  it  is  no  more  than 
two  inches  in  width,  but  gradually  increases  to  about  two  feet.  At  the 
present  time  heat  can  be  perceived  in  the  crack  within  a  few  feet  of  the 
highest  point.  But  little  lava  has  issued  from  this  crack  above  the  two 
craters.  During  the  first  quarter  of  a  mile,  lava  has  oozed  out  in  difler- 
ent  places  a  few  rods  apart,  to  the  amount  of  three  or  four  cubic  feet 
Below  this  point  there  is  a  stream,  now  cold  of  course,  a  few  rods  in 
width.  In  this  flow  therefore  there  is  no  doubt  that  there  is  a  continuous 
crack  in  the  side  of  the  mountain  for  four  miles.  How  much  farther 
this  crack  extends  down  the  mountain  cannot  be  ascertained,  now  at  least, 
for  the  craters  are  still  sending  forth  immense  columns  of  sulphurous  va- 
pors, and  the  stream  of  lava  is  still  flowing  below  them.  This  stream 
however  is  much  smaller  than  it  was  in  February,  and  is  entirely  subter- 
ranean for  the  first  twenty-five  or  thirty  miles,  except  that  there  are  a  few 
holes  where  the  running  lava  can  be  seen.  In  some  instances  this  stream 
is  as  much  as  forty  feet  below  the  surface.  During  this  trip  I  went  to 
the  top  of  Mauna  Loa.  There  is  no  perceptible  action  in  the  crater  of 
Mokuaweoweo.  The  source  of  the  present  flow  is  probably  about  11,000 
feet  above  the  level  of  the  sea. 

3.  Observations  on  the  Ossiferous  Caves  near  Palermo ;  by  Dr.  Fal- 
coner, (Proc.  Geol.  Soc.  London,  Athenaeum,  July  16, 1869,  p.  86). — Dr. 
Falconer,  in  the  first  place,  adverted  to  his  previous  communication,  read 
on  the  4th  of  May  last,  before  his  collections  had  arrived  in  England.  In 
the  present  paper  he  submitted,  with  more  detailed  explanations,  the  ma- 
terials on  which  his  first  statements  were  founded.  Dr.  Falconer  then 
described  the  physical  geography  of  that  portion  of  the  northern  coast  of 
Sicily  in  which  the  ossiferous  caves  abound,  namely,  between  Termini  on 
the  east,  and  Trapani  on  the  west.    Along  the  Bay  of  Palermo,  and 
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again  at  Carini,  the  hippurite  limestone  presents  inland  vertical  cliffs 
from  the  base  of  wbich  stretch  slightly  inclined  plains  of  pliocene  depos- 
its, usually  about  one  and  a  half  miles  broad,  towards  the  sea.  The 
majority  of  fossil  shells  in  these  tertiary  beds  belong  to  recent  species. 
Al  the  base  of  those  inland  cliffy,  but  sometimes  50  feet  above  the  level 
of  the  plain,  and  upwards  of  200  feet  above  the  sea,  the  ossiferous  caves 
occur.  One  of  the  best  known  of  these  is  the  Grotto  di  Santo  Giro,  in 
the  Monte  Griffone,  about  two  miles  from  Palermo.  This  cave  has  been 
often  described.  Like  many  others  it  contains  a  thick  mass  of  bone- 
breccia  on  its  floor,  extending  also  beyond  it»  mouth  and  overlying  the 
pliocene  beds  outside,  where  great  blocks  of  Umestone  are  mixed  with  the 
superficial  soil.  The  bones  from  this  cave  had  long  been  known,  and 
were  formerly  thought  to  be  those  of  giants.  Some  years  since  bones 
were  here  excavated  for  exportation ;  and  M.  Christol  at  Marseilles  was 
surprised  to  recognrze  the  vast  nwjority  of  remains  of  two  species,  of 
Hippopotami  among»t  bones  brought  there,  and  counted  about  300  astra- 

fali.     Besides  the  IlippopotamuSy  remains  of  Elephat  also  occur.     Pro^ 
errara  suggested  that  the  latter  were  due  to  Carthaginian  elephants, 
and  the  former  to  the  animals  imported  by  the  Saracens  for  sport. 

The  government  of  Palermo  having  ordered  a  correct  survey  of  this 
cave  and  its  contents,  it  was  found  that  beneath  the  bone-breccia  was  a 
marine  bed  with  shells,  and  continuous  with  the  external  tertiary  deposits. 
The  wall  of  the  cave  to  the  height  of  eight  feet  from  the  floor  had  been 
thickly  bored  by  Pholades  ;  for  the  space  of  ten  feet  higher  the  side  was 
smooth;  and  still  higher  up  it  was  cancellar  or  eroded.  Above  the 
breccia  were  blocks  ot  limestone,  covered  by  earthy  soil,  in  which  bones 
of  Hippopotami,  with  a  few  of  those  of  Bo$  and  Cervu9,  lioht  and  fragile, 
not  ffissilized  as  in  the  breccia,  occurred  plentifully.  In  bis  late  visit  to 
the  San  Giro  Gave,  Dr.  Falconer  collected  (besides  the  Hippopotamus) 
remains  of  Mephas  antipuus,  Bos,  CervuSy  SuSy  UnuSy  CaniSy  and  a 
large  FeliSy  some  of  which  indicated  a  pliocene  age. 

Another  cave,  the  Grotto  di  Maccagnone^  about  twenty-four  miles  to 
the  west  of  Palermo,  was  lately  the  especial  subject  of  the  author*s  re- 
search, whose  attention  was  directed  to  it  by  J.  Morrison,  Esq.  In  its 
form  it  diflfers  from  that  of  San  Giro,  being  much  wider.  Its  sides  show 
no  Pholad  markings  nor  polished  surfaces,  as  £ftr  as  they  are  yet  bared. 
It  has  a  reddish  or  ochreous  stalagmitic  crust  covering  the  interior.  It 
agrees  with  the  San  Giro  Gave  in  its  situation  at  nearly  the  same  eleva- 
tion above  the  sea  and  above  the  tertiary  plain ;  and  in  its  enormous  mass 
of  bone-breccia  and  great  accumulation  of  limestone  boulders  covered  by 
the  humantile  soil  with  loose  bones.  The  floor  had  already  been  dug 
over  for  bones.  Beneath  this  (as  shown  by  the  section  which  Dr.  Fal- 
coner made  at  the  mouth  of  the  cave)  was  the  usual  ochreous  loamy  earth 
(called  "cave  earth"),  with  huge  blocks  of  blue  limestone,  which  impeded 
the  operations  of  search.  Then  a  reddish-grey,  mottled,  spongy  loam, 
cemented  by  stalagmite,  occurring  in  thick  patches,  and  called  "*  cinere 
impastate^'  by  the  peasants.  This  covers  bone-breccia  resembling  that  of 
San  Giro,  and,  like  it,  is  full  of  bones  of  Hippopotami.  The  remains  of 
a  large  Felis,  two  extinct  species  of  deer,  and  of  Ulephas  antiquua  were 
met  with  also.    The  last  is  characteristic  of  the  other  pliocene  caves  of 
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Europe.  Coprolites  of  a  large  Hyoena  occur  in  ocbreoas  lonm ;  and 
especially  in  a  recess  on  the  face  of  the  cliff  near  the  cave's  month.  A 
patch  of  the  **cinere  impastate"  was  found  under  the  superficial  eartbj 
floor  of  the  cave  at  one  spot  near  the  inner  wall. 

The  author  next  described  some  remarkable  conditions  in  the  roof  of 
the  cave.  About  half  way  in  from  the  mouth,  and  at  ten  feel  above  the 
floor,  a  large  mass  of  breccia  was  observed,  denuded  partly  of  the  stalag^ 
mitio  covering,  and  composed  of  a  reddish-g^ey  argillaceous  matrix,  ce- 
mented by  a  calcareous  paste,  containing  fragments  of  limestone,  entire 
land  shells  of  large  size  finely  preserved,  splinters  of  bone,  teeth  of  rumi- 
nants and  of  the  genus  Equus^  together  with  comminuted  fragments  of 
shells,  bits  of  carbon,  specks  of  argillaceous  matter  resembling  burnt  clajy 
together  with  fragments  of  shaped  silicious  objects  of  different  tints,  vary- 
ing from  tlie  milky  or  smoky  color  of  chalcedony  to  that  of  jaspery  bom- 
stone.  This  brecciated  matrix  was  firmly  cemented  to  the  roof,  and  for 
the  most  part  covered  over  with  a  coat  of  stalagmite.  In  the  8.  S.  K 
expansion  of  the  cavern  near  the  smaller  aperture,  a  considerable  quantity 
of  coprolites  of  Hyana  was  found  similarly  situated  in  an  ochreous  cal- 
careous matrix,  adhering  to  the  roof^  mingled  with  some  bits  of  carbon, 
but  without  shells  or  bone-splinters.  On  the  back  part  of  the  cavern, 
where  the  roof  shelves  towards  the  floor,  thick  masses  of  reddish  calca- 
reous matrix  were  found  attached  to  the  roof,  and  completely  covered 
over  by  a  crunt  of  ochreous  stalagmite.  It  contained  numerous  fragments 
of  the  siliceous  objects,  mixed  with  bone-splinters  and  bits  of  carbon.  la 
fact,  all  round  the  cavern,  wherever  the  stalagmitfc  crust  on  the  roof  was 
broken  through,  more  or  less  the  same  appearances  were  presented.  la 
some  parts  the  matrix  closely  resembled  the  characters  of  the  ^  cinere 
impastate,**  with  a  large  admixture  of  calcareous  paste.  With  r^fard  to 
the  fragments  of  the  siliceous  objects,  the  great  majority  of  them  present 
definite  forms,  namely,  long,  narrow,  and  thin;  having  invariably  a 
smooth  conchoidal  surface  below,  and  above,  a  lon^tudinalridge  bevelled 
off  right  and  left,  or  a  concave  facet  replacing  the  ridffe ;  in  the  latter 
case  presenting  three  facets  on  the  upper  side.  The  auUior  is  of  opinioa 
that  they  closely  resemble,  in  every  detail  of  form,  obsidian  knives  from 
Mexico,  and  fiint  knives  from  Stonehenge,  Arabia,  and  elsewhere,  and 
thi^  they  appear  to  have  been  formed  by  the  dislamination,  as  films,  of 
the  long  angles  of  prismatic  blocks  of  stone.  These  fragments  oocor  in- 
timately intermixed  with  the  bone-splinters,  shells,  <fec.,  in  the  roof-brecda, 
in  very  considerable  abundance ;  amorphous  fragments  of  fiint  are  com- 
paratively rare,  and  no  pebbles  or  blocks  occur  either  within  or  without 
the  cave.  But  similar  reddish  flint  or  chert  is  found  in  the  hippurite 
limestone  near  Termini. 

In  regard  to  the  theory  of  the  various  conditions  observed  in  the  Mac- 
ci^none  Cave,  the  author  considers  that  it  has  undergone  several  changes 
of  level,  and  that  the  accumulation  of  bone-breccia  below  and  outside  is 
referrable  to  a  period  when  the  cave  was  scarcely  above  the  level  of  the 
sea.  Dr.  Falconer  points  out  the  significance  of  the  fact,  that  although 
coprolites  of  Bymnm  were  so  abundant  against  the  roof  and  outside,  none, 
or  but  verv  few,  of  the  bones  of  Hyaenas  were  observed  in  the  interior. 
He  remarked  also  on  the  absence  of  the  remains  of  small  mammalia, 
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aueh  as  Rodents.  He  inferred  that  the  cave,  in  its  present  form,  and  with 
Its  present  floor,  had  not  been  tenanted  by  these  animals.  The  vast  num« 
ber  of  Hippopotami  implied  that  the  physical  oondition  of  the  country 
most  have  been  very  different  at  no  very  distant  geological  period  from 
what  obtains  now.  He  considered  that  all  deposits  above  the  bone-breccia 
had  been  accumulated  up  to  the/  roof  by  materials  waahed  in  from  above, 
through  numerous  crevices  of  flues  in  the  limestone,  and  that  the  upper- 
most layer,  consisting  of  the  breccia  of  shells,  bone-splinters,  siliceous 
objects,  burnt  clay,  bits  of  charcoal,  and  coprolites  of  Hycena^  had  been 
cemented  to  the  roof  by  stalagmitic  infiltration.  The  entire  condition  of 
the  large  fragile  Helices  prov^  that  the  effect  had  been  produced  by  the 
tranquil  agency  of  water,  ^  distinct  from  any  tumultuous  action.  There 
was  nothing  to  indicate  that  the  different  objects  in  the  rotif-breccia  were 
other  than  of  contemporaneous  origin.  Subsequently  a  great  physical 
alteration  in  the  contour,  altering  the  flow  of  Fuperflcial  water,  and  of  the 
subterranean  springs,  changed  all  the  conditions  previously  existing,  and 
emptied  out  the  whole  of  Uie  loose  incoherent  contents,  leaving  only  the 
portions  agdutinated  to  the  roof.  The  wreck  of  these  ejecta  was  visible 
m  the  patches  of  ^^cinere  impastate,^  containing  fossil  bones  below  the 
mouth  of  the  cavern.  That  a  long  period  must  have  operated  in  the  ex- 
tinction of  the  Hyaena,  Cave-lion,  and  other  fossil  species  is  certain ;  but 
no  index  remains  for  its  measurement. 

The  author  would  call  the  careful  attention  of  cautious  geologists  to 
the  inferences, — ^that  the  Maccagnone  Cave  was  filled  up  to  the  roof 
within  the  human  period,  so  that  a  thick  layer  of  bone-splinters,  teeth, 
land-shells,  coprolites  of  Hyama^  and  human  objects  was  agglutinated  to 
the  roof  by  the  infiltration  of  water  holding  lime  in  solution ;  that  sub- 
sequently, and  within  the  human  period,  such  a  great  amount  of  change 
took  place  in  the  physical  configuration  of  the  district  as  to  have  caused 
the  cave  to  be  washed  out  and  emptied  of  its  contents,  excepting  the 
floor-breccia,  and  the  patches  of  material  cemented  to  the  roof  and  since 
coated  with  additional  stalagmite. 

4.  On  the  Bone  cave  in  Uevomhire  ;  by  Mr.  Prbstwioh,  (Ibid.). — Mr. 
Prestwich  gave  in  a  few  words  the  results  of  the  examination  of  the 
bone  cave  at  Brixham  in  Devonshire.  The  cave  has  been  traced  along 
three  long  galleries  meeting  or  intersecting  one  another  at  right  angles. 
Numerous  bones  of  Rhinoceroe  tichorhtnus^  Bos^  JSquus,  Cervue  taramluMy 
Ureus  tpelamSy  and  Hyaina  have  been  found;  and  several  flint-imple- 
ments have  been  met  with  in  the  cave-earth  and  gravel  beneath.  One  in 
particular  was  met  with  immediatelv  beneath  a  fine  antler  of  a  Reindeer 
and  a  bone  of  the  Cave-bear,  which  were  imbedded  in  the  superficial 
stalagmite  in  the  middle  of  the  cave. 

5.  Obeervatione  on  a  Flint-implement  recently  discovered  in  a  bed  of 
Gravel  at  St,'Acheul^  near  Amiens  ;  by  John  Wickham  Flowsr,  Esq., 
(Ibid.) — The  gravel  capping  a  slight  elevation  of  the  chalk  at  St-Acheul 
is  composed  of  water-worn  chalk-flints,  and  is  about  ten  feet  thick ;  above 
it  is  a  thin  band  of  sand,  surmounted  by  sandy  beds  (3  feet  6  in.),  and 
brick-earth  (11  feet  9  in.).  In  this  gravel  the  remains  of  elephant, 
horse,  and  deer  have  been  found,  with  land  and  fresh-water  shells  of  re- 
cent species.    From  the  gravel  Mr.  Flower  dug  out  a  flint-implement. 
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sbaped  like  a  spear-head,  at  about  eighteen  inches  from  the  face  of  the 
pit,  and  sixteen  from  the  surface  of  the  ground.  Mr.  Flower  in  this  com- 
munication pointed  out  evidences  to  prove  that  this  and  many  other  simi- 
lar Diut-implements  obtained  from  the  same  gravel  were  really  the  result 
of  human  manufacture,  at  a  time  previous  to  the  deposition  of  the  gravel 
in  its  present  place.  Mr.  Fowler's  visit  to  St-Acheul  was  made  in  com- 
pany with  Messrs.  Prestwich,  Godwin  Austen,  and  Mylne,  with  a  view  to 
verify  the  discoveries  made  respecting  the  occurrence  of  flintrimplements 
in  the  gravel  and  peat  of  the  Somme  Valley  by  M.  Boucher  de  Perthes, 
<^  Amiens. 

6.  On  Professor  C,  Piazzi  Smyihi*8  supposed  proofs  of  the  Subma- 
rine Origin  of  Teneriffe  and  other  Volcanic  Cones  in  the  Canaries;  by 
Sir  C.  Lfkll,  FJI.S.,  D.C.L.,  etc.,  (Phil.  Mag.,  July,  1859.)— Sinc«  the 
publication  in  the  Philosophical  Transactions  of  my  paper  on  the  Lavas 
of  Mount  Etna,*  a  Report  by  Prof.  Smyth,  Her  Majesty's  Astronomer  for 
Scotland,  has  been  printed  by  the  Admiralty  of  Great  Britain,  "  On  the 
Teneriffe  Astronomical  Experiment  of  1856,"  in  which  a  chapter  on 
geology  and  "volcanic  theories"  is  introduced. 

This  chapter,  which  did  not  form  part  of  the  original  report  as  pub- 
lished by  the  Royal  Society  in  the  Philosophical  Transactions  for  1858, 
contains  a  discussion  of  Von  Buch's  theory  of  craters  of  elevation,  together 
with  critical  remarks  on  passages  in  my  writings,  and  those  of  Mr.  Poulett 
Scrope.  I  do  not  feel  myself  called  upon  to  reply  to  any  of  these  com- 
ments, as  they  relate  to  subjects  to  which  the  astronomer  for  Scotland 
cannot  be  expected  to  have  devoted  much  time  or  attention ;  but  when 
facts  are  citeid,  respecting  Teneriffe  and  other  islands  of  the  Canariad 
Archipelago,  supposed  to  be  conclusive  on  a  controverted  question  of  high 
theoretical  interest,  and  in  a  work  brought  out  under  the  sanction  of  the 
Admiralty,  I  think  it  right  to  point  out  the  mistakes  into  which  the 
author  has  fallen,  and  the  insufficiency  of  the  evidence  on  which  he  relies. 

At  p.  553  of  the  new  edition  of  the  report  above  alluded  to  (dated 
February,  1859),  the  following  passage  occurs: — 

**  The  question  of  the  submarine  origin  of  Teneriffe  no  longer  depends 
only  on  tne  general  structure  of  its  lava-beds,  or  on  analogit^s  from  the 
fossiliferous  strata  of  the  adjacent  islands  of  Grand  Canary  and  Palms, 
but  has  now  the  additional  and  most  unanswerable  argument  of  fossil 
shells  having  lately  been  discovered  about  the  slopes  of  the  crater." 

And  again  in  the  same  page : — 

"The  proof  of  fossil  shells,  so  lonff  demanded,  has  now  been  supplied; 
and  with  them  must  be  accepted  the  fact  of  the  slopes  on  which  they 
rest  having  been  once  submarine,  though  now  subaerial.  The  great  cra- 
ter, then,  having  incontestably  suffered  elevation,  was  that  elevation  neces- 
sarily connected  with  its  present  form  and  character  f"  <fec. 

When  I  first  read  these  passages,  I  naturally  concluded  that  some  new 
discovery  had  been  made  of  manne  fossils  on  the  slopes  of  the  great  cater 
cone  of  Teneriffe,  or  "crater,"  as  it  is  teitned  in  the  report  above  cited; 
but  having  never  seen  or  heard  of  such  a  fact  myself  when  in  the  island, 

*  On  the  Structure  of  Lavas  which  have  consolidated  on  steep  elopes ;  with  Re- 
marks on  the  Mode  of  origin  of  Mount  Etna,  and  on  the  Theory  of  Craters  of  Ele- 
vation, by  Sv  Charles  Lyell,  PhU.  Trans,  part  2, 1858,  p.  '708. 
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I  wrote  to  Prof.  Smyth  to  know  where  and  at  what  height  above  the  tea, 
and  under  what  geological  circumstanoee,  he  or  his  informants  had  detec- 
ted these  shells.  In  reply  he  could  give  me  no  information  on  any  one 
of  these  three  heads,  *^  he  had  merely  given  the  statement  on  report,  and 
not  from  his  own  observations.^  It  appears,  then,  that  he  had  simply 
learnt  that  marine  fossil  shells  had  been  met  with  somewhere  in  the  island 
of  Teneriflfe,  a  fact  well  known  before  his  visit  in  1856,  and  before  Mr. 
Hartung  and  I  were  there  in  1854.  These  shells,  however,  did  not  occur 
'*  on  the  slopes  of  the  crater,**  but  in  the  suburbs  of  Santa  Cniz,  along  the 
shore  to  the  northeast  of  the  town,  a  part  of  the  island  which  is  geo- 
graphically and  geologically  independent,  not  only  of  the  Peak,  which  is 
more  than  twenty  miles  distant,  but  also  of  that  volcanic  chain  which 
extends  many  miles  from  the  flanks  of  the  great  cone,  trending  in  a  north- 
easterly direction.  The  separation  of  the  Santa  Cruz  rocks  from  the 
chain  to  which  the  Peak  belongs,  will  be  understood  by  a  glance  at  the 
maps  of  Von  Buch  and  Captain  Vidal,  and  by  reference  to  the  view  of 
Santa  Cruz  which  Vidal  has  given  in  the  margin  of  his  map.  The  tufa- 
ceous  breccias  and  sandstones  containing  marine  shells  near  Santa  Cruz 
do  not  conform  ^^  to  the  slope"  of  any  crater  or  cone.  So  far  as  they  can 
be  seen,  they  appear  to  be  nearly  horizontal,  and  occur  only  at  slight 
elevations  above  the  level  of  the  sea.  We  were  told  that  the  same  re- 
mark holds  good  in  reference  to  certain  other  deposits  containing  shells, 
which  we  did  not  examine,  in  the  northeastern  extremity  of  the  isUnd, 
still  further  from  the  Peak. 

In  the  first  of  the  passages  above  cited,  Prof.  Smyth  has  alluded  to 
fossiliferous  strata  in  the  islands  of  Grand  Canary  and  Palma.  In  reffard 
to  Palma,  I  may  mention  that  Mr.  Hartung  and  I,  when  we  were  there 
in  1854,  searched  in  vain  for  fossils;  no  travellers  had  then  found  any; 
and  our  correspondents  in  the  Canaries  have  still  no  knowledge  of  any 
having  been  obtained  in  that  member  of  the  Archipelago. 

Lastly,  as  to  the  Qrand  Canary,  Von  Buch  was,  I  believe,  the  first  to 
call  attention  to  the  existence  of  marine  shells  in  that  island,  where  Mr. 
Hartung  and  I  collected  them  in  abundance  in  1854,  and  ascertained 
that  they  are  imbedded  in  nearly  horizontal  strata  continuous  over  a 
larffe  area,  where  they  form  an  elevated  platform  about  four  hundred  feet 
high,  near  the  town  of  Las  Palmas,  a  platform  terminating  abruptly  in  a 
range  of  diifs  near  the  sea,  facing  the  northeast  These  upraised  sedi- 
mentary strata,  with  some  intercalated  basaltic  beds,  are  far  removed  from 
the  slopes  of  the  great  dome-shaped  volcanic  mass,  which  forms  the  cen- 
tral nucleus  of  the  Grand  Canary ;  and  if  they  have  any  bearing  on  the 
question  of  *' Craters  of  Elevation,*' they  certainly  do  not  cc^rroborate 
that  hypothesis,  but,  on  the  contrary  are  directly  opposed  to  it ;  for 
though  they  have  been  upheaved  in  a  district  where  intermittent  volcanic 
action  has  never  ceased,  they  do  not  dip  away  in  all  directions  from  a 
central  axis,  nor  have  they  assumed  a  conical  or  dome-like  form. 

1.  The  Old  Glaciers  of  Switzerland  and  North  Wales;  by  Prof.  A. 0. 
Bams  AT,  F.R.S  and  gA  London:  Spottiswoode  <%;  Co.  1859.  8vo, 
pp.  69,  with  a  map  and  14  woodcuts. — ^This  charming  essay  recalls  in 
vivid  coloring  the  reality  of  that  icy  episode  in  the  history  of  Wales,  of 
which  every  geological  observer  has  seen  there  such  salient  proo&  since 
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AgftSBiz  «nd  Forbes  first  taught  us  to  open  our  eyes  to  the  truth  on  this 
subject  Those  who  have  not  visited  the  olassic  scenes  of  Wales  will  find 
^e  excellent  woodcuts  of  this  essay  quite  a  valuable  substitute  for  per- 
gonal observ^iUon. 

nL  BOTANY. 

1.  Ealogif  OH  Bohert  Brown;  by  Dr.  Von  Marthts  (translated  firom 
(the  Gerniian  by  Prof.  Henfrey,  and  published  in  the  Annals  and  Ma|^ 
Azine  of  Natural  Histoiy  for  May,  18SJ9). — An  eulogy  upon  ^  the  greatest 
^Pfianzenkenner^  the  world  has  yet  produced,'^  pronounced  by  one  of  his 
;most  distinguished  survivors  and  intimate  friends.  One  so  learned,  so 
genial,  and  so  philosophical  as  Von  Martius,  cannot  fail  to  interest  and 
instruct,  although  somewhat  of  the  glow  and  animation  which  we  expect 
in  the  original  may  be  lost  in  the  translation.  We  are  pleased  to  lean 
the  curious  fact,  that  a  huixible  but  peculiar  North  American  plant,  which 
has  somehow  found  its  way  to  the  Irish  and  North  British  shores,  may  be 
said  to  have  fixed  the  destiny  of  the  great  Botanist  Upon  the  comple- 
tion of  his  medical  studies.  Brown,  as  is  well  Imown,  was  attached  as 
ensign  and  assistant  surgeon  to  a  Scotch  militia  regiment  stationed  upon 
the  western  coast  of  Ireland. 

**  An  incouspicuous  plant  witj^  which  he  there  became  acquainted — ^the 
Eriocaulon  septangidare, — the  only  European  representative  of  an 
specially  American  order— caused  his  life  to  be  diverted  into  the  exclu- 
sive service  of  botany  ;  for,  accompanying  a  recruiting  party  of  his  regi- 
ment to  London,  in  the  summer  of  the  year  1798,  and  on  the  road 
visiting  his  friend  Dr.  Witheripg  at  Edgbaiton,  near  Birmingham,  the 
latter  caused  him  to  introduce  himself,  with  that  plant  and  bin  researches 
upon  it,  to  Dr.  Dryander.  This  learned  botanist,  librarian  to  Sir  Jofieph 
Banks,  asitonished  at  the  minuteuess  of  the  ipvestigation,  and  the  fullness 
of  the  conclusions  derived  therefrom,  recommended  the  young  military 
surgeon  as  a  future  master  in  botany ;  and  Sir  Joseph  Banks  from  this 
time  forward  showed  him  a  paternal  kindness.  He  welcomed  him  as  a 
regular  guest  at  the  celebrated  literary  breakfasts,  during  his  five  months^ 
stay  in  London,  aud  in  December,  1800,  proposed  him  to  the  Govern- 
ment a»  NMuralist  to  the  naval  Exploring  Expedition  to  New  Holtand, 
under  Capt  Flinders,  then  fitting  out  Robert  Brown,  at  this  call,  gave 
lip  at  once  ;the  military  career,  came  again  to  London  at  Christmas,  1800, 
and  on  the  1 8th  of  July,  1801,  sailed  in  the  ^Investigator'  from  Spit- 
head  to  the  «ewly  discovered  quarter  of  the  globe."  a.  o. 

2.  Fragmenta  Phytographice  AusfmlicB^  contulit  F^RDINAkdus  Mcn*- 
LER,  Ph.D.,  M.D..,  Gubern.  Col.  yictorffi  Phytologus,  Hort  Bot  M*^ 
boumensis  Director,  etc.,  etc.  Melbourne.  Vol.  I,  fiwc.  1—4,  (pp. 
96),  1858-9. —  The  British  California  in  the  southern  hemisphere, — 
more  enlightened  and  more  spirited  than  our  own, — has  officially  organ- 
ized and  promoted  scientific  research  from  the  first  The  colony  haa  not 
only  its  Philosophical  Institute,  publishing  memoirs  of  high  character, 
but  its  Botanic  Garden,  Museum  and  Herbarium,  under  the  charse  of  a 
Government  Botanist,  the  able  and  indefatigable  Dr.  Mueller.  I^or  do 
they  confine  the  energies  of  this  officer  to  the  Victoria  Colony,  but  spared 
him  to  acoompaiay,  as  botanist,  the  recent  exploration  by  Capt  Gregoij 
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of  the  northern  part  of  the  great  Australian  continent,  where  an  exten- 
sive and  interesting  herbarium  was  gathered.  A  roost  enthusiastic  and 
industrious  botanist  himself,  Dr.  Mueller  awakes  the  interest  and  stim- 
ulates the  activity  of  others;  and  vast  collections,  abounding  in  novelties, 
are  rapidly  accumulating  in  his  hands.  He  has  already  published 
numerous  scattered  papers,  in  Germany,  England  and  Australia.  The 
publication  now  commenced  has  the  advantage  of  a  more  convenient, 
connected  form,  and  contains  the  characters  of  new  genera  and  species, 
and  rectifications  of  those  pubfished  before,  with  important  critical  re- 
marks, drc  A.  o. 

3.  Journal  of  the  PrOce^ings  of  the  Linntfttn  Society  (Botany),  Nov. 
12,  (1869):  co*Uins,  Ist,  the  latter  half  of  Prof,  fienfrey's  Note  on  the 
Morphology  of  the  Baleaminacce.  Balsanto  double  [as  do  most  blossoms] 
by  an  increase  in  the  number  of  the  whorls  of  the  petals ;  and  when  merely 
one  extra  whorl  of  petals  is  developed.  Prof.  Henfrey  finds  these  to  alter- 
nate regularly  with  the  five  pieces  which  Roeper  tskes  for  tbe  corolla ; 
thus  confirraiug  Reeper^s  viiew  (over  that  of  Eunth)  by  evidence  from 
within,  of  the  same  nature  as  that  which  Hydrooera  normally  furnishes 
from  without  2.  On  the  Arborescent  Feme  of  New  Zealand  ;  by  Thomas 
8.  Ralph : — an  instructive,  popular  accoiJint  of  their  trunks  and  mode  cf 
growth.-  8.  The  Indian  epeciee  of  Utriculariee ;  hf  Daniel  Oliver.  Ap- 
parently an  excellent  monograph ;  the  Indian  species  reduced  to  about 
two  dozen.    4.  On  five  Ifew  Plants  from  Peru;  by  Richard  Spruce. 

The  botanical  contributions  to  tbe  Journal  having  much  exceeded  the 
Boological  in  amoi!int,  the  excess  is  to  be  issued  in  siipplemental  Itotanicai 
Humors.  The  Supplement  to  Botany,  Ko.  1  and  No.  2  have  appeared, 
and  contain  the  Musci  India  Orientalie  ;  an  Enumeration  of  the  Mosses 
of  the  East  Indies;  by  Wm.- Mitten.  This  paper  fills  171  pages,  inclu- 
ding an  index  to  the  species,  and  introduces  some  bold  reforms  in  bry- 
ology. 

4.  Synopsis  Hymenophyttaeeamm^  MonograpMos  hujus  drdinis  Pro^ 
dromus.  Auctore  R.  B.  Van  der  Bosch,  M.  D.  Leyden.  pp.  79,  8vo. 
A  separate  impression  from  the  Nedrt  Kruidk  Arckief  Dec  1 858. — Dr. 
Van  der  Bosch,  having  in  preparation  a  general  monograph  of  this  most 
elegant  group  of  Feme,  illustrated  by  figures,  has  issued  this  precursory 
Synopsis.  It  contains  a  classified  arrangement  of  the  known  species,  tlie 
habitat,  most  important  synonymy,  and  the  characters  of  a  few  new  species. 
The  two  old  genera  of  this  group— retained  entire  by  Hooker,  but  divi- 
ded into  nineteen  by  Presl, — are  here  distributed  into  nine  genera,  with 
amended  characters;  viz: — Cardiomanes^  Fresl^  ^eca,  Bory  ;  Neuroma- 
nes,  Trevis;  CephalomOnes,  Presl;  Trithomanes,  Smith  (with  about  114 
known  species^ ;  Didymoglossum,  Desv. ;  Leptocionium,  Presl ;  Hgmen" 
oglossumy  Freu  ;  and  Nymenophylhim  (140  species).     Carrying  his  ex- 

Serience  as  a  Bryologist  into  this  analogous  field  of  enquiry,  our  author 
nds  available  specific  characters  in  the  cellular  structure  of  the  frond. 
By  such  characters  he  distinguishes  Trichimanes  brevisetum  fit)m  T.  spe- 
oofuiyt,  and  both  from  T.  radicanes.  a.  o. 

6.  The  Botany  of  the  Mexican  Boundary.  Introduction  hyCCTkRvr, 
Botany  of  the  Boundary^  by  John  Torrbt,  M.t>.  Cactacm,  by  GsoRcn 
SuftLEMAii^N,  ILD.    This  forms  the  first  half  of  tha^  ponderoQH  toma 
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(almost  balf  as  thick  as  it  is  wide),  Uie  second  volame  of  the  Report  em 
the  United  States  and  Mexican  Survey  by  Col.  Emory,  and  it  must  be 
ranked  as  the  most  important  publication  of  the  kind  that  has  erer  ap- 
peared. Dr.  Parry's  interesting  Introduction  is  brief.  Dr.  Torrey's  system- 
atic account  of  the  general  botany  extends  to  p.  270,  and  is  illustrated  by 
61  plates,  most  of  them  well-chosen  as  to  the  subject,  and  all  admirably 
drawn  by  Riocreux,  Sprague,  and  a  few  by  Hochstein.  Dr.  Engefanann's 
important  memoir  on  the  Caetacce  occupies  78  pages  of  letter-press  and 
is  adorned  by  75  plates  of  surpassing  excellence.    This  and  its  oounter- 

rrt,  the  Cactaceas  of  the  Expedition  under  Lieut  Whipple  (of  which  Dr. 
M.  Billow  was  the  botanist),  published  in  the  fourth  volume  of  the 
Explorations  and  Surveys  tor  a  Pacific  Railroad  Route,  and  illustrated  by 
24  plates,  elucidate  a  large,  peculiar,  and  most  characteristic  order  of  our 
wide  south-western  regions  in  a  manner  which  must  command  universal 
admiration,  and  must  assign  to  the  author  a  high  rank  among  the  syft- 
tematic  botanists  of  our  day.  The  general  Botany  of  the  same  expedition, 
by  Dt.  Torrey,  founded  upon  one  of  the  best  collections  ever  made  in 
such  a  journey,  and  illustrated  by  25  plates,  is  worthy  of  equal  praise. 

But  all  these  memoirs  are  sadly  marred  by  typoo^raphical  errors.  A 
government  printing  oflSce  is  not  well  adapted  for  this  sort  of  work,  and 
proof-reading  from  a  distance  seems  to  be  inefi:ectuai.  The  zoological  re- 
ports are  much  better  printed,  doubtless,  because  the  author  on  the 
spot  could  insist  upon  a  sufficient  revision  of  his  proofe,  and  see  that  his 
corrections  were  attended  to.  The  disfigurements  which  we  notice  in 
these  are  prepense,  and  are  caused  by  &e  depraved  taste  which  writes 
the  naraee  of  people  with  a  smallj  instead  of  a  capital  initial  letter; 
e.  g.  edwardsii^  clarkii^  ordii^  henryi^  and  so  on,  usqtte  ad  nau^evm. 
Though  why  they  should  be  so  decapitated  when  genitives  after  a  generic 
name,  although  honored  with  a  capital  initial  when  they  follow  a  specific 
name,  passes  ordinary  comprehension.    Consistency  would  seem  to  re- 

Suire  uniformity  like  this :  Chordeiles  henryi^  baird.  Returning  to  the 
»otany,  with  which  alone  we  are  at  present  concerned,  we  remark  that  it 
would  have  been  most  convenient  and  acceptable  to  botanists  to  have 
cited  the  numbers  of  Wright's  distributed  collections  throughout,  and  also, 
as  far  as  possible  those  of  Fendler,  Lindheimer,  and  of  Berlandier's  post- 
humous distribution.  A  systematic  catalogue  of  all  the  plants  enumera- 
ted and  described  in  these  various  Western  Expeditions,  or  rather  a  com- 
plete catalogue  of  the  species  of  the  United  States  west  of  the  100th 
parallel  of  longitude,  including  those  of  the  Mexican  border,  is  now  very 
much  wanted.  a.  o. 

6.  Catalogue  of  the  Phamogamoue  and  Acrogenmu  Fhnt$  contained 
in  Oray*8  Manual  of  the  Botany  of  the  Northern  United  States,  adapted 
for  marking  desiderata  in  exchanges  of  specimens,  etc.  New  York :  Ivi- 
son  <fe  Phinney.  1859. — A  help  of  this  sort  in  making  exchan^ipes  has 
often  been  asked  for,  and  the  enterprising  publishers  of  Gray's  Manual 
have  responded  to  the  demand  by  publishing,  at  a  low  price,  this  neat 
Catalogue,  for  which  good  office  they  deserve  Uie  best  thanks  of  our  scat- 
tered bKotanists.  The  species  are  numbered  consecutively,  from  No.  1, 
Mragene  Americana  to  2421,  Azolla  Caroliniana.  The  list,  in  double 
columns,  fills  thirty-two  pages  of  the  same  size  as  those  of  the  Manual 
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itself.  A  cent  stamp  will  pay  the  postage  pf  the  pamphlet  to  any  part  of 
the  United  Statee ;  and  the  sender  has  only  to  indicate  to  his  distant  cor- 
respondent^ by  marking  or  by  copying  the  numbers,  the  species  which  he 
desires  to  receive  or  is  able  to  furnish.  Moreover,  the  names  of  the  orders, 
which  are  printed  in  bold  type,  and  even  those  of  the  genera,  may  serve 
another  useful  purpose :  they  may  be  cut  out  and  us^  for  labels  in  the 
herbarium.  a.  q, 

IV.    MISCELLANEOUS  SCIENTIFIC  INTELLIGENCE. 

1.  The  Thirteenth  Meeting  of  the  American  Association  for  the  Ad- 
vancement of  Science  was  held  August  3-9,  1869,  at  the  City  Hall  in 
Sprinrfeld,  Massachuj^etts. — ^The  Springfield  meeting  of  the  American  As- 
sociation passed  off  with  decided  success;  the  greatest  harmony  and 
good  feeling  prevailed.  A  large  gathering  of  members  from  all  parts  of 
Sie  United  States  and  Canada  and  foreign  countries  enjoyed  the  graceful 
hospitalities  of  one  of  the  most  beautiful  cities  in  New  England.  The 
number  of  members  in  attendance  was  estimated  to  be  about  five  hun- 
dred. The  weather  throughout  was  as  fine  as  possible,  and  the  excursion 
to  Amherst  College  under  the  escort  of  the  venerable  and  distinguished 
Dr.  Hitchcock,  was  an  occasion  long  to  be,  remembered  as  one  of  the 
golden  days  of  life.  Members  seemed  lost  in  admiration  of  the  romantic 
loveliness  of  the  scenery  surrounding  the  College,  and  in  the  unexpected 
extent,  richness,  and  high  condition  of  the  scientific  collections,  unequalled 
certainly  by  those  of  any  other  college  in  the  United  States,  Here  Dr. 
Hitchcock  has  built  up  a  lasting  monument  of  his  original  labors  in  the 
curious  department  of  foot-marks  on  the  Connecticut  sandstone.  This 
vast  collection,  vast  both  in  the  numbers  and  magnitude  of  its  specimens, 
is  now  preserved  in  "Appleton  Hall,"  anew  building  erected  specially  for 
its  accommodation,  and  on  the  ground  fioor  of  which  these  curious  rec- 
ords of  lost  races  once  denizens  of  this  lovely  valley  are  spread  out  to 
the  inspection  of  visitors.  No  one  can  form  an  adequate  notion  of  the 
interest  of  these  remarkable  collections  without  a  personal  inspection. 

Whatever  the  Black  stone  of  Mecca  may  prove  to  be,  meteorite  or  por- 
phyry, the  scientific  pilgrim  to  Amherst  will  be  rewarded  by  an  inspec- 
tion of  the  largest  and  most  important  collection  of  meteoric  specimens 
in  the  world,  excepting  that  of  the  Imperial  Museum  of  Vienna.  By 
the  untiring  exertions  of  Prof.  Shepard,  124  meteoric  discharges  are  here 
represented,  in  choice  and  unblemished  specimens.  The  Vienna  cabinet 
is  stated  in  Mr.  HaidingeHs  paper  of  Jan.  7,  I8i^9,  to  contain  187  localities. 

The  mineralogical  collection  of  Prof.  Shepard  at  Amherst  is  worthy 
of  most  particular  notice.  In  the  richness  and  splendor  of  its  selections, 
the  mineral  species  are  nowhere  in  America  and  seldom  anywhere  so  well 
represented.  Choice  specimens  seem  to  have  come  to  this  celebrated  col- 
lector's hands  like  the  fiibled  fish  of  the  wierd  fisherman.  Whatever  was 
most  rare  or  choice  from  any  locality  appears  to  have  found  no  rest  until 
it  was  safely  placed  on  his  shelves. 

No  wonder  then  that  amid  such  surroundings  and  with  beautv  and 
festive  speech  at  the  hospitable  tables  covered  by  the  fair  hands  of  Am- 
herst ladies,  the  Association  was  beguiled  to  view  the  glories  of  a  mid- 
summer sunset  over  the  picturesque  ranges  of  the  Northampton  hills,  or 
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that  thej  returned  to  Springfield  late  in  the  evening  full  of  the  praises  of 
the  day  and  its  rich  entertainments. 

We  append  a  list  of  the  officers  of  the  Springfield  meeting,  and  aho 
of  the  papers  registered. 

Officers  of  the  Atteociatian,  Springfield  meeting. — Preeidenty  Professor 
Stephen  Alexander. —  Vice  President^  Prof.  Edward  Hitdicock. — Per- 
numenl  Secretary,  Jos.  Lovering. — General  Secretary ^  Win.  ChanreneL — 
Standing  Committee,  Professors  Stephen  Alexander,  Jeffries  Wjman, 
William  Chaavenet,  Joseph  Lowering,  Edward  Hitchcock,  John  K 
Holbrook,  A.  L.  Elwyn,  Alexis  Caswell,  W.  M.  Gillespie,  Benjamin 
Peirc«,  A.  D.  Bache,  B.  Silliman,  Jr.,  Joseph  Leconte,  Wolcott  Gibbs,  J, 
W.  Foster,  E^q. — Local  Committee^  Hon.  George  Bliss,  Chairman, — Dr. 
George  A.  Otis,  Jr.,  Secretary,  R.  A.  Chapman,  Esq.,  Rev.  Francis  Tif- 
fany, George  M.  Atwater,  Capt  James  Barnes,  Samuel  Bowles,  Ansel 
Phelps,  Jr.,  Esq.,  Hon.  C.  C.  Chaffee,  Chester  W.  Chapin,  Col.  J.  M. 
Thompson,  George  Walker,  E^q.,  John  L.  King,  Gen.  James  S.  Whitney, 
£than  S.  Chapin,  Josiah  Hooker,  Esq.,  A.  D.  Briggs. — City  Committee^ 
Uayor  William  B.  Calhoun ;  Aldermen  Roger  S.  Moore  and  Horace 
Smith ;  Councilmen  Gurdon  C.  Judson,  Reuben  T.  Safford,  Joshua  M. 
Harrington,  Walter  Sforth. 

List  of  papers  registered  for  presentation  to  the  Association.* 

I.  On  t^  Origin  of  t^  Axoic  Rocks  of  Michigaor  and  TTisoonsin ;  by  Chsrlas 
tirbitt)«fiey. 

8.  On  the  Drift  Cavities,  or  **  Potash  Kettles*  of  Wtseoonn ;  by  0.  WhiUlesey. 

5.  General  Account  of  the  Results  of  the  DtscussioB  uf  the  Declinometer  Obi«r- 
tatioDs  made  at  Oirard  CoUm,  Philadelphia,  between  the  years  f840  and  1846, 
-With  special  reference  to  t^  eleven  Years'  Period;  by  A.  D.  Bache. 

4.  Distribution  of  Temperature  in  the  Florida  Channel  and  Straits;  by  A  D. 
^acfae. 

1^.  Comparison  of  the  Amount  and  Frequency  of  Rain  with  difleretit  Winds  on 
liie  Western  Coast  of  the  United  SUtes;  by  A.  D.  Bache. 

6.  Abstract  of  the  principal  results  of  the  Obeenrations  of  Temperature  at  Van 
Jtensselaer  Harbor,  North  Greenland,  made  by  the  second  Orionel  Expedition  under 
eomroand  of  Dr.  E.  K.  Kane,  U.  S.  N.,  during  the  years  1858-4-0;  presented  by 
A.  D.  Bache,  from  a  reduction  and  discnssion  by  Charles  A.  Scfaott,  assistant  in  tM 
Coast  Survey. 

7.  Abstract  of  the  principal  results  of  the  Dii«cU9sioo  of  the  Obserrations  for  the 
Hireetion  and  Force  of  the  Wind  at  Van  Rensselaer  Harbor,  North  Greenland,  made 
by  the  second  OrinViel  Expedition,  under  the  command  of  Dr.  K  K.  Kane,  U.  S.  N., 
ih  18(8-4-5 ;  presented  by  A.  D.  Bache,  from  a  reduction  and  discussion  bj  Charlss 
Jt,  8cfcM>tt,  assisUnt  i«  the  U.  S.  Coast  dunrey. 

8.  Abstract  of  the  principal  results  of  the  Discussion  of  the  Observations  for 
Atmospheric  Pressure  at  Van  Rensselaer  Harbor,  North  Greenland,  made  by  the 
second  Orinnel  Expedition  under  command  of  Dr.  E.  K.  Kane,  U.  S.  N.,  during  the 
years  1 868-4-5 ;  presented  by  A.  D.  Bache,  from  a  reduction  and  discussion  by 
Charles  A.  8chott,  assistant  in  the  U.  8.  Coast  Survey. 

9.  On  the  Occurrence  of  Pot  Holes,  (or  pot-shaped  excaratiomi,  canted  by  the 
gyration  of  pebbles,)  formed  by  the  Drift  Agency ;  by  Oliver  Maroy. 

10.  On  tlie  marks  of  Ancient  GUuners,  on  the  Green  Mountain  Range  in  Mswss 
diusetts  and  Vermont ;  by  Charles  H.  Hitchcock. 

II.  Lake  and  Pond  Rampartis  in  Vermont;  by  Charles  H.  Hitdioodt. 

*  The  asterisk  prefixed  indiMte  papers  not  read,  and  should  probably  be  at- 
tadMd  to  some  others  not  certainly  known  to  the  Editon. 
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18.  On  the  so-called  Talcoee  schist  of  YermoDt;  bj  Charles  H.  Hitchcock. 
18.  Dykes  of  Trachyte  and  Confflomerate  in  Sbelbume,  Vt;  by  C.  H.  Hitchcock. 
14.  Conglomerate  Syenite  Porj^yry  and  Granite  in  Vermont;  by  Charles  H. 
Hitchcock. 
*15.  On  the  Circulation  of  the  Ocean;  by  Charles  Wilkes. 

16.  Some  Obserrations  on  Osone;  hj  John  Brocklesby. 

17.  Contributions  on  the  subject  of  Frozen  Wells  and  Cold  Springs;  by  John 
Brockle»by. 

18.  On  cutting  the  Threads  of  Male  and  Female  Screws,  so  that  they  shall  com- 
mence and  terminate  at  any  desired  points  with  precise  uniformity  and  correspood^ 
ance;  by  Cyrus  BuckUnd. 

*19.  A  method  for  dischaiging  the  Leyden  Jar,  by  employing  an  Imperfect  Coi^ 
ductor ;  by  C.  B.  Chapmaa 

20.  Origin.  Direction,  and  Progress  of  Storms  in  the  United  States,  east  of  the 
Bocky  Mountains;  by  Chester  Dewey. 

21.  On  the  BAass  of  Uie  Moon ;  by  Stephen  Alexander. 

22.  A  question  as  to  the  Earth's  Dimensions  and  Metre ;  by  Stephen  Alexander. 
28.  A  brief  note  on  Comets ;  by  Stephen  Alexander. 

24.  On  the  Harmonies  and  the  Ancient  History  of  the  Solar  Sjrstem ;  by  Stephen 
Alexander. 

25.  On  the  Common  Origin  of  the  Asteroids,  and  also  of  some  of  the  Comets  of 
short  period;  by  Stephen  Alexander. 

26.  On  the  Causes  of  the  Variation  of  Temperature  of  the  Seasons;  by  G.  W. 
Burnap. 

27.  On  the  Theory  of  the  Comet's  Tail ;  by  Benjamin  Peiroe. 

28.  On  the  History  of  the  Investigation  of  the  Fhysical  Constitution  of  Comets ; 
by  Benjamin  Peirce. 

29.  On  the  Personal  Peculiarities  of  Astronomical  Obseryers ;  by  Benj.  Peirce. 

80.  On  the  Possible  Causes  of  the  observed  Gedogical  Changes  in  the  Earth's 
Temperature;  by  Benjamin  Peirce. 

81.  On  the  Secular  Perturliation  of  four  of  the  Asteroids;  by  Simon  Newoomb. 

82.  On  the  Mathematical  Theory  of  Music;  by  T.  H.  SaflM. 
88.  On  the  Determination  of  a  Comet's  Orbit;  by  T.  H.  Safibrd. 

84.  On  a  new  method  of  investigating  Plane  Curves,  with  its  applkation  to  Bvo- 
lutes  and  Caustics;  by  William  Watson. 
86.  On  Meteorologr;  by  Joseph  Henry. 

86.  An  Analysis  of  the  Laws  which  determine  the  Actioo  of  the  Centrifngml  Gov- 
ernor; by  Charles  J.  Porter. 

87.  The  Indian  Mode  of  bestowing  and  duuiging  Names ;  by  L.  H.  MoigML 

88.  Researches  on  the  Pktinum  Metals;  by  Wokott  Gibbs. 

89.  A  Systematic  Reference  Catalogue  of  all  the  described  North  American  Lepi- 
doptera ;  by  John  G.  Morris. 

40.  The  complete  Semicircle  of  the  Zodiacal  Light,  as  seen  at  night  lecently  by 
various  observers ;  by  George  Jones. 

41.  The  occasional  luminousness  of  the  Atmosphere  at  night,  as  observed  en  th« 
summit  of  the  Andes ;  by  George  Jones. 

42.  On  the  European  Storm  of  Dec.  26,  1886;  by  Elias  Loorois. 
48.  On  the  alleged  Lunar  Origin  of  Aerolites;  by  B.  A.  Gould,  Jr. 

44.  On  the  occurrence  of  bones  and  teeth  in  the  lead-bearing  crevicea  of  tlM 
Northwest;  by  J.  D.  Whitney. 
46.  On  certain  Curves  treated  by  new  Coordinates ;  by  Thomas  HilL 

46.  On  the  Scope  and  Method  of  Linguistic  Science ;  by  W.  D.  Whitney. 

47.  Certain  Arts  which  distinguif^h  Nations  of  the  Eastern  Worid  from  the  Abo- 
rigines of  this  Western  Continent;  by  J.  H.  Gibbon. 

48.  Lb  Indian  Com  (Zea  Mayt)  a  native  of  three  continents,  like  Cotton  and  To- 
bacco Y  b^  J.  H  Gibbon. 

49.  Wmds  of  the  Southern  Hemi^here;  by  James  H  Coffin. 

60.  On  the  Hindu  Astronomy;  by  W.  D.  Whitney. 

61.  On  the  Lasso-Cells  of  Polypi  and  Acalephie;  by  H.  J.  CUrk. 

62.  On  the  Facetted  Byes  of  Acalepha,  especially  of  AwrdiaJUMndmU;  byH.J. 
Ckrk. 
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58.  On  apparent  eqniTocal  Oeneration ;  W  H.  J.  Clark. 

*54.  On  a  supposed  Meteorite  of  a  new  Chemical  Constitution  from  North  Caro- 
lina ;  by  C.  U.  8hepard. 

.  *65.  On  an  Examination  of  the  Matter  of  a  supposed  Shooting  Star  that  fell  oo 
the  eye  of  November  16th,  1857,  at  Charleston.  8.  C;  bj  C.  U.  Shepard. 

66.  Vibrations  in  the  Water-full  at  Uolyoke,  Mam. ;  by  K  S.  SnelL 

67.  System  of  Consanguinity  of  the  Red  Race,  and  its  relations  to  Ethnology; 
by  Lewis  H.  Morgan. 

68.  On  a  Frozen  Deposit  of  modified  Drift  in  Brandon,  Vermont ;  by  Edward 
Hitchcock. 

59.  On  the  Conglomerate  near  Newport,  R.  L,  with  elongated  pebbles  and  tram- 
Terse  joints;  by  Edward  Hitchcock. 

60.  On  a  Deposit  of  Fossiliferous  Limestone  beneath  Granite  and  Mica  sJate  in 
Derby,  Vermont ;  by  Edward  Hitchcock. 

61.  An  attempt  to  prove  that  the  younger  Metamorphic  Rocks  have  been  in  a 
plastic  or  semi-plastic  state  since  their  original  consolidation ;  by  E.  Hitchcock. 

62.  On  the  Amount  and  Proofs  of  Erosion  in  Vermont,  with  special  reference  to 
Peaks  of  protrusive  rocks ;  by  Edward  Hitchcock. 

68.  Recent  Discoveries  in  the  Devonian  and  Carboniferous  Flora  of  British  Amer- 
ica ;  by  J.  W.  Dawson. 

64.  The  means  of  preventing  the  Alteration  of  Metallic  Sar&ces  employed  to 
dose  and  break  a  voltaic  circuit ;  by  F.  A.  P.  Barnard. 

66.  On  the  sudden  Disappearance  of  the  Ice  of  our  Northern  Lakes ;  by  J.  O. 
Totten. 

66.  On  Nitride  of  Zirconium ;  by  J.  W.  Mallet 

67.  On  the  Atomic  Weight  of  Lithium;  by  J.  W.  Mallet. 

68.  On  Osmious  Add,  and  the  position  of  Osmium  among  the  Elements;  by  J. 
W.  Mallet 

69.  On  the  Vertical  Planes  in  Bituminous  and  other  Coals ;  by  K  B.  Andrews. 

70.  On  the  Terraces  along  the  Rivers  in  Southern  Ohio ;  by  £.  B.  Andrews. 
*71.  On  the  Zoomorphic  Sandstone  of  the  Ci»nnecticut  Basin;  by  Joseph  Barratt. 
*72.  On  the  Discovery  of  a  Creature  (KcmdactylvM  tu^-Aumonvir),  the  Antetype 

of  Man ;  by  Joseph  Barratt 

78.  Omithichnites ;  by  Roswdl  Field. 
*74.  On  the  Geometrical  Construction  of  Curves  of  degrees  higher  than  the  sec- 
ond, having  given  multiple  points ;  bv  H.  A.  Newton. 

76.  The  Correlation  of  Pnysical,  Chemical  and  Vital  Forces,  and  the  Conserra- 
tion  of  Force  in  Vital  Phenomena;  by  Joseph  Leconte. 

76.  On  the  Formation  of  Continents  and  Oceans;  by  Joseph  Leennte. 

77.  Observations  on  the  Geology  of  the  Rocky  Mountains  m  the  vicinity  of  Santa 
Fe,  New  Mexico;  by  William  P.  Blake. 

78.  Physical  Constitution  of  Comets ;  by  W.  A.  Norton. 

79.  On  the  alleged  occurrence  of  Sand  m  Maple  Sugar ;  by  E.  N.  Horsford. 

80.  On  the  Source  of  Carbonate  of  Lime  in  Organic  Structures  occurring  in  Sea- 
water;  by  E.  N.  Horsford. 

81.  On  some  recent  Determinations  of  the  Carbonic  Acid  in  the  Waters  of  tho 
Conjn^ss  Springs  of  Saratoga;  by  William  E.  Hughes,  presented  by  E.  N.  Horsford. 

*82.  Some  experiments  maide  at  the  Lawrence  Sdentific  School,  on  the  heating 

Sowers  of  luminous  and  non-lumiuous  Flames ;  by  G.  A.  Gould,  presented  by  £.  N. 
orsford. 

*88.  On  the  Prevention  of  Fermentation  in  the  Juices  of  Fruits,  by  means  of 
Sulphite  of  Lime ;  by  E.  N.  Horsford. 

84.  Theoretical  Explanation  of  the  similarity  between  the  Flora  of  Northeastern 
Asia,  and  that  of  Eastern  North  America;  by  Asa  Gray. 

85.  Note  on  the  Dischai^e  of  Atmospheric  Electricity  throngh  Gas  Mains ;  by 
Benjamin  Silliman,  Jr. 

*86.  On  thA  application  of  Electric  Conductors  to  Buildings ;  by  L-  F.  Locke. 

87.  Remarks  on  the  Restored  Skeleton  of  the  Fossil  Whale  of  Charlotte,  Vt ; 
by  Edward  Hitchcock,  Jr. 

88.  On  some  applications  of  the  principle  of  Relative  Motion  to  the  detennina- 
tkm  of  the  Areas  of  Closed  Curves;  by  George  Eastwood. 
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89.  On  ilie  use  of  a  Transit-Circle  as  a  snbstitnte  for  tlia  Zenith  Telescope  in  Uie 
determination  of  Latitude ;  by  C.  S.  Lyman. 

90.  Instruments  for  measuring  the  Depth  of  the  Ocean;  by  "W*.  P.  Trowbridge. 

91.  On  the  Stratigraphical  Position  of  the  Sandstone  of  tne  Connecticut  Valley; 
by  J.  D.  Whitney. 

92.  On  a  remarkable  Vein  of  Gold  in  the  bed  of  the  Chestatee  riTer,  Georgia ; 
by  W.  P.  Bldke. 

93.  The  Placer  Gold  Mines  of  Georgia,  and  the  introduction  of  improved  meth- 
ods of  worki?»g  them ;  by  W.  P.  Blake. 

94.  Remarks  on  the  Minerals  and  Ancient  Mines  of  the  Cherokee  Valley  RiTer, 
North  Carolina;  by  W.  P.  Blake. 

96.  Contribution  to  the  History  of  the  Lanrentian  Limestones ;  by  W.  K  Logan. 
*9H.  On  "  Anhydrous  Fermentation  f  by  L.  F.  Locke. 

97.  On  some  Reactions  of  the  SalU  of  Lime  and  Magnesia ;  by  T.  S.  Hunt 

98.  On  the  Paradox  of  the  Coexistence  of  Excessive  Production  and  Excessive 
Population;  by  Clinton  Roosevelt. 

99.  On  the  Formation  of  Gypsum  and  Mflgnesian  Rocks;  by  T.  S.  Hunt. 

100.  On  the  Origin  and  Formation  of  Silicious  Rocks;  by  T.  S.  Hunt. 

101.  The  Relationr)  of  the  Upper  (*arb(>niferous  Rocks  of  Illinois  to  the  older 
members  of  the  Palieozoic  System ;  by  J.  H.  McChesney. 

102.  Remarks  on  the  Discovery  of  a  Terrestrial  Flora  in  the  Mountain  Limestone 
of  Illinois;  by  A.  H.  Worthen. 

108.  On  the  Composition  of  Pectolite;  by  J.  D.  Whitney. 

104.  On  Magnetizing  Locomotive  Wheels  by  Curved  Helices,  and  the  Experi- 
mental Results;  by  Edward  W.  SerrelL 

106.  Vital  Observations  and  Statistics  as  Data  for  the  Formation  of  Natural 
Dfe-Tables;  by  E.  B.  Elliott. 

106.  Experiments  on  Induction-Time  in  Electro-magnets  in  Telegraph  Lines; 
by  A.  D  Biidie  and  J.  E.  Hilgard. 

107.  On  Certain  Phenomena  of  the  Great  Dismal  Swamp  in  Virginia  and  North 
Carolina;  by  Nathan  B.  Webster. 

108.  The  Causes  of  Steam-boiler  Explosions;  by  James  Hyatt 

The  officers  of  the  Awociation  for  1 860  are :  President,  Isaac  Lea,  of 
Philadelphia ;  Vice  President,  B.  A.  Gould,  Cambridge,  Mass. ;  General 
Secretary,  Joseph  LeConte,  of  Columbia,  S.  C;  Treasurer,  A.  L.  Elwyn, 
of  Philadelphia. 

The  next  meeting  will  be  held  at  Newport,  R.  L,  on  the  first  of  August, 
1860.  The  warm  waters  of  that  shore  will  ofier  a  rich  treat  to  the 
Baturalists  who  will  unquestionably  assemble  at  Newport  in  unwonted 
numbers. 

The  address  of  the  retiring  president.  Prof.  Alexis  Caswell  of  Brown 
University,  after  paying  a  deserved  tribute  to  fhe  memory  of  deceased 
members,  was  a  sketch  of  American  progress  in  his  favorite  science  of 
Astronomy.     It  will  be  published  in  the  Transactions  of  the  Association. 

Among  the  attractions  already  visible  for  the  Newport  meeting  will 
be — ^by  appointment  of  the  Association — a  discourse  by  Prof.  Joseph 
Henry,  commemorative  of  the  life  and  scientific  labors  of  Dr.  Hubert 
Hare;  and  an  address  by  A.  D.  Bache  on  the  Gulf  Stream.  It  is  equally 
interesting  and  appropriate  that  the  labors  of  his  great  grandson  should 
have  contributed  so  signally  to  enlarge  our  knowledge  of  this  wonderful 
river  of  the  sea,  which  Dr.  Franklin  was  the  first  to  bring  to  the  general 
notice  of  the  scientific  world.  Dr.  Jos.  Leidy  was  also  requested  to  ad- 
dress the  As5ux;iation  at  Newport  upon  the  extinct  Keptilia  and  Mam- 
malia of  North  America. 
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3.  ScUntifie  V€r$us  Prodtieml  Instruction. — The  following  teetimonj  of 
Liebig  as  to  liis  famous  school  at  Giessen,  is  worth  considering  in  these 
days  of  schools  of  practical  science. 

**The  technical  part  of  an  industrial  pursuit  can  be  learned:  principlt* 
alone  can  be  taught.  To  learn  the  trade  of  husbandry  the  agriculturifit 
must  serve  an  apprenticeahip  to  it;  to  inform  his  mind  in  the  priuciplet 
of  the  science  he  must  frequent  a  school  specially  devoted  to  this  ol)ject 
It  is  impos:»ible  to  combine  the  two;  the  only  practicable  way  is  to  take 
them  up  successively.  I  formerly  conducted  at  Giessen  a  school  for  prao* 
tical  chemistry,  analysis,  and  other  branches  connected  therewith,  and 
thirty  years'  experience  has  taught  me  that  nothing  is  to  be  gained  by 
the  combination  of  theoretical  with  practical  instruction.  It  is  only  af^er 
having  gone  through  a  complete  course  of  theoretical  instruction  in  the 
lecture-hall  that  the  student  can  with  advantage  enter  upon  the  practical 
part  of  chemistry.  He  must  bring  with  him  mto  the  laboratory  a  thor- 
ough knowledge  of  the  principles  of  the  science,  or  he  cannot  possibly 
understand  the  practical  operations.  If  he  is  ignorant  of  these  principles, 
he  has  no  business  in  the  laboratory.  In  all  industrial  pursuits  connected 
with  the  natural  sciences,  in  fact,  in  all  pursuits  not  simply  dependent  on 
manual  dexterity,  the  development  of  the  intellectual  faculties  by  what 
may  be  termed  school  learning,  constitutes  the  basis  and  chief  condition 
of  progress  and  of  every  improvement.  A  young  man  with  a  miod 
well  stored  with  s^^lid  scientific  acquirements  will,  without  difficulty  or 
effort,  master  the  technical  part  of  an  industrial  pursuit;  whereas  in  g^- 
eral,  an  individualwho  is  thoroughly  roaster  of  the  technical  part  maj  be 
altogether  incapable  of  seizing  upon  any  new  fact  that  has  not  previously 
presented  itself  to  him,  or  of  comprehending  a  scientific  principle  and  its 
application." — Liebig,  Letters  on  Modem  Agricuiture,  edited  by  John 
Blyth,  M,D, 

3.  Dr.  Newberry's  late  Explorations  in  New  Mexico — he  shows  MarcouU 
so^alled  Jurassic  to  be  Cretaceous, — Advices  have  been  received  from  Dr, 
Newberry  at  Santa  F^,  N.  Mexico,  as  late  as  July  18th,  in  letters  to  Mr. 
Meek.  Dr.  N.,  following  the  Santa  F6  road  from  Independence,  Mo.,  to 
near  Burlingame,  Kansas,  saw  nothing  but  rocks  of  the  upper  Coal  meas- 
ures,  but  near  Burlingame,  on  the  banks  of  Dragon  creek,  he  found  the 
first  Permian  forms  [the  dip  in  all  this  region  is  N.VV.]  From  Wellington 
to  Cottonwood  and  Turkey  creek  the  Permian  was  constantly  found  in  the 
hill-tops,  but  tlie  valleys  were  excavated  down  to  the  Carboniferous.  Th# 
Permian  was  a  light  cream-colored  Magnesian  Limestone.  From  the 
Little  Arkansas  to  Walnut  creek  the  surface  rocks  were  Red,  Yellow  and 
•White  Maris  and  Gypsum,  so  characteristic  of  the  Llano  Estacado  and 
the  country  west  of  the  Rio  Grande.  There  were  no  fossils.  These  are 
the  beds  seen  by  Meek  and  Uayden  and  described  by  them  as  between 
the  lower  Cretaceous  and  the  Permian  in  Kansas,  some  35  to  40  miles 
farther  to  the  northeast^  and  which  rocks  they  state  in  their  paper  may 
be  either  Jurassic  or  Triassic — but  they  (like  Dr.  Newberry)  discovered 
no  fossils  in  them. 

On  the  banks  of  Walnut  creek,  a  tributary  of  the  Arkansas — a  little 
farther  west,  Dr.  Newberry  saw  the  same  r^fd  or  brown  sandstone  from 
which  Messrs.  Meek  and  Hayden  collected  the  fossil  leaves  on  Smoky  Hill 
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river,  some  40  or  50  miles  farther  to  the  northeast,  and  also  in  Nebraska 
at  the  Blackbird  Hills.  In  this  sandstone  and  in  a  grnyehy  beneath  it, 
he  also  has  found  some  of  the  same  "  leaves  of  dicotyledonous  trees — 
Willotvs,  <kc.,  precisely  as  at  Smoky  Hill,  Blackbird  Hills  and  in  New 
Jersey."  These  leaves  Dr.  Newl>erry  pronounces  the  same  which  mark 
the  base  of  the  Cretaceous  in  New  Jersey,  Nebraska  and  Kanf»as.  These 
are  the  leaves  declared  by  Prof.  Heer  and  Mr.  Marcou  to  l)e  Miocene/ 

The  Cretaceous  beds  at  this  point  were  not  s»€en  by  Dr.  Newberry  over^ 
lying  the  sandstone,  but  on  the  Canadian,  further  southwest,  as  we  might 
expect  from  the  dip,  he  found  this  same  sandstone  overlaid  by  ike  aatne 
Cretaceous  seen  by  Meek  and  Hoyden  surmounting  it  in  Nebraska,  In 
these  Cretaceous  beds, — a  whitish  marly  limestone  and  shale  (Nos.  2  and 
8  of  the  Nebraska  Section  of  Meek  and  Hayden,  the  Sandstone  being 
No.  1,) — he  found  Inoceramns  probleniaticus,  a  well  known  Cretaceous 
species  (so  in  England  and  various  parts  of  Europe,)  as  well  as  in  No.  3 
of  the  Nebraska  Section,— ^associated  with  Ammonites  Neto-Mexicana^ 
Oryphma  Pitckeri  (G.  dilatata,  var.  Tucumcarii  of  Marcou).  Thus  we 
have  the  same  stone  which  Mr.  Marcou  and  Prof  Heer  would  make  Jf/o- 
cene^  overlaid  by  beds  containing  not  only  well  known  and  admitted  Cre- 
taceous fossils,  but  along  with  these  the  very  Grypkaia  relied  upon  by  Mr. 
Marcou  for  the  establishment  of  the  existence  of  the  Jurcundc,  So  if  Mr. 
Marcou  and  Prof  Heer  are  right,  the  Miocene  proves  to  be  older  than  the 
Cretaceous  and  the  Jurassic !  and  the  unfortunate  American  geologists 
find  to  their  confusion  that  the  roof  of  their  geological  edifice  was  con- 
structed) before  the  foundation  was  laid. 

Dr.  Newberry  states  also,  "  at  Galisteo  I  found  upper  and  lower  Creta- 
ceous rocks  beautifully  exposed,  and  in  the  lower  Cretaceous  Sandstone 
(Jurassic  of  Marcou)  dicotyledonous  leaves^  '*The  [true]  Jurassic  may 
be  in  New  Mexico,"  he  continues,  "  but  we  have  not  yet  detected  it — 
Marcou^s  Jurassic  is  certainly  not  so." 

Tlte  facts  elicited  by  Dr.  N.  seem  however  to  sustain  the  Trias  in  New 
Mexico.  Writing  from  Abiquia  (near  Santa  F6),  N.  Mexico,  he  says : 
"  Here  in  the  red  gypsum- bearing  marls — the  *  Gypsum  formation '  of 
Blake,  and  the  *  Marl  Seams'  of  Dr.  N.'s  former  report  he  finds  extensive 
deposits  of  copper — copper  schists  and  copper  conglomerate,  precisely  as 
the  copper  schists  of  Europe."  The  red  gypsum-bearing  rocks  here  re- 
ferred to  as  embracing  the  copper  schists  are  probably  the  same  seen  by 
Meek  and  Hayden  in  Kansas  between  the  Permian  and  the  Lower  Creta- 
ceous, and  wliich  they  were  disposed  to  refer  to  the  Jurassic  or  Trinssic. 

The  most  important  evidence  however,  of  the  age  of  these  deposits,  is 
in  the  occurrence  in  them  of  Cycadaceous  plants — Zamites^  Pterophyl- 
lam,  (kc,  which  are,  in  Dr.  N.'s  opinion,  similar  to  those  of  the  Keuper 
(Upper  Trias)  of  Europe ;  but  he  reserves  a  positive  assertion  on  this 
point  until  he  can  compare  his  New-Mexican  forms  more  carefully  with 
the  European  species  than  is  possible  in  the  field. 

Dr.  Newberry's  route  lay  from  Abiquia,  the  day  after  his  latest  date 
(July  18th)  towards  the  country  near  the  mouths  of  the  San  Juan,  which, 
from  all  accounts,  is  a  paradise  for  the  geologist,  but  very  much  the  re- 
verse for  other  people.  He  hopes  to  exhibit  his  interesting  collections  to 
his  geological  friends  in  the  United  States  by  the  end  of  October. 
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4.  Meteor  ofAuguet  11, 1859. — On  the  morning  of  the  1  Ith  of  Augu^ 
at  7  oVlock  and  20  minutes,  or  thereabouts,  thermometer  73^  F.,  air  still 
and  without  clouds,  two  violent  and  successive  explosions  or  reports  (one 
witness,  Mrs.  Ball,  says  there  were  three,)  were  heard  over  a  district  of 
countiy,  extending  in  an  east  and  west  line,  from  Blandford,  in  Ilampden 
county,  Massachusetts,  to  some  ten  miles  west  of  the  cities  of  Troy  and 
Albany  on  the  Hudson — a  distance  of  about  100  miles; — and  in  a  north 
and  south  line  from  Bennington,  Vt.,  to  Columbia  Co.,  N.  Y.,  a  distance 
of  about  80  miles.*  The  noise,  which  has  been  compared  by  some,  to 
two  successive,  sharp  and  heavy  peals  of  thunder,  and  by  others,  to  the 
report  occasioned  by  the  explosion  of  a  steam-boiler,  or  powder-mill,  was 
accompanied  by  very  distinct  and  prolonged  echoes,  and  appears  to  have 
been  noticed  most  sensible,  and  to  nearly  an  eaual  degree,  in  Trov,  Green- 
bush,  Lansingburg,  Waterford,  Grafton,  and  New  Lebanon,  in  K.  Y.,  at 
Bennington  in  Vermont,  and  in  the  vicinity  of  Pittsfield,  Mass.  At  Troy, 
the  concussion  was  so  great  that  houses  were  shaken,  and  people  walking 
in  the  streets  were  conscious  of  a  vibration  of  the  earth.  At  Schaghticoke, 
N.  Y.,  and  Bennington,  Vt.,  where  powder-mills  are  in  operation,  the  re- 
port was  referred  by  the  citizens  to  explosions  at  the  works.  At  Schaghti- 
coke, when  the  managers  of  the  powder- works  ascertained  that  no  explo- 
sion of  mills  had  taken  place  either  in  their  own  town  or  in  Bennington, 
they  at  once  concluded  that  a  train  of  waggons  despatched  from  their 
works  for  Troy,  a  few  hours  before,  with  powder  had  been  blown  up,  and 
messengers  were  sent  with  haste  in  pursuit  of  them.  At  Eagle  Bridge, 
on  the  Troy  and  Bennington  railroad,  the  concussion  was  forcible  enough 
to  jar  the  windows  and  shake  the  seats  in  a  train  of  cars  in  motion.  At 
Scliodack,  on  the  Springfield  and  Albany  railroad,  men  who  were  at  work 
in  the  fields  heard  the  report  and  felt  the  shock  with  great  distinctness, 
and  at  Greenbush,  a  large  number  of  people  rushed  to  the  docks,  expect- 
ing that  a  steamboat  had  burst  its  boiler. 

As  to  the  cause  of  the  phenomenon ; — a  great  abundance  of  concurrent 
testimony,  seems  to  prove,  that  it  was  due  to  the  explosion  of  an  im- 
mense meteor  at  a  considerable  distance  above  the  surface  of  the  eartii. 
This  evidenC/O,  so  far  as  we  have  been  able  to  collect  it  is,  as  follows : — 

John  P.  Ball,  County  Clerk  of  Rensselaer  Co.,  N.  Y.,  in  a  letter  to  the 
editor  of  the  Troy  Times,  states :  ^'  that  as  he  was  standing  in  his  door- 
yard,  just  after  breakfast,  he  observed  a  bright  body  in  the  air,  descend- 
ing very  rapidly  to  the  ground  in  a  northwesterly  directioA.  When  ap- 
parently about  a  half  a  mile  above  the  earth,  it  disappeared,  and  in  a 
moment  or  more  he  heard  the  explosion.  It  was  very  loud  and  resembled 
thunder.  He  had  previously  called  his  family  to  view  the  meteor,  and 
they  all  observed  the  light  and  heard  the  explosion.  Mrs.  Ball  insists 
that  there  were  three  separate  explosions — one  much  louder  than  the 
others — and  in  support  of  her  statement,  Mr.  B.  says  he  saw  three  distinct 
clouds  of  smoke  in  the  track  of  the  meteor,  which  appeared  to  be  a  mile 
or  more  apart.  The  smoke  was  visible  for  some  time,  but  was  finally  lost 
to  sight.  The  meteor  appeared  to  be  at  a  distance  of  about  twenty  miles 
from  Mr.  Ball's  residence." 

*  The  limits,  as  here  given,  are  based  upon  positive  information ;  they  may,  how- 
ever, poMibly  have  been  much  more  esteiuive. 
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Ezra  Turner  and  son,  of  North  Schaghticoke,  N.  Y.,  three  miles  north 
of  Mr.  BalPs  residence  in  Grafton,  oWrved  the  meteor  dibtinctlj,  and 
heard  the  explosion. 

At  New  Lebanon,  N.  Y.,  it  was  seen  by  two  meml»ers  of  the  Shaker 
community  to  pass  over  their  town  in  the  direction  of  Troy,  and  was  ap- 
parently as  large  as  a  "flour  barrel." 

At  Hoossic,  N.  Y.,  it  was  also  observed,  together  with  the  cloud  of 
smoke  that  followed  the  explosion.  A  lad  living  in  the  easterly  limits  of 
the  city  of  Troy,  N.  Y^  saw  a  ball  of  fire  in  the  air,  and  called  his  family 
to  look  at  it.  As  he  did  so  the  extraordinary  report  was  heard,  and  those 
who  looked  in  the  direction  he  indicated,  saw  a  small  but  dense  cloud  of 
smoke. 

Under  date  of  Aug.  13th,  1859,  J.  R.  Simmons  of  Berlin,  N.  Y.,  writes 
to  the  editor  of  the  Troy  Whig,  as  follows : — "  I  was  standing  in  front  of 
my  house  on  Thursday  morning,  the  11th  inst.,  at  7  o^clock  and  20  min- 
utes,— there  being  a  cloudless  sky  or  very  nearly  so, — when  my  attention 
was  suddenly  attracted  upwards.  I  saw  a  meteor  of  gigantic  siz^,  passing 
between  the  perpendicular  and  the  altitude  of  65^«  towards  the  southwest, 
in  a  horizontal  line,  with  great  velocity,  remaining  in  sight  several 
seconds,  and  leaving  trails  of  smoke  at  intervals.  The  color  was  red,  like 
lights  thrown  from  a  roman  candle,  and  had  connected  with  it  all  the 
rainbow  hues.  While  it  was  passing  in  sight  I  remarked  to  the  Rev.  J. 
D.  Rogers  and  my  family,  *  there's  a  rocket;'  they  did  not  get  to  the 
door  before  it  had  passed  out  of  sight,  leaving  nothing  but  the  trails  of 
smoke  for  them  to  see.  While  we  were  looking  at  these,  I  remarked  to 
Mr.  R.,  that  I  had  never  seen  a  meteor  previous  to  this,  without  hearing 
sound  produced  like  a  fireball  in  its  flight  through  the  air,  or  like  the  re- 
port of  a  fowling  gun  when  discharged.  After  the  lapse  of  five  minutes 
we  all  heard  the  [qu.  three  ?  Eds.]  heavy  peals,  more  terrible  than  thunder, 
jarring  the  earth  as  well  as  the  atmosphere.  I  have  heard  so  many  con- 
jectures in  relation  to  what  produced  the  terrific  report,  and  most  of  them 
so  remote  from  the  real  cause,  that  I  have  given  you  a  correct  description 
of  the  whole  scene  that  has  caused  so  many  remarks." 

At  Livingston,  Columbia  Co.,  N.  Y.,  the  meteor  was  observed  in  the 
north,  "  with  strips  of  apparent  smoke,  and  a  long  rumbling  sounds 

Under  date  of  August  18th,  1859,  Emory  F.  Strong  of  South  Man- 
chester, Connecticut,  writes  to  the  editors  of  the  Hartford  Courant  as 
follows : — "  Al>out  twenty  minutes  before  eight  o'clock  on  the  morning  of 
the  llth,  I  was  standing  with  a  friend  in  a  position  facing  the  northern 
horizon,  when  our  attention  was  attracted  by  an  unusual  appearance  in 
the  heavens — a  luminous  body,  equal  to  the  sun  in  brightness,  was  seen 
about  ten  degrees  west  of  the  meridian,  and  passing  rapidly  in  a  westerly 
direction ;  when  within  apparently  twenty  degrees  of  the  horizon  it  dis- 
appeared for  an  instant  and  then  on  reappearing  seemed  to  explode.  Its 
last  appearance  was  not  unlike  that  of  a  large  sky-rocket  in  the  act  of 
explosion.  We  listened  for  the  report  but  heard  none.  The  sun  was 
shining  brightly  at  the  time,  which  would  have  rendered  the  phenomenon 
invisible  to  all  except  those  whose  attention  for  the  moment  happened  to 
be  directed  to  that  particular  portion  of  the  heavens." 

A  correspondent  of  the  N.  Y.  Evening  Post,  writing  from  New  Leba- 
non, N.  Y.,  gives  the  following  account  of  this  phenomenon  as  observed 
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in  that  vicinity : — "  About  7  o'clock  on  that  morning  as  I  was  abotit  to 
leave  my  bed  chamber,  I  wa»  startled  by  two  distinct  and  very  heavy  ex- 
plosions, so  that  I  immediately  ran  to  the  window  and  looked  over  toward 
the  Shaker  village  hill,  where  I  knew  they  were  blasting  stones  to  baild 
the  great  dam  in  that  village,  but  could  see  no  smoke  at  all,  the  sky  beine 
clear  and  the  weather  beautiful.  The  noise  was  so  startling  as  to  call 
the  attention  of  every  one  about  the  premises,  and  various  persons  in  our 
house  (a  large  farm  house)  went  out  of  doors,  and  others  to  the  window^ 
to  see  what  was  the  matter.  The  house  trembled  so  as  to  be  noticed  by 
all  of  us — a  family  of  over  twenty  people,  and  more  than  half  were  in 
the  house  at  the  time. 

"We  supposed  some  powder  mill  had  exploded,  but  heard  during  the 
day  that  two  of  the  *  Shakers,'  Messrs.  Calvert  and  Chase,  (two  miles  from 
here,)  who  were  out  in  the  field,  had  their  attention  drawn  to  a  bright 
light  in  the  sky,  when  they  saw  a  meteor,  which  exploded  apparently  m 
the  vicinity  of  Pittstown,  and  immediately  the  great  report  followed*  They 
were  looking  north,  while  my  window  looked  south,  but  I  might  not  have 
aeen  the  meteor  if  I  had  looked  north,  as  the  two  'Shakers'  were  on  a 
high  hill,  while  I  was  in  a  valley.    [This  fully  confirms  Mr.  BalPs  accountj^ 

*'My  brother,  with  three  others  of  our  family,  was  riding  in  a  carriage, 
on  his  way  to  Canaan  to  meet  the  cars,  at  the  time  of  the  explosion,  and 
the  noise  was  so  great  as  to  excite  remarks  from  all  in  the  carriage,  and 
to  make  both  the  horses  jump  as  though  frightened*  The  noise  wa# 
heard  at  all  the  neighboring  villages,  and  resounded  through  the  valleys 
and  hills  like  very  heavy  thunder.  It  was  heard  at  'Columbia  Hall,'  at 
Lebanon  Springs,  one  and  a  half  miles  fiom  here,  but  not  so  distinctly  aa 
we  heard  it,  as  the  explosion  occurred  north  of  us,  and  that  hotel  sUuida 
on  the  south  side  of  a  high  hill." 

From  Morristown,  Lamoille  county,  Vermont,  twenty-five  miles  north 
of  Montpelier,  Mr.  J.  M.  Chatterton  writes,  that  the  meteor  was  seen  at 
the  same  time  as  noticed  elsewhere,  by  himself  and  others.  **■  The  snn 
was  shining  brightly  at  the  time,  and  its  c^>ur8e  was  towards  the  south." 

"A  Subscriber"  writes  to  the  Boston  Journal  from  "Copperas  Hill,** 
Straflford,  Vt.,  confirming  the  accounts  from  Troy.  He  says: — "The 
same  phenomenon  was  witnessed  from  this  place  by  two  gentlemen  who 
were  making  investigations  in  the  extensive  mines  of  copper,  iron,  Ac,  to 
be  found  here.  At  the  same  hour  above  mentioned,  their  attention  waa 
suddenly  attracted  by  a  very  brilliant  object  descending  in  a  southwesterly 
direction,  and  resembling  very  much  one  portion  of  what  is  called  goldeD 
rain  in  a  rocket,  only  many  timet«  larger,  and  followed  by  a  long  train  t4 
light  Although  the  sun  was  shining  brightly,  still  so  intense  was  the 
brilliancy  of  this  meteor,  or  whatever  it  might  have  been,  that  it  had  the 
appearance  of  not  being  over  half  a  mile  off,  and  we  were  fully  expecting 
to  feel  the  effects  of  some  great  explosion  ;  but  its  distance  was  so  much 
greater  than  we  had  apprehended,  that  no  shock  was  experienced." 

The  Albany  Evening  Journal  of  Aug.  20th  has  the  following  item  :— 
"  Garritt  Vanderpool,  a  well-known  and  highly  respected  farnner,  livea 
seven  miles  from  this  city,  and  one  mile  west  of  the  Bethlehem  church. 
When  at  work  in  his  bam,  on  the  morning  of  the  mysteriona  commotion 
heretofore  referred  to,  and  about  two  minutes  after  the  noise  which  bad 
attracted  his  attei^tion  had  ceased,  he  heard  what  sounded  like  a  small 
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•tone  thrown  Against  the  side  of  his  earriage-house.  On  loolnng  tip,  he 
saw  the  object  mil,  and  at  once  picked  it  up.  It  is  about  the  size  of  a 
pigeon's  eggy  broken  through  the  centre ;  and  is  partially  covered  with  a 
black  substance.  Mr.  V«  says  there  is  no  stone  on  his  farm  like  it,  and 
is  fully  persuaded  that  it  is  a  part  of  the  exploded  meteor.  Others  also 
think  so.  It  will  be  examined  by  competent  judges,  and  the  result  prop- 
erly announced." 

The  above  seem  conclusively  to  establish  the  fact  that  a  meteor  of  great 
•ize  passed  into  our  atmosphere  on  the  morning  of  the  11th  of  August 
and  exploded  with  great  violence,  throwing  down  stones  to  the  earth.  It 
would  even  seem  possible,  from  a  comparison  of  these  facts,  to  deduce  its 
mass,  velocity  and  apparent  motion. 

In  this  connexion  we  would  recall  the  familiar  history  of  the  remarkable 
meteor  which  exploded  over  Weston,  Conn.,  on  the  morning  of  December 
14th,  1807,  as  described  by  Profs.  Silliman  and  Kingsley  *  In  that  case 
there  were  three  distinct  and  violent  explosions,  each  followed  by  a  dis- 
charge of  meteoric  stones,  specimens  of  which  from  each  locality  were 
subsequently  obtained.  Let  us  hope  that  a  diligent  search  for  the  relics 
of  the  Troy  meteor  will  be  in  like  manner  rewarded,  and  the  results  duly 
reported. — [D.  A.  Wells,  Esq.,  of  Troy,  N.  Y.,  has  kiudly  sent  us  most  of 
these  facts. — Eds.] 

Bibliographical  Announcements, 

6.  Address  at  the  Anniversary  Meeting  of  the  Royal  Geographical  So- 
ciety (23d  May,  1859);  by  Sir  Roderick  Impey  Murchison,  G.C.StS., 
D.O.L.,  F.R.S.,  President  London,  Cowles  <fc  Sons.  8vo,  pp.  132. — This 
Address  is  full  of  interesting  notic-es  of  the  lives  and  services  of  illustrioui 
members  of  the  Geographical  Society  deceased  during  the  year. 

6.  Elements  of  Mechanics  for  the  use  of  Colleges  and  Academies  ;  by 
William  G.  Peck,  Adjunct  Professor  of  Mathematics,  Columbia  College. 
New  York.  A.  S.  Barr\e8  <fc  Burr.  12mo.  pp.  338.  1859. — This  work 
embraces  all  the  important  propositions  of  elementary  mechanics,  ar- 
ranged in  logical  order  and  each  rigidly  demonstrated.  It  fills  an  im- 
portant hiatus  in  our  elementary  works  and  in  the  hands  of  a  good 
teacher  will  be  highly  esteemed. 

7.  Annual  Report  of  the  Director  General  of  the  Geological  Survey  of 
the  United  Kingdom  ;  the  Museum  of  Practical  Geology ^  dtc,  24  pp.  8vo, 
with  4  progress  maps. — ^This  is  the  annual  report  showing  the  progress 
made  in  the  several  important  scientific  trusts  comprised  in  the  Jermyn 
St.  establishment  now  under  the  general  direction  of  Sir  R.  I.  Murchison. 

8.  Experimental  Researches  relative  to  Corroval  and  Vao ;  ttoo  new 
varieties  of  Woorara,  the  South  American  Arrow-Poison;  by  William  A. 
Hammond,  M.D.,  Assist  Surgeon  U.  8.  Army  and  S.  Weir  Mitchell,  M.D., 
Philadelphia.  Read  before  the  Academy  of  Nat  Sci.  Philad.,  May  16, 1 859. 
[Brochure^  Extracted  from  the  Am.  Jour.  Med.  Sci.,  July,  1859.J    pp.  48. 

9.  Astronomical  and  Meteorological  Observations  made  at  the  Rod- 
diffe  Observatory^  Oxford^  {^^9-)  ^^  the  year  1857,  under  the  superin- 
tendence of  Manuel  J.  Johnson,  M.A.,  Kadcliffe  Observer.  Vol.  xviii. 
Published  by  order  of  the  Radcliffe  Trustees.  Oxford,  J.  and  J.  Parker. 
1859.  8vo.  pp.  255  Astronomical,  132  Meteorological.  7  plates. 

•  Memoiff  Connecticat  Academy  of  Arts  and  Sdences,  vol.  i,  pp.  141  (1810.) 
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10.  FowKKS :  A  manual  of  Chemistry,  o&c.,  edited  from  the  7th  London 
edition  by  Dr.  Robert  Bridges.  Philadelphia,  1859. — The  simple  an- 
nouncement of  a  new  edition  of  this  favorite  manual  is  all  that  is  needed 
to  brinpr  it  to  the  notice  of  students  and  teachers. 

1 1 .  The  American  Gas  Light  Journal,  the  representative  of  Light,  Water, 
and  Public  Health.  J.  C.  Murray  <fe Co.,  40  Wall st,  N.York.  4to, monthly. 

David  Dalb  Owxn  :  First  Report  of  a  Oeologpcal  Reconnoissance  of  the  North- 
ern Counties  of  Arkansas,  made  during  1857  and  1868,  by  D.  D.  Owen,  Principal 
Oeologisit,  assisted  by  W.  Elderhoist,  (.'hem.  Assistant,  and'  Edward  T.  Cos,  Aa8i«t- 
ant  Geologist.    8vo.  pp.  266.    Little  Rock,  1859. 

Booki  in  Preti, 

A  Manual  of  Spherical  and  Practical  Aitronomy^  embracing  Nautical  Astron- 
omy, and  the  theory  and  use  of  fixed  and  portable  Astronomical  Instniments:  am- 
ply illuHtrated  by  engravings  on  wood  and  steel  By  Prof.  Wiluam  Chauvenet, 
of  the  United  States  Naval  Academy.     In  two  royal  octavo  volumes.     Price  $7.60. 

"  There  exists  at  present  no  work  on  Spherical  and  Practical  Astronomy  in  the 
English  language,  adapted  to  the  wants  of  the  practical  astronomer,  or  even  of  the 
advanced  University  student.  While  there  are  many  elementary  treatises  designed 
aa  text-books  in  a  collegiate  or  academic  course,  some  of  them  admirably  adapted  for 
this  use,  there  are  none  which  are  intended  to  carry  the  stud^^nt  beyond  the  Elemc*nts, 
and  to  give  him  that  ins^ight  into  the  general  theory  and  that  familiarity  with  the 
practical  details  of  tlie  subject  which  are  indispensable  to  the  working  astronomer. 

**  Professor  Ohauvenet,  who  is  well  known  to  the  scientific  world  as  an  exact  inves- 
tigator and  clear  expounder  of  mathematical  and  astronomical  subjects,  has  under- 
taken to  supply  this  want.  His  work  will  not  only  be  the  most  complete  reference 
book  on  this  subject  that  exists  in  the  English  language,  but  will  cover  the  whole 
g^und  occupied  by  the  best  modern  Qermau  treatit«es  on  both  Spherical  and  Prac- 
tical Astronomy.  The  moat  recent  investigations  of  American  as  well  as  European 
astronomers  will  be  incorporated  in  the  work.  All  the  most  useful  problems  will 
be  fully  illustrated  by  numerical  examples,  based  upon  numbers  derived  from  actual 
observation,  and  carried  out  in  the  forms  which  appear  to  be  most  approved  among 
experienced  computers. 

**  The  mathematical  investigations  will  be  illustrated  by  wood-cats  in  the  body  of 
the  text,  but  the  most  useful  astronomical  instruments  will  be  exhibited  m  fine  de- 
tailed steel  engravings.  These  engravings  will  be  execated  in  the  highest  style  of 
the  art.  The  typography  will  be  of  corresponding  excellence.  In  shiiri  the  pub- 
lishers confidently  expect  to  issue  a  work  which  will  at  once  be  a  valuable  contribu- 
tioiK  to  the  science  of  the  country  and  a  superior  specimen  of  typographical  art 

^  The  manuscript  of  the  work  is  already  prepared,  and  it  is  proposed  to  comoieDoe 
the  mechanical  execution  as  soon  as  a  sufficient  number  of  subscriptions  are  received 
to  warrant  the  undertaking.  It  is  hoped  that  it  will  be  ready  for  delivery  to  sub- 
scribers before  the  clof^  of  the  present  yeMr.** 

Complete  Writing*  of  Thomas  Sag,  on  the  Entomology  of  the  United  8tate», 
Edited  by  J.  L.  LkContk,  Member  of  the  Academy  of  Natural  Sciences  of  Phila- 
delphia.   To  be  published  by  subscription. 

••  This  Work  will  consist  of  2  vols.  8vo,  of  about  1 100  pages  and  65  Plates  contain- 
ing about  176  Figures.  Having  purchased  the  original  Copper-plates  of  the  **Amer- 
ican  Entomology,"  the  drawings  of  which  are  so  universally  admired,  and  the  plates 
being  colored  from  Specimens  in  the  possession  of  Dr.  Le  Conle  (not  copied  from 
the  old  plates),  it  is  believed  that  nothing  will  be  wanting  in  the  Illustrations  to 
render  them  worthy  of  the  praise  of  naturalists."*  H.  Baillierb,  publisher,  290 
Broadway,  New  York. 

The  complete  Writinga  of  77ioma»  Scry,  on  the  Conchology  of  the  United  SttUei, 
Edited  by  W.  G.  Binnrv,  Member  of  the  Academy  of  Natural  Sciences  of  Philadel- 
phia. This  work  consittt  of  262  pages  of  l^xt,  and  75  Plates  containing  8*23  Figuret. 
"  It  includes  all  the  descriptions  of  genera  and  species  ever  published  by  Mr.  Sat, 
and  also  all  his  figures.  It  will  therefore  be  the  first  and  only  complete  edition  of 
Say*s  Conchological  Writings  ever  published,  and  the  most  extensive  work  on  the 
general  Conchology  of  the  United  States,  since  the  greater  number  of  known  Ameri- 
ean  species  of  moliusca  were  described  by  him."    H.  Baillixeb,  Publisher. 
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Art.  XXXrV.—The  Oorrelaiion  of  Physiecdy  Chemical  and  TtUd 
Force^  and  the  Conservation  of  jForoe  in  ViUil  Phenomena;  by 
Joseph  LeConte,  Professor  of  Geol.  and  Chem.  in  the  South 
Carolina  College,  Columbia. 

(Re«d  before  the  Americao  Aseocifttioo  for  the  AdTanoemeoi  of  Sdenoe^  wX  the 
Springfield  Meeting,  August,  1859.) 

Mattsb  constantly  changes  iXsJbrm — ^but  is  itself  indestructi- 
ble except  by  the  same  power  which  called  it  into  being.  The 
same  quantity  of  matter  exists  in  the  universe  at  all  times.  So  also 
force  changes  \\sform  constantly,  but  is  itself  indestructible,  inca- 
pable of  increase  or  diminution,  and  the  same  absolute  amount 
of  force  exists  in  the  universe  at  all  times  and  forever.  The  mu- 
tual convertibility  of  the  various  forms  of  force  is  called  "correla- 
tion offerees."  The  invariability  of  the  absolute  amount  in  the 
midst  of  constant  change  is  callea  "  conservation  of  force."  This 
principle  of  correlation  and  conservation  of  force  must  be  looked 
upon  as  one  of  the  grandest  generalizations  in  modern  science, 
a  principle  startling  at  firsts  but  when  clearly  understood  and 
firmly  grasped,  almost  axiomatic.  It  must  be  considered  a 
necessary  truth,  and  as  such  is  a  legitimate  basis  of  deductive 
reasoning. 

The  correlation  of  physical  forces  is  universally  recognized  as 
a  principle  in  science,  and  not  only  so  but  has  already  been  pro- 
ductive of  many  beautiful  and  useful  restUU ;  but  the  correlation 
of  physical  and  vital  forces  while  generally  recognized  as  a 
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probable  &ct  has  only  been  speculated  on  in  a  vague  and  as  yet 
unfruitful  manner.  The  science  of  life  is  scarcely  yet  ripe  for 
the  legitimate  extension  of  this  principle  over  its  domain.  The 
most  elaborate  attempt  of  this  kind  which  I  have  seen,  is  con- 
tained in  the  very  remarkable  and  suggestive  paper  of  Dr.  Car- 
penter entitled  "  mutual  relation  of  pnysical  and  vital  forces," 
and  published  in  Phil.  Trans,  for  the  year  1850. 

In  the  present  paper  I  wish  simply  to  present  a  few  thoughts, 
which  have  originated  in  my  own  mind,  in  the  course  of  reflec- 
tion on  this  subject,  in  the  hope  that  they  may  prove  suggestive 
to  others.  They  have  at  least  the  merit  of  being  uninfluenced 
by  the  writings  of  others — and  therefore  perhaps  of  presenting 
the  subject  in  a  somewhat  new  light  I  smcerely  wish  I  could 
present  the  matter  in  a  more  definite  form,  but  it  is  certain  that 
where  a  subject  is  not  perfectly  understood,  the  attempt  to  give 
our  ideas  more  definiteness  also  makes  them  more  questionable. 
We  are  obliged  to  be  content  with  a  certain  vagueness,  in  the 
hope  that  by  the  use  of  right  methods  a  clearness  will  come 
after.  We  must  gratefully  accept  the  twilight  in  the  hope  that 
it  marks  the  approach  of  the  full  light  of  day. 

There  are  four  planes  of  material  existence  which  may  be  re- 
garded as  being  raised  one  above  the  other.  The^rs^  and  lowest 
is  the  plane  of  elementary  existence,  the  second  the  plane  of  chem- 
ical compounds,  or  mineral  kingdom,  ihird^  the  plane  of  vegetable 
existence  and  fourik^  of  animal  existence.  Now  it  is  apparently 
impossible  for  any  known  force  in  nature  to  raise  matter  through 
all  these  grades  at  once.  On  the  contrary  there  is  a  special  force 
adapted  for  the  elevation  of  matter  from  each  plane  to  the  plane 
above.  It  is  the  special  function  of  chemical  affinity  to  raise 
matter  from  plane  No.  1  to  No.  2.  All  the  chan^  too  which 
take  place  upon  plane  No.  2  by  the  mutual  reactions  of  bodies 
situated  on  that  plane,  are  under  the  guidance  and  control  of 
this  force.  It  is  toe  special  prerogative  of  the  force  of  vegetation 
—of  vegetable  life,  to  lift  matter  from  No.  2  to  No.  3,  i.  e.,  from 
the  condition  of  mineral  matter  to  the  higher  condition  of  vege- 
table  matter.  All  the  changes  which  take  place  upon  this  plane, 
the  laws  of  which  constitute  vegetable  physiology,  are  under  the 
guidance  of  this  force.  Finally,  the  force  of  animal  life  and 
that  alone  enjoys  the  privilege  of  lifting  matter  still  higher  into 
the  4th  plane,  i.  e.,  the  plane  of  animal  existence.  No  force  in 
nature  can  lift  from  No.  1  to  No.  3,  or  from  No.  2  to  No.  4. 
Plants  cannot  feed  entirely  upon  elementary  matter,  nor  can 
animals  feed  upon  mineral  matter.  The  reason  of  this  will  be 
seen  in  the  sequel.  Thus  it  seems  that  after  matter  is  raised 
from  the  elementary  to  the  mineral  condition,  it  requires  an 
additional  force  of  another  and  peculiar  kind  to  raise  it  into 
the  vegetable  kingdom,  and  again  another  accession  of  force  to 
raise  it  into  the  animal  king(K>nu    These  kingdoms  are,  there- 
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fore,  txuly  represented  as  successive  planes  raised  one  above  the 
other,  thus : 

No.  4,  Animal  Kingdom. 

8,  Vegetable  Kingdom. 

2,  Mineral  Kingdom. 

1,  Elements. 

If  then  it  be  admitted  that  this  is  the  relative  position  of  these 
planes — that  it  requires  a  greater  and  greater  expenditure  of 
lorce  to  maintain  matter  upon  each  successive  plane,  then  it 
follows  that  any  amount  of  matter  returning  to  a  lower  plane  6y 
decomposition  must  set  free  or  develop  a  force  which  may  under 
favorable  circumstances  raise  other  matter  from  a  lower  to  a  higher 
condition.  Or  to  express  it  by  a  mechanical  illustration,  a  given 
amount  of  matter  falling  from  one  plane  to  any  plane  below, 
develops  a  force  sufficient  to  raise  an  equal  quantity  of  matter 
an  equal  height.  Thus  decomposition  must  in  every  case  develop 
force^  which  force  may  take  the  form  of  heat  as  in  combustion, 
or  electricity  as  in  electrolysis,  or  may  expend  itself  in  forming 
chemical  compounds  or  even  in  organizing  matter. 

Again,  in  the  same  manner  as  matter  may  be  arranged  in 
several  distinct  and  graduated  kingdoms,  so  it  seems  to  me  the 
forces  of  nature  may  also  be  properly  divided  into  distinct 
groups  arranged  in  a  similar  manner  one  above  the  other.  These 
are  the  physical^  the  chemical  and  the  vital  forces.  And  as  in  the 
case  of  matter  so  also  in  the  case  of force^  it  is  impossible  to  pass 
directly  from  the  lowest  to  the  highest  group  without  passing 
through  the  intermediate  group.  The  conversion  o{  physical 
into  vital  force  seems  impossible  without  passing  through  the 
intermediate  condition  of  chemical  force. 

These  are  the  simple  principles  upon  which  are  based  all  that 
follows — principles  which  may  possibly  seem  fanciful  to  some 
unfemiliar  with  the  principle  of  conservation  of  force,  but  the 
number  of  phenomena  which  thev  consistently  explain  will  I 
hope  entitle  them  to  serious  thought. 

1st.  It  is  well  known  that  chemical  elements,  in  what  is  called 
the  *'  nascent  condition"  i.  e.,  at  the  moment  of  liberation  from 
previous  combination,  exhibit  a  peculiar  energy  of  chemical 
affinity  not  exhibited  under  other  circumstances.  It  seems  to 
me  that  this  is  readily  explicable  on  the  principle  of  conserva- 
tion of  force.  At  the  moment  of  decomposition  the  chemical 
affinity  which  bound  the  elements  together  and  which  was  be- 
fore satisfied,  is  suddenly  left  unsatisfied.  There  is  an  attraction 
set  free  which  was  before  disguised — a  force  liberated  which  was 
before  latent.  If  conditions  favorable  are  present  this  force  may 
preserve  the  form  of  chemical  affinity,  and  expend  itself  in  form- 
ing other  chemical  compounds;  or  even,  as  we  shall  see  here- 
alteri  ia  organizing  matteri    Bui  if  favorable  conditioad  4USd  w^ 
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prment,  then  it  may  take  some  other  form  of  force,  e.  g.,  heat  or 
electricity,  and  therefore  no  longer  exut  as  chemical  affinity.  The 
chemical  affinity  is  said  to  be  lost.  To  return  to  the  mechanical 
^lustration  used  above.  Matter  jGetlling  fix)m  plane  No.  2  to 
plane  No.  1  develops  force  sufficient  to  raise  other  matter  from 
plane  No.  1  to  No.  2,  but  which  in  the  absence  of  such  matter 
may  expend  itself  in  heat  or  electricity  or  some  other  form  of 
physical  force. 

2nd.  It  is  a  feet,  now  well  established,  that  the  seed  in  germi- 
nation forms  carbonic  acid,  and  in  doing  so  loses  weight  That 
is,  the  organized  matter  of  the  seed  is  partially  d^omposed^  a 
portion  of  its  carbon  uniting  with  the  oxygen  of  the  air  to  form 
carbonic  acid.  Now  it  is  this  decomposition  which  develops  the 
force  by  which  germination  is  eflfected.  A  portion  of  the  or- 
ganic matter  of  the  seed  is  decomposed.  This  decomposition  sets 
nee  a  force  which  suffices  to  organize  the  rest.  The  force  neces- 
sary and  therefore  the  amount  of  decomposition  necessary  in  this 
case  is  small  because  the  work  to  be  accomplished  is  simply  the 
change  from  one  form  of  organic  matter  to  another,  or  rather 
from  organic  to  organized  matter — to  recur  again  to  the  former 
illustration,  merely  shifting  a  certain  quantitv  of  matter  from 
one  place  to  another  upon  the  plane  No.  8.  "  6ut  how,"  it  may 
be  asked,  "  is  this  decomposition  brought  about?"  This  seems  to 
be  effected  by  the  heat  and  perhaps  (according  to  Hunt)  by  the 
actinic  rays  of  the  sun.*  Heat  and  actinic  rays  have  been 
spoken  of  by  many  writers,  e.  g.,  by  Carpenter  and  by  Bobert 
Hunt  as  the  physical  force  which  is  changed  into  organizing 
force  by  means  of  the  "  substratum  of  an  organized  structure : 
but  the  peculiarity  of  the  view  which  I  now  present,  is  that  this 
conversion  does  not  take  place  immediately^  but  only  through  the 
mediation  of  another  force  more  nearly  allied  to  the  vital,  viz:  chemical 
force.  The  food  is  laid  up  in  the  seed  mostly  in  the  form  of 
starch.  In  the  act  of  germination  this  starch  is  changed  into 
sugar.  Starch  as  is  well  known  differs  from  sugar  in  two  im- 
portant respects,  viz.,  it  is  insoluble  and  it  is  more  highly  car- 
honized.^  Now  according  to  the  ordinary  view,  the  only  object 
of  the  partial  decomposition  is  to  change  the  food  from  an  insol- 
uble to  a  soluble  form — and  this  can  be  done  only  by  elimina- 
tion of  a  portion  of  the  carbon  in  the  form  of  carbonic  acid. 
According  to  the  view  which  I  now  present,  the  food  is  always 
laid  up  in  a  more  highly  carbonized  conditimi  than  is  wanted^  in  ordsr 
that  fierce  may  be  set  free  by  elimination  of  superfliums  carbon.  Ac- 
cording to  the  ordinary  view,  if  an  insoluble  food  could  be  found, 
capable  of  conversion  into  the  soluble  form,  without  loss  of  car- 

*  See  Report  by  Robert  Hunt  on  the  growth  of  Flaots,  Rep.  Brit.  Assoc,  1846. 
p.  88,  1847,  p.  80. 

f  Robert  Hunt,  Rep.  Brit  Ass..  1847,  p.  20-22.  Carpenter,  Comp.  Phjiu,  p.  288» 
Mauler,  Chem.  An.  and  Veg.  Pb>i.,  pp.  808,  280. 
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bon;  then  germination  of  the  seed  might  take  place  without 
loss  of  weight,  by  the  direct  conversion  of  heat  into  vital  force. 
According  to  my  view,  decompontion  and  therefore  loss  of  weighty 
is  absolutely  necessary  to  develop  the  organizing  force,  the  loss  of 
weight  being  in  fSEict  the  exact  measure  of  that  force. 

8rd.  As  soon  as  the  plant  develops  green  leaves,  a  complete 
change  takes  place  in  its  mode  of  developmcDt.  It  no  longer 
loses  weight  but  increases  in  weight  It  not  only  develops  but 
arows.  ihe  reason  of  this  is,  that  the  organizing  force  is  no 
longer  developed  by  decomposition  of  food  laid  up  within  its 
own  tissues,  but  by  the  decomposition  of  food  taken  ab  externo. 
Sunlight  is  universally  admitted  to  be  the  physical  force  con- 
cerned in  this  decomposition.  Farther,  it  is  generally  supposed 
that  there  is  a  direct  and  immediate  conversion  of  light  into 
vital  force  in  the  green  leaves  of  plants.  But  evidently  this  is 
impossible,  since  the  work  done  by  (he  light  is  the  separation  of  the 
two  elements  carbon  and  oxygen.  Light  is  therefore  converted  into 
motioTi,  It  is  therefore  the  chemical  affinity  thus  set  free  which 
is  the  force  immediately  converted  into  vital  force.  The  food  of 
plants  consists  of  carbonic  acid,  water  and  ammonia  (CO,,  HO 
and  NH3,)  or  in  some  cases  according  to  M.  Ville  of  CO,,  HO 
and  N.*  Sunlight  acting  through  the  medium  of  the  green 
leaves  of  plants  has  the  remarkable  power  of  decomposing  CO,. 
T^he  force  thus  set  free  from  a  latent  condition,  or  trie  chemical 
affinity  of  carbon  in  a  nascent  condition  is  the  force  by  means  of 
which  C,  H,  O  and  N  are  raised  to  the  organic  condition.f  To 
return  to  my  former  illustration ;  matter  (oxygen)  falling  from 
the  second  to  the  first  plane  develops  force  sufficient  to  raise 
other  matter  £rom  the  second  to  the  third  plane.  Thus  it  is 
evidently  impossible  on  the  principle  of  conservation  of  force  that 
plants  shovM  feed  entirely  upon  elementary  maUer;  whereas  ac- 
cording to  the  ordinary  view  of  the  direct  conversion  of  light 
into  organizing  force,  there  is  no  reason  why  plants  should  not 
feed  entirely  on  elements,  except  that  one  of  them,  carbon,  is 
insoluble. 

4th.  There  are  many  other  phenomena  of  vegetable  life  which 
receive  a  ready  explanation  on  this  theory.  I  have  said  that 
sunlight  has  the  power  of  decomposing  carbonic  acid  only  in  the 
green  leaves  of  plants.  Pale  plants,  such  as  the  Fungi  among 
cryptogams  ana  the  Monotropa  among  phsenogams,  have  no 
power  to  decompose  CO,.    These  plants,  therefore,  cannot  feed 

*  See  reriew  of  the  oontroTersy  between  BoussingHuU  and  ViHe  on  this  subject, 
Bib.  Univ.  Arch,  dee  Sci.,  vol  80,  p.  805.  Also  Phil.  Mh^^.,  4th  ser.,  vol  18.  p.  497. 
Ann.  des  Sci..  4th  series,  toL  2,  p.  857.  Am.  Jour.  Science,  toL  19,  p.  409.  Bib. 
Univ.  Arch,  des  Sci.,  voL  28,  p.  885.    Ana  des  Sci.,  4th  series,  voL  7,  p.  5. 

f  Ammonia  is  also  priibably  decomposed  in  the  tiwues  of  the  leaves  of  plants, 
(Carpenter,  correlation  of  physical  and  vital  forces.  Phil  Trant*..  1850,  p.  782.  See 
also  Murren,  Bib.  Univ.  Arch,  des  ScL.  new  period,  vul.  5^  p.  84).  This  would  of 
course  produce  additional  oigaoiiiog  Ibices 
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upon  chemical  oompouads — mineral  matter.  They  must Jeedttpm 
organic  maUerj  which  organic  matter  in  its  partuxi  decomposition 
furnishes  the  /brce  necessary  for  organization.  If  so,  then  this  de- 
composition, as  in  the  case  of  germination,  must  be  attended 
with  the  elimination  of  CO,.  Both  of  these  are  known  to  be 
facts.  Pale  plants  do  feed  upon  organic  matter  and  do  evolve 
CO,.  The  necessary  connection  of  these  facts  with  one  another 
and  with  the  principle  of  conservation  of  force,  is  now  for  the 
first  time,  as  far  as  I  know,  brought  out  The  phenomena  of 
nutrition  in  these  plants  is  similar  to  that  of  seeas  in  germina- 
tion, except  that  tne  latter  contains  the  organic  matter  already 
laid  up  within  its  own  tissues,  while  the  former  derives  it  from 
decaying  vegetable  or  animal  matter  taken  ab  extemo  into  its 
tissues.  In  this  case  too,  as  in  germination,  heat  is  apparently 
the  physical  force  which  effects  the  decomposition  of  the  or^nic 
food,  and  which  is  therefore  converted  indirectly  through  chemi- 
cal into  vital  force.  Light  is  actually  unfavorable  to  this  process, 
for  light  tends  to  decompose,  not  to  form  CO,.  In  both  cases 
therefore  the  conditions  favorable  for  nutrition  are  first,  abund- 
ance of  soluble  Clonic  matter,  second,  absence  of  light  and 
presence  of  heat  This  is  then  apparentlv  the  true  reason  why 
germinating  plants  and  pale  plants  avoid  the  light  These  plants 
grow  by  the  oxydatuyn  of  carbon  and  formation  of  CO,.  Light 
decomposes  CO,  and  must  therefore  be  antagonistic  to  its  forma- 
tion, and  consequently  to  the  growth  of  these  plants.  Whether 
or  not  this  property  of  light  is  entirely  limited  by  the  condition 
of  its  acting  through  an  organic  tissue,  is  a  question  yet  unde- 
termined. Heat  we  know  is  favorable  to  the  oxydation  of  car- 
bon (combustion,  fermentation,  putre&ction,  &c.,)  under  all 
circumstances.  Has  light  an  opposite  propertv  also  under  all 
circumstances,  or  is  this  opposite  property  of  light  limited  to  the 
condition  of  its  acting  through  the  medium  of  an  organism  ?  I 
hope  the  experiments  already  commenced  and  still  in  progress^ 
by  my  brother  Prof.  John  LeConte,  and  published  in  the  last 
proceedings  and  in  the  American  Journal  of  Science  and  Arts, 
vol.  24,  p.  317,  will  eventually  furnish  the  means  of  solving  this 
very  important  problem.  I  do  not  wish  to  anticipate  the  final 
results  of  these  experiments,  but  it  seems  to  me  that  the  nega- 
tive results  thus  far  obtained,  rather  support  the  view  that  the 
action  of  light  is  not  thus  limited.  In  all  experiments  on  this 
subject  the  light  and  heat  of  the  sun  have  been  combined.  Now 
heat  we  know  is  favorable  to  combustion.  The  fact  then  that 
combined  light  and  heat  produced  no  effect,  would  seem  to  indi- 
cate that  light  counteracted  the  effect  of  the  heat  of  the  sun. 

5th.  Etiolattd  plants,  or  plants  artificially  blanched  by  exdu- 
sioa  of  light,  exnibit  the  same  phenomena  and  for  the  same 
xi^aaoui     These  plants  cannol  recHure  their  orgauiaiing  ibioe 
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through  the  deoomposition  of  CO,  by  sunlight:  therefore  they 
are  obliged  to  obtain  it  fix)m  decomposition  of  organic  mat- 
ter. Hence  these  plants  require  organic  food,  hence  also  they 
evolve  CO,  instead  of  oxygen.  In  this  case  also  decomposition 
of  organic  matter,  with  a  separation  of  a  portion  of  the  carbon  in 
the  form  of  CO,,  furnishes  the  organizing  force.  In  the  absence 
of  any  external  organic  matter  in  the  form  of  humus  or  manure, 
etiolated  plants  like  germinating  seeds  will  feed  for  awhile  upon 
organic  matter  previouslv  accumulated  in  their  tissues  in  the 
form  of  starch  and  actually  lose  weight  of  solid  matter.^ 

6th.  In  a  most  interesting  and  sug^tive  article  in  the  Biblio* 
thfequej  Universelle  (Archive  des  Sciences,!)  on  the  subject  of 
humus,  M.  Bisler  shows  in  the  most  conclusive  manner  that 
organic  matter  in  a  soluble  condition  (soluble  humus)  is  taken 
up  hj  almost  all  plants.  This  fact  had  been  previously  proved 
experimentally  by  Th.  de  Saussure,  but  having  been  denied  by 
Liebig,  it  has  been  very  generally  neglected  by  vegetable  physi- 
ologists. The  doctrine  of  Liebig  and  of  physiologists  generally, 
is  that,  except  in  case  of  pale  plants,  organic  matter  is  decom- 
posed into  CO,,  HO  and  NH3,  i.  e.,  must  fall  into  the  mineral 
Kingdom  before  it  can  be  al^rbed  and  assimilated  by  plants, 
and  therefore  that  organic  manures  only  supply  the  same  sub- 
stances, and  in  exactly  the  same  form,  which  are  alreadv  sup- 
plied, but  in  insufficient  quantities,  by  the  atmosphere.  iBut  M. 
Bisler  repeats  with  great  care  the  experiments  of  de  Saussure, 
and  connrms  the  accuracy  of  his  conclusions.  Hyacinths  and 
other  bulbs  were  placed  with  their  roots  suspended  in  water  col- 
ored with  soluble  extract  of  humus.  When  these  plants  were 
placed  in  the  sun,  the  water  became  rapidly  decolorized.  Other 
roots  such  as  carrots,  also  germinating  grains  of  wheat,  were  ob- 
served to  produce  the  same  effects.  An  extract  of  humus  was 
exposed  at  a  somewhat  elevated  temperature  to  sunlight  under  a 
bell  glass.  Microscopic  plants  developed  in  great  abundance. 
As  long  as  these  plants  continued  to  develop  the  infusion  was 
transparent  and  did  not  putrefy  in  the  slightest  degree :  and  yet 
there  was  a  constant  evolution  of  CO,  as  shown  by  anidysis  of 
the  air  in  the  bell-glass.  "Now  the  cellules  formed  in  the  liquid 
contained  carbon.  This  carbon  did  not  come  from  the  CO,  of 
the  air,  for  the  liquid,  far  from  absorbing^  disengaged  CO,.  There- 
fore the  soluble  humus  must  have  furnished  the  carbon  directly 
to  the  vegetable  cells."  It  could  not  have  furnished  it  indirectly 
in  the  form  of  CO,  derived  firom  decomposition  of  the  organic 
matter,  otherwise  oxygen  instead  of  CO,  would  have  been  elimi- 
nated. M.  Bisler  thinks  moreover  that  the  embryo  in  germina^ 
tion  takes  up  soluble  organic  matter  in  the  form  of  humus  in 

•  Cftrpenter,  Comp.  Phys.,  p.  285. 
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addition  to  the  soluble  organic  matter  contained  within  the  co- 
tyledons, and  that  the  evolution  of  CO,  by  germinating  seeds  is 
aue  in  part  also  to  the  oxydation  of  humus.  Finally,  according 
to  the  same  author,  the  formation  of  roots  in  all  plants,  but 
particularly  those  containing  much  starch  or  sugar,  is  due  to  the 
airect  absorption  of  humus,  and  not,  as  is  gener^ly  supposed,  by 
the  fixation  of  carbon  by  means  of  light.  "  In  order "  says  he 
"that  COj  of  the  air  should  form  these  substances,  it  is  neces- 
sary, in  the  beet  and  the  potatoe,  that  there  should  be  a  descend- 
ing sap,  which  there  is  not."  Moreover  if  the  carbon  was  taken 
from  the  soil  in  the  form  of  CO,  there  should  be  elimination  of 
oxygen  instead  of  evolution  of  CO,;  but  the  converse  is  the  fact 
as  has  been  proved  in  the  most  indisputable  manner  by  de  Saus- 
8ure  and  Boussingault.^ 

Mulder  is  equally  explicit  in  affirming  that  plants  absorb  solu- 
ble organic  matter  which  is  converted  in  the  roots,  by  elimination 
of  a  portion  of  the  carbon,  into  starch  and  sugar. — ^Miilder,  pp. 
620,  664,  682.  Thus  according  to  these  authors,  sap  is  actual^ 
elaborated  by  the  roots  from  organic  manures. 

Now  according  to  the  theory  which  I  propose,  Ats  change 
from  humus  into  starch,  sugar  or  ceUubse,  frtmishes  an  acUi- 
tional  Itfe-force.  Humus  is  a  more  highly  carbonized  substance 
than  either  starch  or  cellulose.  By  the  partial  decomposition  of 
humus  in  the  tissues  of  the  plant,  with  the  elimination  of  a  por- 
tion of  its  carbon  (removed  by  oxydation)  a  chemical  force  is  set 
free  which  serves  to  assimilate  the  remainder,  Heuce,  this  process 
of  evolution  of  CO,  as  we  have  already  said,  is  opposed  by 
light  but  favored  by  darkness  and  heat  Light  favors  the  forma- 
tion of  chlorophyll,  of  woody  fibre,  of  essential  oils,  gums,  Ac. ; 
darkness,  heat  and  organic  manures,  favor  the  formation  of 
sugar,  starch,  &c.  Hence  the  explanation  of  the  well  known 
fiact  that  by  covering  up  the  lower  portions  of  potatoe  plants  by 
heaping  earth  around  tnem,  many  buds  which  would  otherwise 
form  leafy  branches  develop  into  tvbers.  Hence  also  the  expla- 
nation of  the  equally  well  known  &ct  that  the  roots  of  plants 
seek  and  grow  most  rapidly  in  the  direction  of  most  abundant 
food.  If  the  sap  is  elaborated  entirely  in  the  leaves,  it  is  difficult 
to  understand  why  the  descending  sap  should  flow  in  greater 
abundance  in  one  direction  than  another.  But  if  sap  is  elabora- 
ted in  ^e  root  itself  it  is  easy  to  see  why  growth  is  most  rapid  in 
the  direction  of  most,  abundant  manure.  It  is  easy  to  see,  too, 
why  roots  avoid  the  light;  since  light  decomposes  CO,  and 
therefore  must  be  unfavorable  to  the  formation  of  this  substance. 

7th.  It  is  a  well  known  fact  that  the  so-called  respiration  of 
plants  consists  of  two  distinct  and  apparently  opposite  procesaesi 
Ist^  the  absorption  of  CO,  by  the  leaves  and  also  in  solution  by 

*  Bibi  (Jn.  Arch,  des  Scieocoa,  d«w  series,  toL  1,  p.  6. 
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the  roots,  the  decomposition  of  this  CO,  by  means  of  light 
with  the  fixation  of  the  carbon  and  the  elimination  of  the  oxy- 
gen: 2nd,  the  recomposition  and  evolution  of  Co,.  The  decom- 
position  of  CO,  undoubtedly  takes  place  in  the  leaves,  but  where 
the  recomposition  of  CO,  takes  place  is  not  so  well  ascertained. 
It  is  exhaled  bowever,  like  the  oxygen,  fix)m  the  leaves.  The 
process  of  decomposition  of  CO,  takes  place  only  during  the  day 
as  light  is  absolutely  necessary  for  this  process.  The  recomposi- 
tion of  CO,  takes  place  night  and  day,  although  its  exhalation 
according  to  some  observers  seems  to  be  more  abundant  during 
the  night.  The  process  of  decomposition  of  CO,  is  well  under- 
stood— of  that  of  recomposition  our  knowledge  is  very  imperfect 
M.  Bisler's  explanation  of  this  latter  process  seems  most  probable. 
Plants,  we  have  seen^  undoubtedly  absorb  soluble  organic  mat- 
ter, L  e.,  humus.  Humus  we  know  is  a  more  highly  carbonized 
substance  than  cellulose  or  starch.  This  humus  is  therefore 
oxydized  in  the  roots  and  interior  of  the  trunk,  away  from  light, 
by  means  of  oxygen  also  absorbed  by  the  roots  and  thus  forms 
CO,.  This  CO,  then  circulates  in  the  sap  to  be  exhaled  by  the 
leaves  or  perhaps  to  be  again  decomposed  by  sunlight  in  this 
organ.  In  the  absence  of  light  the  wnole  is  exhaled  undecom- 
posed.  This  readily  accounts  for  the  apparently  greater  exhala- 
tion of  CO,  during  the  night.  A  series  of  well  conducted  ex- 
periments would  test  the  truth  of  this  view.  If  it  is  true,  there 
should  be  a  relation  between  the  richness  of  the  soil  in  organic 
manures  and  the  amount  of  CO,  exhaled.  For  a  given  amount 
of  growth,  the  amount  of  CO,  exhaled  is  the  measure  of  the 
amount  of  food  taken  up  in  the  form  et  organic  matter,  and  the 
amount  of  oxygen  exhaled  is  the  measure  of  the  amount  of  food 
taken  in  the  form  of  mineral  matter.  Or  if  the  exhaled  CO,  is 
decomposed  in  the  leaves  during  the  day,  then  of  course  the 
difference  between  the  amount  exhaled  during  the  night  and  day 
would  enter  as  an  element  in  the  calculation.  Also  it  would 
seem  that  those  plants,  especially,  which  frequent  rich  shady 

rts,  should  exhale  proportionally  more  CO,  and  less  oxygen, 
n  those  loving  thin  soils  and  sunny  places^ 
In  plants  then,  there  are  tioo  sources  of  orgemizing  foree^  the 
relative  proportion  of  which  varies  infinitely,  according  to  the 
amount  of  light,  heat,  color  of  the  plant  and  richness  of  the  soil 
in  organic  matters.  The  two  sources  are  immediately,  1st,  the 
decomposition  of  CO,,  2nd,  the  decomposition  of  soluble  highly 
carbonized  organic  matter:  remotely  tne  two  sources  are  lignt 
and  heat.  In  plants  which  first  take  possession  of  desert  spots, 
bare  rocks,  &c.,  the  first  is  the  only  source.  In  pale  pknts  and 
fungi  the  second  is  the  only  source ;  but  in  most  plants  the  two 
are  combined  in  various  proportions.  The  1st  must  of  course 
be  considered  the  most  fondamental  and  necessary,  the  2nd  being 
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evidently  supplementary.  The  decomposition  of  CO,  by  sun- 
light may  be  considered  as  the  original  source  of  all  vegetation, 
but  in  most  of  the  higher  orders  of  plants  the  process  of  nutrition 
is  expedited  by  the  reabsorption  of  organic  matter  before  it  again 
returns  to  the  condition  of  CO,,  HO  and  NH,. 

8th.  The  egg  during  incubation,  absorbs  oxygen,  evolves  CO,, 
and  probably  HO,  and  loses  weight.  As  the  result  of  this  evo- 
lution of  CO,  we  find  the  egg  develops.  What  it  loses  in  weight 
it  gains  in  organization.  Now  what  is  the  source  of  the  organi- 
zing force  ?  It  evidently  bears  a  direct  relation  to  the  loss  of 
weight  Here  also,  then,  we  have  partial  decomposition  Jumish' 
ing  the  necessary  force.  A  portion  of  the  organic  matter,  falling 
from  the  organic  to  the  mmeral  plane,  sets  free  a  force  which 
raises  the  remaining  portion  into  a  slightly  higher  condition.' 
Heat  is  evidently  the  physical  force  or  agent  which  is  trans- 
formed, not  directly  but  indirectly^  through  chemical  affinity^  into 
vital  force.  In  other  words,  heat  is  the  agent  which  effects  the 
necessary  decomposition.  The  phenomena  of  development  of 
the  egg  IS,  therefore,  very  similar  to  that  of  the  seed. 

9th.  After  the  hatching  of  the  e^gt  the  animal  no  longer  loses 
weight;  because  recomposition  oi  food  taken  ah  eoiiemo  proceeds 
pari  passu  with  decomposition.  But  in  this  case  also  decomposi- 
tion supplies  the  force  by  which  recomposition  is  effected^  and  growth 
and  development  carried  on.  As  this  is  an  important  point  I 
will  attempt  to  explain  it  more  fully. 

It  is  well  known  that  in  the  animal  body  there  are,  going  on 
oonstantljr,  two  distinct  and  apparently  opposite  processes,  viz., 
decomposition  and  recomposition  of  the  tissues ;  and  that  the 
energy  of  the  life  is  exactly  in  proportion  to  the  rapidity  of  these 
processes.  Now  according  to  the  ordinary  view,  the  animal  body 
must  be  looked  upon  as  the  scene  of  continual  strife  between 
antagonistic  forces  chemical  and  vital;  the  former  constantly 
tearing  down  and  destroying,  the  latter  as  constantly  building  up 
and  repairing  the  breach.  In  this  unnatural  warfare  the  chem- 
ical forces  are  constantly  victorious,  so  that  the  vital  forces  are 
driven  to  the  necessity  of  contenting  themselves  with  the  simple 
work  of  reparation.  As  cell  after  cell  is  destroyed  by  chemical 
forces,  others  are  put  in  their  place  by  vital  forces,  until  finally 
the  vital  forces  give  up  the  unequal  contest  and  death  is  the  re- 
sult. I  do  not  know  if  this  view  is  held  by  the  best  scientific 
minds  at  the  present  day,  as  a  fact,  but  it  certainly  is  generally 
regarded  as  the  most  convenient  method  of  representing  all  the 

{)henomena  of  animal  life,  and  as  such  has  passed  into  the  best 
iterature  of  the  age.  Certain  it  is  however  that  tJicf  usual 
belief,  even  among  the  best  physiologists,  is  that  the  animal  tissue 
is  in  a  state  of  unstable  equilibrium ;  that  constant  decomposition 
is  the  result  of  this  instability,  and  that  this  decomposition  and 
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(his  alone,  creates  the  necessity  of  recomposition — ^in  other  words 
creates  the  necessity  of  food.  But  according  to  the  view  whidi 
I  now  propose,  decomposition  is  necessary  to  develop  the  force  by 
which  organization  of  food  or  nutrition  is  eflfected,  and  by  which, 
the  various  purely  animal  functions  of  the  body  are  carried  on — 
that  decomoosition  not  only  creates  the  necessity  but  at  the  same 
time  furnisnes  thence  of  recomposition. 

But  it  will  no  doubt  be  objected  that  according  to  the  princi- 
ple of  conservation  of  force,  decomposition  of  a  given  amount 
of  matter  can  only  eflFect  the  recomposition  of  an  eq^ual  amount — 
that  a  given  quantity  of  matter  fisuling  a  given  height,  can  only- 
raise  an  equal  quantity  an  equal  height :  the  whole  force  devel- 
oped by  decomposition  seems  to  be  expended  in  maintaining  the 
body  at  a  given  position.  How  then  can  growth  and  animal 
activity  go  on  ?  The  answer  to  this  question  is  obvious  enough 
when  we  recollect  the  nature  of  the  food  of  animals.  Animals 
it  is  well  known  cannot  feed  upon  mineral  matter  but  only  on 
food  already  organized,  at  least  up  to  the  vegetable  condition. 
But  when  decomposition  takes  place,  the  aninml  matter  returns 
no  longer  to  the  vegetable  condition  from  which  it  was  immedi- 
ately raised,  but  to  the  mineral  condition.  It  is  decomposed  into 
CO  3  HO  and  urea.  This  last  substance  though  not  strictly  a 
mineral  substance  is  far  below  the  condition  of  vegetable  matter. 
Thus  it  is  evident  that  a  given  quantity  of  matter  fatting  down 
from  the  condition  of  animal  to  that  of  mineral  matter,  i.  e.,  from 
the  4th  to  the  2nd  plane,  woitM  develop  force  sufficient  to  Ufi  a 
larger  quantity  of  matter  Jrom  the  vegetable  to  the  animal  condi* 
tion,  i.  e.,  from  the  Srd  to  the  4th  plane,  and  yet  perhaps  leave 
much  residual  force  unexpended.  Thus  it  is  possible,  and  not 
only  possible  but  certain,  on  the  principle  of  conservation  of 
force  that  decomposition  of  animal  tissues  should  set  free,  a 
force,  a  part  of  which  is  consumed  in  the  recomposition  of  a 
larger  amount  of  new  matter  and  thus  maintaining  growth ;  a 

Eart  in  animal  heat  and  a  part  in  animal  activitv  of  all  sorts, 
a  this  view  of  the  case  we  see  at  once  the  absolute  necessity- 
that  the  food  of  animals  should  be  organized.  Upon  the  princi- 
ple of  conservation  of  force,  growth  and  animal  activity,  in  a 
word,  animal  life,  would  otherwise  be  impossible. 

It  follows  also  from  the  above,  that  the  higher  the  organization 
of  the  food  the  smaller  the  amount  of  force  necessary  to  effect 
assimilation,  and  therefore  the  larger  the  amount  of  residual 
force  to  be  expended  in  animal  heat  and  animal  activity..  In 
this  we  find  a  ready  explanation  of  the  superior  activity  of  car- 
nivoroits  animals,  and  the  loss  of  animal  activity  which  results 
in  a  state  of  domestication  from  the  use  of  vegetable  diet;  also 
of  the  supposed  superior  activity  of  men  fed  upon  meat  diet 
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10th.  I  have  spoken  thus  far  of  only  one  sonice  of  vital  force 
in  animals,  viz.,  tne  decomposition  of  the  tissues.  I  have  attempted 
to  show  how,  upon  the  principle  of  conservation  of  force,  this 
is  sufficient  to  carry  on  the  growth  and  the  activity  of  the  ani- 
mal organism.  But  decomposition  of  the  tissues,  though  the 
fundamental  source — ^the  source  characteristic  of  and  peculiar  to 
animals — of  immediate  and  universal  necessity  in  this  kingdom, 
and  in  many  cases  sufficient  of  itself  is  not  the  only  souioe. 
There  is  also  in  animals  as  in  plants  a  supplemental  source,  viz., 
the  decomposition  of  food. 

It  is  well  known  that  the  food  of  animals  consists  of  two  kinds, 
the  nitrogenous,  such  as  albumen,  fibrin,  casein,  &c.,  and  the 
non-nitrogenous,  such  as  fet,  starch,  su^ar,  gum,  &c  According 
to  all  physiologists  since  Liebig,  the  mtrogenous  alone  are  uaea 
in  the  repair  and  growth  of  the  tissues.  The  ndn-nitrogenous  are 
either  quickly  consumed  in  respiration,  or  else  are  laid  up  in 
the  form  of  fitt  for  future  consumption  in  the  same  way.  Now 
there  can  be  no  doubt  that  animals  may  live  entirely  on  nitro- 
genous food;  in  which  case  the  whole  vital  force,  whether  for 
assimilation  of  food  or  for  animal  heat  and  animal  activity,  is 
derived  from  the  decomposition  of  the  tissues.  This  is  the  case 
also,  apparently,  in  the  starving  animal,  particularly  if  lean.  But 
in  idmost  aU  cases  much  food  in  the  form  of  &t.  starch,  sugar, 
&c.  (non-nitrogenous),  is  never  transformed  at  all  into  tissues, 
but  is  taken  into  the  blood,  gradually  decomposed,  oxydized  in 
the  course  of  the  circulation,  changed  into  CO,  and  HO,  and 
finallv  removed  by  exhalation  from  the  lungs.  Now  what  ia 
the  ocgect  of  the  non-nitrogenous  food,  since  these  do  not  form 
any  part  of  the  tissues  but  are  again  decomposed  and  thrown 
out  of  the  system  ?  The  answer  \isually  given  is  that  such  food 
is  used  in  the  animal  economy  solely  as  friel  to  keep  up  the  ani- 
mal heat.  On  this  view  it  is  difficult  to  see  why  this  class  of 
food  should  be  used  at  all,  especially  in  warm  climatea  But  ac- 
cording to  the  view  which  I  propose  we  have  here  an  addiiional 
source  of  vital  force.  The  decomposition  of  these  ternary  com- 
pounds sets  free  a  force  which  is  used  in  organizing  and  assimi- 
lating  other  matter  (nitrogenous)  and  in  producing  animal  ac- 
tivity  and  animal  heat  As  in  plants,  although  the  decomposi- 
tion of  CO,  by  sunlight  is  all  that  is  absolutely  necessary  for 
growth  and  development,  yet  the  decomposition  of  organic  food 
supplies  an  additional  force  which  greatly  increases  the  vigor 
and  rapidity  of  vegetation ;  so  in  animals,  although  decomposi- 
tion of  the  tissues  is  all  that  is  absolutely  necessary  to  furnish  the 
force  of  growth  and  the  phenomena  of  animal  life  generally,  yet 
the  decomposition  of  non-nitrogenous  organic  ^/bod  furnishes  ad- 
ditional force  by  which  growth  and  animal  activity  may  be 
maintained  without  too  great  expenditure  of  the  tissues. 
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11th.  In  what  then  consists  the  essential  diifference  between 
animals  and  plants?  There  can  be  no  doubt  that  it  consists, 
generally,  in  their  relations  to  one  another  and  to  the  mineral 
kingdom.  Plants  occupy  a  middle  ground  between  the  mineral 
and  animal  kingdom — a  necessary  halting  place  for  matter  in  its 
upward  struggles.  But  when  we  attempt  to  define  this  relation 
more  accurately,  the  problem  becomes  much  more  diflScult.  It 
is  indeed  probable  that  no  single  distinction  will  be  found  free 
from  objection.  The  commonly  received  and,  to  a  certain  ex- 
tent, very  correct  idea  is,  that  the  essential  distinction  consists  in 
their  relation  to  CO,.  Plants  cfecompose  and  animals  rccom- 
poseCO,.  The  beautiful  manner  in  which  the  two  kingdoms 
stand  related  to  each  other  through  these  converse  processes,  is 
familiar  to  all.  But  it  is  well  known  that  most  plants  carry  on 
both  of  these  processes  at  the  same  time,  while  some,  as  fungi, 
pale  plants,  &c.,  only  recompose  CO3  like  animals.  It  seems  to 
me  that  at  least  an  equally  good  ftmdamental  distinction  may  be 
found  in  this,  that  in  plants  the  fundamental  and  necessary 
source  of  vital  force  is  the  decomposition  of  its  mineral  food ; 
while  in  animals  the  fundamental  source  of  vital  force  is  the  de- 
composition  of  its  tissues.  It  is  true  that  in  what  I  have  called 
the  supplementary  source  of  vital  force  they  seem  to  meet  on 
common  ground,  viz.,  the  decomposition  of  organic  food;  but 
even  here  there  is  this  essential  difference,  that  in  plants  this  de- 
composition of  organic  food  is  only  partial,  and  therefore  fur- 
nishes not  only  force  but  material  for  organization ;  while  in 
animak  the  decomposition  is  complete  and  therefore  furnishes 
only  force. 

As  a  necessary  result  of  the  above,  it  would  seem  that  the 
^^vortex^^  of  Cuvier  is  characteristic  of  animals.  There  seems  no 
reason  to  believe  that  a  tissue  once  formed  in  plants  is  ever  de- 
composed and  regenerated,  as  is  the  case  in  animals.  When 
p^lant-cdls  decompose,  the  tissue  dies.  Hence  the  absolute  neces- 
sity of  continuous  growth  in  plants.  In  this  kingdom  life  is  syn- 
onymous with  growth.  There  is  no  possibility  of  life  without 
growth.  There  is  no  such  thing  as  determinate  size,  shape,  or 
duration.  There  is  no  such  thing  as  maturity,  or  if  so,  deatii 
takes  place  at  the  same  instant  As  cell  life  is  necessarily  of 
short  duration,  and  as  there  is  no  regeneration  of  tissues  in 
plants,  it  is  evident  that  the  life  of  the  tissues  must  be  equally 
short  Thus  plant  life  can  only  be  maintained  by  the  continual 
formation  of  n^ew  tissue  and  a  constant  travelling  of  the  vital 
force  from  the  old  to  the  new.  In  exogenous  plants  the  direc- 
tion of  travel  is  from  the  interior  to  the  exterior ;  in  endogens 
from  exterior  to  interior,  and  still  more  from  below  upwards  by 
the  continual  addition  of  new  matter  at  the  apex.  In  fungi  where 
there  is  no  such  superposition  of  new  tissue  upon  the  old,  where 
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growth  takes  place  by  multiplication  of  ceUs  throogliont  the 
whole  plant — in  other  words,  a  true  interstitial  growth  as  in 
animals — since  there  is  no  regeneration  of  tissues,  the  duration 
of  the  life  of  the  plant  is  limited  by  the  duration  of  cell-life. 

The  respiraium  of  animals,  also,  differs  essentially  from  that  of 
plants.    At  one  time  the  absorption  of  CO,  and  exhalation  of 

0  was  called  the  respiration  of  plants.  It  is  universally  admit- 
ted now,  however,  that  this  is  rather  a  process  of  assimilation 
than  of  respiration.  The  recomposition  and  exhalation  of  CO,, 
as  soon  as  oiscovered,  was  very  naturally  likened  to  animal  res- 
piration, and  is  in  fact  looked  upon  by  many,  as  for  example 
the  physiolo^st  Carpenter,  as  a  true  respiration.  But  there  is 
an  essential  difference  between  this  and  ammal  respiration,  which 

1  have  already  pointed  out  Its  very  significance  is  radically 
different  The  essential  object  of  ammal  respiration  is  the  re- 
moval of  poisonous  decomposed  matters  from  the  organism. 
The  so-called  respiration  of  plants,  on  the  contrary,  is  rather  a 
process  of  assimilation,  since  by  it  the  too  highly  carbonized  or- 

fanic  food,  by  the  elimination  of  a  portion  of  its  carbon,  is 
rought  into  a  proner  condition  for  organization.  A  true  respi- 
ration is  necessarily  connected  with  a  change  of  the  matter  of 
the  tissues — with  tne  vortex  of  Cuvier — which  has  never  been 
shown  to  exist  in  plants.  It  is  true  the  exhalation  of  CO,  has 
been  looked  xvpon  by  some  physiologists  as  indicative  of  a  re- 
generation of  tissues,  but  I  have  already  shown  that  this  is 
probably  not  the  case,  but  on  the  contrary  that  the  CO,  is 
formed  by  the  partial  decomposition  of  highly  carbonized  or- 
ganic Aoa. 

12tn.  The  most  natural  condition  of  matter  is  evidently  that  of 
chemical  compounds,  L  e.,  the  mineral  kingdom.  Matter  separa- 
ted from  force  would  exist,  of  course,  only  as  elementary  matter 
or  on  the  first  plane;  but  united  with  force^  it  is  thereby  nused  into 
the  second  plane  and  continues  to  exist  most  naturally  there. 
The  third  plane  is  supplied  from  the  second,  and  the  fourth  from 
the  third.  Thus  it  is  evident  that  the  quantity  of  matter  is  great- 
est on  the  second  and  least  on  the  fourth  plane.  Thus  nature 
may  be  likened  to  a  pyramid,  of  which  the  mineral  kingdom 
forms  the  base  and  the  animal  kingdom  the  apex.  The  absolute 
necessity  of  this  arrangement  on  the  principle  of  the  conserva- 
tion of  force  may  be  thus  expressed.  Matter^  force  and  energy 
are  related  to  one  another  in  physical  and  organic  science  some- 
what in  the  same  manner  as  matter^  velocity  and  momentum  in 
mechanics.  The  whole  energy  remaining  constant,  the  greater 
the  intensity  of  the  force  (the  elevation  in  the  scale  of  existence) 
the  less  the  quantity  of  matter.  Thus  necessarily  results  what 
I  have  called  the  pyramid  of  nature,  upon  which  organic  forces 
work  upwards  and  physical  and  chemical  forces  downxvards. 


Digitized  by  VjOOQ IC 


/•  LtCanU  on  the  Correlation  of  Forces.  819 

IStli.  As  the  matter  of  organisms  is  not  created  by  them,  but 
is  only  so  much  matter  wiwdrawn,  borrowed  as  it  were,  from 
the  common  fund  of  matter,  to  be  restored  at  death ;  so  also 
organic  forces  cannot  be  created  by  organisms,  but  must  be  re- 
gaorded  as  so  much  force  abstracted  from  the  common  fund  of 
^ce,  to  be  again  restored,  the  whole  of  it,  at  death.*  If  then 
vital  force  is  only  transformed  physical  force,  is  it  not  possible, 
it  will  be  asked,  that  physical  K)rces  may  generate  organisms  de 
novof  Do  not  the  views  presented  above  support  the  doctrines 
of  '*  equivocal  generation ''  and  of  the  original  creation  of  species 
by  physical  forces?  I  answer  that  the  question  of  the  origina- 
tion of  species  is  left  exactly  where  it  was  found  and  where  it 
must  always  remain,  viz.,  utterly  beyond  the  limits  of  human 
science,  ^ut  although  we  can  never  hope  by  the  light  of  science 
to  know  how  organisms  originated,  still  all  that  we  do  know  of 
the  laws  of  the  organic  and  inorganic  world  seem  to  negative 
the  idea  that  physical  or  chemical  forces  acting  upon  inorganic 
matter  can  pitxluce  them.  Vital  force  is  transformed  physical 
force,  true,  out  the  necessary  medium  of  this  transformation  is 
an  organized  &bric ;  the  necessary  condition  of  the  existence  of 
vital  force  is  therefore  the  previous  existence  of  an  organism. 
As  the  existence  of  physical  forces  cannot  even  be  conceived 
without  the  previous  existence  of  matter  as  its  necessary  #u&- 
stratumf  so  the  existence  of  vital  force  is  inconceivable  without 
the  previous  existence  of  an  organized  structure  as  its  necessary 
substratum.  In  the  words  of  I^.  Carpenter,  "  It  is  the  speciality 
of  the  material  substratum  thus  furnishing  the  medium  or  in- 
strument of  the  metamorphosis  which  establishes  and  must  ever 
maintain  a  well  marked  boundary Jine  between  physical  and 
vital  forces.  Starting  with  the  attract  notion  of  force  as  ema- 
nating at  once  from  the  Divine  will ;  we  might  say  that  this 
force  operating  through  inorganic  matter,  manifests  itself  as 
electricity,  magnetism,  light,  heat,  chemical  affinity  and  mechan- 
ical motion;  but  that  wnen  directed  through  organized  struc- 
tures, it  effects  the  operations  of  growth,  development  and  chem- 
ico-vital  transformations." 

*  Carpenter,  FhiL  Thms.,  1860,  p.  '766. 
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Art.  XXXV.*— iZepor^  on  the  ExploraMcn  of  two  Passes^  {the  Koo- 
tanie  and  Boundary  Passes)  of  the  Bocky  Mountains  in  1868 ; 
by  Captain  Blakiston,  Eoyd  Artillery.    (With  a  map.)* 

[We  have  been  favored  by  General  Sabine  through  Dr. 
A.  D.  Bache  with  an  early  copy  of  Captain  Blakiston's  Keport, 
which  with  its  accompanying  map  we  take  pleasure  in  bringing 
before  our  readers.  Capt  B.  was  detached  from  his  position  as 
Magnetician  to  the  expedition  of  Capt.  J.  Palliser  for  exploring 
British  N.  America,  for  the  purpose  of  taking  command  of  the 
party  whose  adventures  and  discoveries  he  records.  The  Victo- 
ria Gold  Metal  of  the  Royal  Geographical  Society  has  just  been 
awarded  to  Captain  Palliser  for  the  successful  results  of  his  ex- 
ploration of  large  tracts  in  British  North  America,  and  more 
particularly  for  the  determination  of  the  existence  of  these  prac- 
tical passes  across  the  Eocky  Mountains  within  the  British  Ter- 
ritories. 

The  interest  of  Capt.  Blakiston's  Report  will  not  be  diminished 
by  the  appendix  we  add  to  it  from  Sir  R.  I.  Murchison's  anni- 
versary address,  detailing  some  of  the  results  of  the  Palliser 
Expedition* — Eds.] 

On  the  12th  of  August,  1858, 1  left  the  camp  of  the  main 
body  of  the  Exploring  Expedition  at  the  site  of  Bow  Foil,  base 
of  the  Rocky  Mountains,  lat  61°  9'  N.,  long.  116°  20'  W.,  and 
after  crossing  the  Bow  River  by  a  ford  about  four  miles  above 
that  point,  I  gained  CTound  to  the  eastward,  so  as  to  get  clear  of 
the  broken  and  wooded  country  on  the  edge  of  the  moQntaina 

My  party  consisted  of  three  Red  River  naif-breed  voyageurs, 
Thomas  Sinclair,  Amable  Hogg,  and  Charles  Racette,  besides  a 

♦  To  H.  Mkrivali,  Esq,,  Under  Secretary  of  State  far  the  Ooloniee, 

18,  Ashley  Place,  April  18, 1869. 

Sift, — I  have  the  hoDor  to  enclose  a  Report  which  I  have  received  by  poet  from. 
Oaptain  Blakiston  of  the  Royal  Artillery,  with  a  request  that  it  shomd  be  trans- 
mitted for  the  information  of  H.  M.  (Jovemment. 

The  Report,  with  Map  and  Sections,  states  the  particulars  of  Oaptain  Blakiston's 
Explorations  of  the  Kootanie  and  Boundary  Passes  of  the  Rocky  Mountains;  the 
first  known  only  by  name,  and  the  second  unknown,  except  to  the  native  Indians ; 
the  Kootanie  Pass  proving  to  be  the  most  southern,  and  by  far  the  shortest  yet 
known  in  the  Britisn  territory. 

I  have  at  the  same  time  received  from  Captain  Blakiston  a  continuation  of  the 
magnetic  observations  which  constituted  his  special  duty,  up  to  the  date  of  the 
transmission  of  his  letter.  These  evince  the  same  care  and  skill  which  have  charac- 
terized his  former  observations.  The  results  will  be  laid  before  the  Royal  Society, 
as  those  of  his  earlier  observations  have  been. 

In  the  successful  conduct  of  the  exploration  confided  to  him  by  Mr.  Palliser,  Cap* 
tain  Blakiston  has  had  an  opportunity  of  manifesting  his  desire  and  capability  of 
contributing  towards  the  accomplishment  of  the  Geographical  objects  of  the  expe- 
dition, whidi  will,  I  trust,  obtain  for  him  the  approval  of  H.  M.  Government 

(Signed)  EDWARD  SABINE,  Major-General,  K  A. 
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Thickwood  Cree  Indian  ''James,''  whom  I  had  engaged  as 
hanter  to  the  party.  I  had  ten  horses,  five  of  which  were  used 
for  riding,  and  the  rest  carried  the  packs,  containing  a  quantity 
of  ball  and  powder,  tobacco,  a  few  knives,  and  other  articles  of 
small  value  tor  Indian  trade ;  also  some  dried  meat  and  pemmi- 
can,  with  tea,  sugar  and  salt,  as  well  as  two  boxes  containing 
my  instruments,  books,  &c 

Soon  after  leaving  Bow  River,  we  crossed  one  of  its  tributa- 
ries, thq  Kananaskasis  or  Lake  Biver,  a  rapid  stream  coming  out 
of  the  mountains  from  the  southwest ;  here  we  saw  the  remains 
of  many  wooden  carts,  which  had  been  abandoned  by  a  party 
of  emigrants  from  Bed  Biver  Settlement^  under  the  late  Mr. 
James  Sinclair,  on  their  way  to  the  Columbia,  in  1854,  who  had 
found  it  impossible  to  drag  them  further  into  the  mountains. 
This  pass,  i  believe,  follows  the  course  of  the  river  to  its  source, 
and  is  the  one  by  which  Sir  George  Simpson  governor  of  the 
territories  of  the  Hudson's  Bay  Company,  as  well  as  another 
party  of  emigrants  crossed  the  Bocky  Mountains  in  1841.  In 
the  past  season  it  was  travelled  bv  Capt.  Palliser. 

The  forest  consists  of  spruce  {Abies  alba\  a  small  pine  (P.  BanJI> 
siana\  and  another  rough-lookins  Abies  which  grows  to  a  large 
size,  also  a  few  balsam  poplar,  ana  aspen.  In  travelling  through 
these  mountain  forests,  the  greatest  obstruction  is  the  fallen 
timber,  which  lying  about  in  sJl  directions,  causes  much  exertion 
to  the  horsed,  and  conOnes  them  to  a  slow  pace.  During  this 
first  day's  travel  I  noticed  the  devastating  etfects  of  a  tem- 
pest; numbers  of  trees  had  been  blown  down,  and  many  broken 
short  off.  The  work  of  destruction  had  evidently  been  of  this 
year,  but  there  were  also  signs  of  former  worlc  of  the  same 
character. 

The  following  day,  our  course  still  tending  a  good  deal  to  the 
eastward,  carried  us  farther  and  farther  from  the  mountains,  but 
we  passed  within  twelve  miles  of  a  marked  outlier,  which  from 
its  peculiar  form,  I  called  "The  Family."  After  this  as  we 
travelled  along  through  a  partially  wooded  country,  and  rece- 
ding from  the  near  hills  which  obstructed  the  view,  a  sharp  peak 
entirely  covered  with  snow,  opened  to  us  at  about  forty  miles 
distance.  The  wind  was  from  the  westward,  and  to  the  east  of 
the  summit  of  the  peak  rested  a  mass  of  white  cloud,  which  was 
very  marked,  for  there  were  no  other  clouds  to  be  seen,  with  the 
exception  of  a  few  light  cirri  over  head.  This  attending  cloud 
gave  the  mountain  the  appearance  of  an  active  volcano,  and  the 
effect  against  the  clear  sKy  was  extremely  beautiful.  The  phe- 
nomenon was  caused  by  the  aqueous  vapor  of  the  warm  Pacific 
breeze,  being  condensed  by  the  coldness  of  the  snow,  and  ap- 
pearing as  a  cloud  to  the  leeward  of  the  peak.    I  took  careful 
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bearings  of  this  mountaiii,  to  wWch  I  gave  the  name  of  "The 
Pyramid." 

We  oamped  at  the  forks  of  a  creek,  called  by  onr  hunter  the 
"  Strong  Current."  Here  he  was  successful  enough  to  urocnre  a 
few  fine  mountain  trout,  which  proved  a  very  agreeable  change 
to  our  ordinary  fare,  which  consisted  of  dried  buffalo  meat,  con- 
taining by  no  means  too  large  a  proportion  of  fat,  washed  down 
by  tea.  Bread  was  not  in  our  bill  of  fare,  and  I  may  here  state, 
that  during  the  whole  summer  while  travelling,  with  the  excep* 
tion  of  two  Sundays,  I  never  tasted  a  morsel  of  farinaceous  food. 
This  may  appear  astonishing,  but  when  continually  travelling, 
with  the  appetite  sharpened  by  a  ride  over  the  prairie  in  the 
cool  breeze  of  the  mountains,  one  becomes  acocustomed  to  do 
without  flour,  salt,  sugar,  &c.,  which  under  other  circumstances 
would  be  considered  indispensable. 

The  next  day  was  Saturday ;  we  rose  early,  packed  the  horses, 
and  made  a  start  as  usual  about  sunrise,  and  travelled  on  through 
much  the  same  sort  of  country,  the  up-lands  being  generally 
wooded,  while  the  bottoms  were  partially  covered  by  scrub- 
willow  and  other  bushes.  We  halted  between  8  and  9  a.  M.  for 
breakfast,  giving  the  horses  a  ^' spell''  of  a  couple  c^  hoars  or 
so ;  then  started  again,  and  gained  a  somewhat  elevated  position, 
fVom  which  we  haa  an  extensive  view  of  a  fine  vallev,  watered 
by  two  clear  mountain  streams,  which  as  they  nearecl  the  edge 
01  the  great  plains,  stretching  probably  without  break  for  700 
miles  eastward,  united,  and  witn  mingled  waters,  pursued  their 
oourse  towards  Bow  Biver,  ultimately  to  pour  themselves  into  the 
icy  basin  of  Hudson's  Bay.  We  continued  on  until  we  reached 
the  southernmost  of  the  two  creeks,  within  ten  yards  of  which, 
under  the  shade  of  some  fine  poplars,  I  pitched  m^  small  patnd 
tent.  The  valley  bottom  was  a  fine  piece  of  prairie  pasture  for 
the  horses,  and  presented  a  most  suitable  restins-plaoe  for  a 
Sunday  camp.  I  had  (for  it  was  only  two  o'clock),  halted  in 
sufficient  time  to  allow  me  to  obtain  an  observation  of  the  sun 
during  the  afternoon  for  comparison  with  one  I  hoped  to  obtain 
on  the  morrow,  and  so  rate  my  chronometer.  This  important 
instrument  was  carried  each  day,  turn  about,  by  one  of  the  men, 
who  for  that  day  did  nothing  else  but  cany  it  as  carefully  as 
possible.  I  would  recommend  this  plan  to  future  explorera  In 
a  large  party,  a  few  of  the  steadier  bands  should  be  selected  for 
this  service ;  but  the  same  man  should  never  be  obliged  to  carry 
the  instrument  every  day,  lest  he  become  careless. 

My  ordinary  mode  of  travelling,  gave  the  horses  six  to  seven 
hours'  work  per  day,  with  the  exception  of  Sundays.  Frequent- 
ly I  halted  ftx>m  breakfast  till  noon,  in  order  to  obtain  an  ol»er- 
vation  for  latitude,  in  which  case  I  camped  later.  I  never,  how- 
ever, gave  up  the  plan  which  I  adopted  from  the  first,  of  making 
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an  early  start,  and  getting  tbe  best  part  of  the  day's  work  over 
before  noon.  There  are  many  reasons  in  favor  of  it  Tbe 
horses  were  mostly  Indian  ponies,  which  are  hardy  and  work 
well  on  grass.  They  grow  somewhat  lean  while  living  out 
during  the  severe  winter  weather,  but  fittten  rapidly  with  the 
appearance  of  the  new  grass  in  the  springs  They  are*^not  accus- 
tomed to  shoes,  but  I  had  some  on  three  of  them,  whose  feet  I 
considered  too  much  worn  down  for  the  rocky  ground  of  the 
mountains  On  camping,  the  horses  after  l)eing  watered,  are  left 
to  themselves  for  the  nighty  the  fore  legs  of  those  likely  to  wan- 
der  being  hobbled  with  a  piece  of  soft  leather.  They  are  very 
sagacious  in  following  a  trail.  The  15th  of  August  was  a 
Sunday.  While  continually  travellings  it  will  be  found  that 
rest  one  day  in  seven  is  required  by  man  and  horse,  the  former 
taking  advantage  of  it  to  wash  and  mend  clothes. 

The  weather  continued  fine,  and  this  day  the  thermometer 
rose  to  85^  in  the  shade,  with  a  clear  sky^  and  fresh  breeee  oS 
the  mountains  in  the  afternoon,  the  day  closing  with  a  calm 
evening.  This  mountain  breeze  appears  to  be  a  regular  occur- 
rence during  the  fine  summer  weather  of  this  season.  On  each 
of  three  successive  days  of  fine  weather  which  we  enjoyed  at 
the  site  of  Bow  Fort,  the  morning  was  calm,  at  about  7i  A.  H., 
the  wind  commenced  lightly  from  about  W.S.W.  off  the  moun- 
tains, and  gradually  increasing  in  tbe  middle  of  the  day  and 
afternoon  it  blew  a  fresh  breeze  from  the  same  point,  with  usu- 
ally some  cumuli  over  the  mountains^  which  disappeared  before 
reaching  the  plains;  in  the  evening  the  wind  fell,  and  the  night 
was  calm.  The  explanation  of  this  phenomenon  is  the  same  as 
that  of  the  sea  breeze  so  unvarying  in  tropical  islands,  namely, 
that  as  the  sun  gains  altitude,  the  great  plains  which  are  entireiv 
prairie  become  heated,  and  consequently,  the  air  in  contact  witn 
them  ascends  and  is  replaced  by  the  cooler  air  firom  the  moun- 
tains. 

Our  general  course  for  the  next  three  days  was  a  point  east  of 
south,  for  we  were  now  as  far  out  irom  me  mountains  as  our 
Indian  thought  requisite*  We  were,  however,  within  the  out- 
lying ridges,  which  are  numerous,  and  all  run  parallel  to  the, 
larger  ranges  of  the  great  chain,  namely^  S.S.E.  Thus  travelling 
tbe  course  we  were  on,  we  had  very  seldom  to  surmount  any 
high  land,  but  passed  along  the  valleys  between  these  ridges. 

The  country  was  less  wooded  than  that  oreviously  passed, 
being  for  a  considerable  part,  fine  prairie  slopes.  The  main 
range  or  watershed,  as  I  supposed  it  to  be,  was  occasionally  visi- 
ble, through  gaps  in  the  nearer  mountains,  at  a  distance  of  aloat 
thirty  miles. 

On  the  16th  our  hunter  was  lucky  enough  to  procure  us  some 
fresh  meat  in  the  shape  of  a  wupite  or  wa-waskasew  (red  deer) 
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of  the  Crees.  In  order  to  lighten  the  burthen  of  the  horses  and 
preserve  the  meat,  the  bones  were  taken  out,  and  it  was  cut  into 
thin  flakes  and  half-dried  over  the  night  camp  fire. 

The  same  afternoon,  as  we  arrived  at  Trap  Creek,  just  abore 
its  junction  with  High  Woods  River,  we  found  six  tents  of 
Tbickwood  Stone  Indians  who  were  just  preparing  their  encamp- 
ment We  camped  along  with  them,  and  as  usual,  when  with 
or  near  an^  Indians,  raj  flag,  a  St.  Gorge's  Jack,  was  hoisted 
on  a  pole  m  front  of  the  tent  I  gave  them  a  present  ot  some 
tobacco  and  fresh  meat  These  Stone  Indians,  with  whom  are 
associated  also  a  few  Crees,  and  whose  hunting  ground  is  the 
wooded  and  semi-wooded  country  along  the  base  of  the  moun- 
tains, like  the  head-natives  of  the  Saskatchawan,  are  a  harmless 
and  well  disposed  people  towards  the  whites.  Education  has, 
thanks  to  the  former  Wesleyan  missionary,  the  Rev.  Mr.  Ren- 
dall,  and  his  successor  the  Rev.  Thomas  Wolsey,  made  some 
little  progress  amongst  them ;  a  few  being  able  to  read  and  write 
the  Cree  syllabic  characters,  now  in  general  use  among  the 
missions  of  the  northwest 

During  the  afternoon  I  held  a  talk  with  these  Indians.  I  told 
them  plainly  for  what  reason  we  had  been  sent  to  the  country ; 
that  Her  Majesty  was  always  glad  to  hear  of  their  welfare,  and 
that  any  message  which  they  might  have  for  her,  I  would  take 
down  in  writing. 

"  We  are  glad,"  said  an  old  man,  "  that  the  great  woman 
chief  of  the  whites  takes  compassion  upon  us,  we  think  she  is 
ignorant  of  the  way  in  which  the  traders  treat  us;  they  give  us 
▼ery  little  goods  and  ammunition  for  our  furs  and  skins,  and  if 
this  continues  our  children  cannot  live.  We  are  poor,  but  we 
work  well  for  the  whites.  The  Indians  of  the  plains  treat  us 
badly  and  steal  our  horses,  but  we  do  nothing  to  them,  for  the 
minister  tells  us  sa"  In  answer  to  questions  from  myself,  they 
said  that  they  would  wish  white  people  to  come  and  live  among 
them,  and  teach  them  to  farm,  make  clothes,  &c,  so  that  '^  their 
diildren  might  live,"  for  the  animals  are  getting  every  year  more 
soaree.  I  may  here  state,  that  1  have  been  fortunate  enough 
this  year  to  fall  in  with  many  camps  of  the  different  tribes  of 
Indians  inhabiting  this  oountry,  from  whom  I  always  obtained 
as  much  information  as  possible  on  their  present  state,  and  their 
wishes  as  to  the  future ;  and  I  hope  to  draw  up  a  report  on  Uie 
same  for  the  information  of  H.  M.  Government;  for  without 
doubt,  when  deciding  on  the  future  of  this  country,  some  provi- 
sion should  be  made  for  the  poor  uncivilized  beings,  to  whom  bj 
right  the  soil  belongs. 

From  these  Indians  I  obtained  a  pair  of  saddle-bags  of  which. 
I  was  in  want,  and  by  giving  in  barter  a  little  ammunition  and 
obacco,  I  changed  a  lame  horse  which  I  had  brought  with  me 
or  that  purpose,  for  a  good  strong  Indian  pony. 
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Crossing  Spetchee  or  High-woods  River  on  leaving  the  In- 
dians in  the  morning,  we  travelled  over  undulating  prairie  all 
the  forenoon,  crossing  another  tributary  of  this  river.  Durinflr 
the  latter  part  of  the  day,  we  passed  through  a  narrow  wooded 
ravine  between  rugged  hills,  covered  with  burned  forest,  and 
camped  on  a  small  creek.  Here  I  determined  to  make  a  cache. 
Therefore  selecting  a  good  thick  spruce  tree,  we  encl(«ed  in  a 
box  some  ammunition,  tobacco,  and  a  few  other  things,  which 
with  half  the  bag  of  pemmican  still  remaining  intact,  rolled  up 
in  a  piece  of  buffalo  robe,  we  suspended  from  a  branch  about 
fifteen  feet  from  the  ground. 

We  were  delayed  some  time  next  morning  by  some  of  the 
horses  having  strayed  a  distance  into  the  woods  during  the 
night;  however,  when  found  they  were  quickly  unhobbled, 
saddled,  and  packed,  and  we  started  not  very  long  after  our 
usual  hour.  The  Indian  trail  led  between  numerous  wooded 
ridges,  but  the  greater  part  of  the  wood  was  burned.  The  soil 
of  the  valleys  was  usually  a  deep  dark  mould,  supporting  a 
luxuriant  vegetation  of  the  smaller  plants.  This  is  tne  nature 
of  most  of  these  mountain  valleys.  Where  the  strata  are  up- 
heaved to  the  surface,  the  ground  is  of  course  rocky;  such  \9f 
however,  not  often  the  case  in  the  valleys,  but  the  lines  of  strata 
running  along  the  ridges  are  distinctly  visible  even  when  the 
grass  is  growing,  owing  to  the  difference  of  color  of  the  grass  on 
the  almost  bare  rock.  The  strata  run  in  the  direction  of  the 
ridges^  namely,  a  little  east  of  south,  and  usually  dip  from,  but 
in  some  few  cases  towards,  the  mountains,  and  at  a  considerable 
vertical  angle. 

In  the  aAernoon  we  passed  close  on  the  left  hand  a  very  re- 
markable feature ;  it  was  a  mass  of  rock  projecting  upwards  from 
the  top  of  a  hill,  and  visible  at  a  considerable  distance ;  from  its 
peculiar  form  I  called  it  the  "  Chopping  Bloc-k."  Soon  after,  we 
gained  the  height  of  land  between  the  waters  of  the  Spetchee 
and  Mocowans,  or  Belly  Biver,  and  the  wide  prairie  valley  of 
the  latter  broke  upon  our  view.  We  descended  a  short  distance 
and  camped  at  the  first  wood  and  water. 

Before  gaining  Belly  River  in  the  morning,  the  ouick  and 
practised  eye  of  the  Indian  caught  sight  of  a  herd  of  Buffalo  in 
the  valley,  he  therefore  went  ahead^  and  by  the  time  we  had 
baited  on  the  river,  and  I  had  obtained  an  observation,  he  had 
killed  one  animal.  I  remained  here  imtil  noon,  in  order  to  ob« 
tain  a  meridian  altitude,  and  so  complete  my  observation  for 
latitude  and  longitude,  occupying  a  portion  of  the  time  in  meas- 
uring the  heights  of  the  successive  hver  levels  with  the  aneroid 
barometer. 

These  "  river  levels  "  are  a  very  general  feature  in  this  portion 
of  the  Western  Continent ;  I  have  observed  them  on  all  parts  of 
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the  Saskatchawan  above  the  forks,  and  its  tributaries  issuing 
from  the  Rocky  Mountains,  as  well  as  on  the  Kootanie  fork  <$ 
the  Columbia  on  the  west  side,  and  the  Flathead  River  in  the 
mountains,  from  an  altitude  of  1000  to  upwards  of  4200  feet 
above  the  sea.  They  are  in  some  places  very  marked,  and 
appear  as  a  succession  of  steps  from  the  bed  of  the  river  to  the 
level  of  the  plain  above,  often  in  sight  for  miles,  and  running 
horizontally  along  either  side.  The  tread  of  the  step  is  of 
greater  or  lesser  width,  the  rise  nearly  always  abrupt  and  well 
marked.  They  were  very  decided  in  the  valley  of  Bow  River 
at  the  base  of  the  mountains,  where  they  appeared  cut  with 
mathematical  accuracy. 

The  levels  measured  at  Belly  River  were  :— 

▲bore  the  tea. 

Present  bed  of  the  ri?er,         ....  40*i4 

let,  river  level, 4086 

2nd,        "  4176 

Srd,  the  level  of  the  valley,         ...  4226 

These  river  levels  are  for  the  most  part,  on  the  lower  portions 
of  the  branches  of  the  Saskatchawan,  on  a  somewhat  larger 
scale  in  vertical  height,  than  near  the  sources. 

I  was  now  on  Belly  River  at  about  the  same  altitude  as  on 
Bow  River  at  the  site  of  Bow  Fort,  namely,  4000  feet  above  the 
sea,  although  eighty^seven  miles  (geographical)  in  a  direct  line 
S.S  E.  from  it  From  this  point  the  route  of  the  party  may  be 
traced  on  the  plan  attached  to  this  report.  The  plan  does  not 
include  the  country  to  the  northward,  which  has  no  connection 
with  the  passes  reported  upon.  I  have,  however,  the  whole 
country  mapped  on  a  smaller  scale. 

The  bed  and  sides  of  this  river  are  rocky,  the  strata  of  hard 
gray  sandstone,  much  inclined,  and  the  current  obstructed  in 
places  by  immense  granite  boulders.  We  found  no  difficulty  in 
crossing,  the  water  though  running  swiftly,  being  not  deeper 
than  three  feet,  and  about  twenty-five  yards  across. 

Looking  through  the  gap  in  the  near  rane^e  through  which  the 
river  issues,  I  saw  a  conspicuously  dome-shaped  mountain.  It 
afterwards  proved  to  be  when  seen  from  the  plains,  and  also  from 
the  top  of  a  mountain  in  the  Kootanie  pass,  the  highest  and 
almost  only  peak  risine  above  the  others  in  this  part  of  the 
mountains.  Aft;er  the  distinguished  British  naturalist,  I  named 
it  **  Gould's  Dome."  The  gap  through  which  I  had  seen  this 
mountain  was  in  the  eastern  or  near  range,  of  very  regular  form, 
extending  with  the  exception  of  this  gap,  for  a  dfistance  of  five 
and  twenty  miles  without  break.  The  crest  of  the  Yange  was  of 
so  regular  a  form,  that  no  point  could  be  selected  as  a  peak,  I 
therefore  gave  the  whole  the  name  of  "Livingston's  Range;"  it 
is  a  very  marked  feature  when  seen  from  the  forks  of  Belly 
River  and  the  plain  outside. 
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On  leaving  Belly  River  we  rose  considerably,  and  keeping 
along  under  Livingston's  Bange,  the  sun  bad  dropped  behind 
this  great  curtain  before  we  camped.  The  spot  was  540  feet 
above  Belly  River  which  we  had  left  behind  to  the  northward. 
Looking  to  the  mountains  ahead  of  us,  I  picked  out  the  most 
prominent,  and  took  bearings  of  them  before  the  Indian  who 
was  in  the  rear  hunting,  came  up.  There  were  two  near  one 
another  bearing  thirty  miles  soutn,  one  of  which,  from  the  re- 
semblance to  a  castle  on  its  summit,  I  named  **  Castle  Moun- 
tain ;"  to  the  east  of  these,  but  at  a  greater  distance  a  portion  of 
the  mountains  stretched  out  to  the  eastward.  From  reports 
which  I  had  previously  heard,  I  took  the  most  easterly  one 
standing  by  itself  to  be  the  "Chief's  Mountain/'  which  the 
Indian  on  coming  up  confirmed,  and  pointed  out  the  place  where 
on  the  morrow  we  should  turn  into  tne  mountains. 

This  ofibet  range  occurs,  as  I  afterwards  discovered,  just  at  the 
49th  parallel  or  International  Boundary  line. 

The  morning  of  the  20th  of  August  was  thick  and  hazy,  with 
occasional  showers  of  rain,  which  entirely  prevented  me  from 
obtaining  the  good  view  of  the  country  which  I  had  hoped  for, 
having  seen  but  little  in  the  uncertain  light  of  the  previous 
evening.  I  therefore  travelled  on,  crossed  Crow  Nest  River,  and 
soon  after  noon  gained  the  entrance  of  the  Kootanie  pass,  where 
another  of  the  branches  of  Belly  River  issues  from  the  moun- 
tains. Here  we  struck  a  narrow  out  tolerably  well  beaten  track, 
which  the  Indian  informed  us  was  the  Kootanie  trail,  by  which 
the  Indians  had  crossed  the  mountains  in  the  past  spring. 
Making  a  turn  therefore  to  the  W.S.W.,  nearly  at  right  angles 
to  our  former  course,  we  followed  this  track  which  led  up  a  nar- 
row valley  alone  the  left  bank  of  the  river  and  between  high 
wooded  hills ;  the  travelling  was  good,  for  we  were  on  the  even 
grassy  river  levels,  and  we  camped  at  a.  spot  where  a  small 
mountain  stream  entered  the  river  from  the  north. 

We  were  now  fairly  in  the  mountains,  and  had  already  over- 
passed the  spot  where  our  Indian  euide  knew  anything  of  the 
road  but  by  report;  he  knew  that  it  all  went  right  we  should  be 
some  three  or  lour  days  in  crossing,  and  had  been  told  that  there 
was  but  one  track,  and  that  we  were  not  likely  to  miss  it.  It 
may  be  asked  why  was  I  without  a  guide?  The  fact  was,  that  a 
guide  had  been  allotted  to  me  by  Capt.  Palliser,  but  on  leaving 
the  camp  of  the  expedition  on  Bow  River,  I  had  started  without 
him  on  account  oi  the  sickness  of  his  wife.  He  promised  to 
start  the  following  morning  and  overtake  the  party,  which  he 
failed  to  do.  It  will  be  seen  subsequently,  however,  that  I  did 
not  suffer  by  his  absence,  and  I  am  now  glad  that  he  was  not  of 
the  party,  for  I  have  no  great  faith  in  the  so-called  ^^guideSi" 
and  think  they  are  seldom  worth  their  pay. 
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The  entrance  of  this  pass  is  in  latitude  49®  84'  N.,  and  longi- 
tude 114**  34'  W.,  being  (consequently)  forty  English  miles  north 
of  the  Boundary  line.  I  have  omitted  to  insert  the  latitude  and 
longitude  of  points  where  I  obtained  observations,  because  by 
referring  to  the  map,  the  geographical  position  of  any  place  noay 
be  seen. 

We  started  at  6.40  in  the  morning  with  the  sky  overcast,  and 
a  drizzling  rain,  and  soon  entered  thick  woods  and  uneven 
ground,  with  a  great  many  fallen  trees,  which  caused  the  horses 
to  travel  slowly.  We  continued  travelling  in  this  way  and  grad- 
ually ascending  along  the  course  of  a  small  creek  running  into 
Railway  River,  which  we  had  left  where  the  trail  parted  frcwn  it; 
this  river  was  so  named  by  me  from  the  strikmg  advantage 
offered  by  its  "levels"  for  tne  entry  of  a  railway  into  the  moun- 
tains. Gradually  the  stream  became  less  ana  less  until  after 
gaining  considerable  altitude  it  dwindled  into  a  small  quantity 
of  Witter  falling  in  a  cascade.  Here  we  passed  Hero's  Cliff,  an 
enormous  vertical  escarpment,  facing  the  east,  of  hard  red  sand- 
stone or  quartzite,  with  the  strata  dipping  at  least  45^  to  the 
west  We  now  rose  rapidly  as  will  oe  seen  by  reference  to 
Section  No.  1,  (the  Kootanie  Pass) ;  the  trees  became  smaller, 
and  we  soon  reached  the  region  of  rock  and  alpine  plants ;  here 
were  some  large  patches  of  snow  and  a  couple  of  ponds  of  clear 
water;  we  passea  over  a  quantity  of  debns  of  hard  grey  lime- 
stone of  which  the  peaks  on  our  right  hand,  namely,  to  the 
N.W.,  were  composei  As  we  were  now  clear  of  all  shelter,  we 
felt  the  cold  damp  east  wind,  which  blew  a  fresh  breeze,  and 
drove  along  scudding  clouda  which  prevented  any  extensiye 
view.  We  were  now  on  the  watershed  of  the  mountains,  the 
great  axis  of  America;  a  few  steps  farther  and  I  gave  a  loud 
shout  as  I  caught  the  first  glimpse,  in  a  deep  valley  as  it  were 
at  my  feet,  of  a  feeder  of  the  Pacific  Ocean.  It  was  the  Flathead 
River,  a  tributary  of  the  Columbia.  At  the  same  moment  the 
shots  of  my  men's  guns  echoing  among  the  rocks  announced  the 
passage  of  the  first  white  man  over  the  Kootanie  Pass.  I  halted 
for  the  purpose  of  reading  the  barometer,  which  shewed  an  alti- 
tude of  5960  feet  It  was  just  five  hours  since  leaving  our  pre- 
vious night's  camp,  at  an  altitude  of  4100  feet. 

This  is  no  place  for  a  dissertation  on  the  physical  geography 
of  North  America,  but  I  may  simply  state,  that  in  that  portion 
of  the  Rocky  Mountains,  comprised  between  the  parallels  of  45** 
/and  54°  north  latitude,  rise  tne  four  great  rivers  of  the  conti- 
nent, namely,  the  Mackenzie,  running  north  to  the  Arctic 
Ocean,  the  Saskatchawan  east  to  Hudson's  Bay,  the  Columbia 
west  to  the  Pacific,  and  the  Missouri  south  to  the  Gulf  of  Mex- 
ico ;  thus  we  may  say,  that  in  a  certain  sense  that  portion  of  the 
fountains  is  the  culminating  point  of  North  America,  and  I 
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now,  on  the  Kootanie  Pass,  stood  as  nearly  as  possible  in  the 
centre  of  it. 

A  rapid  descent  of  two  hours  brought  us  to  the  Flathead 
Eiver,  a  clear  and  quick  running  stream,  dividing  a  beautiful 
partially  wooded  valley  enclosed  by  mountains ;  here  we  halted 
soon  after  mid-day,  having  passed  the  great  watershed,  and  de- 
scended again  140U  feet  without  breakfast. 

During  Sunday  I  did  not  move  from  my  pleasant  camp, 
where  was  wood,  good  water,  and  good  pasturage,  everything  to 
be  desired  by  the  traveller.  I  was  engaged  in  obtaining  obser- 
vations for  latitude  and  longitude,  and  computing  them,  writing 
up  my  notes,  &c. ;  and  I  also  made  a  sketch  of  the  mountains 
over  which  we  had  passed  the  previous  day.  The  men  brought 
in  some  ducks,  grouse  and  trout,  which  made  an  agreeable 
change  in  our  diet ;  two  or  three  humming  birds  were  seen 
about  the  camp. 

The  track  now  led  up  to  the  course  of  Flathead  River,  through 
thick  forests  with  occasional  openings,  crossing  several  mountain 
streams,  feeders  of  the  river.  We  halted  for  breakfast  on  an  open 
piece  of  swampy  ground.  On  moving  forward  again  we  plunged 
into  thick  forests,  where  the  track  was  greatly  obstructed  by 
fallen  timber.  The  Kootanies  cut  through  a  good  many  of  the 
fallen  sticks  to  allow  of  the  passage  of  their  horses,  but  still  the 
greater  number  remain  as  tney  fall,  and  cause  much  twisting, 
turning,  and  branching  of  the  track.  We  ascended  gradually, 
passing  a  few  fine  pieces  of  open  meadow,  until  we  arrived  near 
the  head  waters  ox  the  river,  when  the  different  streams  com- 
posing it  became  mere  mountain  torrents.  Here  we  commenced 
a  steep  ascent,  the  path  ascending  in  a  zig-zag  up  the  hill;  the 
trees,  mostly  spruce  and  fir,  became  smaller  until  we  gained  the 
summit  of  this  knife-like  ridge,  from  which  an  extensive  view 
of  the  mountains  was  obtained.  I  halted  to  contemplate  the 
scene,  take  bearing,  and  read  the  barometer,  which  shewed  an 
altitude  of  6100  leet.  All  appeared,  however,  utter  confusion, 
such  slight  differences  were  there  between  the  different  moun- 
tains and  ridges.  One  peak  alone  shewed  itself  above  the  gen- 
eral surface.  It  lay  to  tne  northward  about  thirty  miles  distant, 
and  I  recognized  it  as  **  Gould's  Dome,"  which  I  had  previously 
remarked  from  the  edge  of  the  plains.  I  estimated  it  to  be  not 
more  than  1000.  feet  above  my  present  position  which  would 
give  it  an  altitude  of  about  7000  feet.  The  rest  of  the  moun- 
tains appeared  all  about  the  same  level,  and  but  few  of  greater 
altitude  than  the  ridge  from  which  I  surveyed  them;  there  were 
visible  the  main  range  or  watershed,  then  a  number  of  ridges 
and  mountains  densely  wooded,  and  of  somewhat  less  elevation; 
after  which,  to  the  westward,  higher  mountains,  the  ranges  gen- 
erally taking  a  N.N.W.  and  S.S.E.  direction.    Puch  was  the 
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scene  to  the  north  of  my  position,  but  to  the  southward  the 
mountains  appeared  to  have  no  general  direction,  as  many  run- 
ning crosswise  as  lengthwise.  I  was  now  on  a  height  of  land 
between  two  branches  of  the  Columbia;  the  rock  was  the  same 
hard  gray  sandstone  we  had  observed  all  along  the  base  of  the 
mountains  on  the  east  side,  no  granite  showing  itself  anywhere. 

Heavy  dark  clouds  were  gathering  rapidly,  and  the  louder 
and  louder  rumblings  of  thunder  warned  us  of  an  approaching 
storm.  We  had  descended  but  a  few  yards  of  the  great  western 
slope  when  the  tempest  broke  with  all  its  violence,  and  we  were 
wet  to  the  skin  in  a  few  moments ;  my  own  habiliments  were 
far  from  waterproof,  being  simply  a  flannel  shirt,  a  pair  of 
leather  trowsers,  with  a  striped  cotton  shirt  over  all.  The  de- 
scent was  very  steep,  the  horses  having  in  some  places  difficult/ 
in  keeping  their  legs,  although  the  path  was  zig-zag;  and  the 
continual  descending  on  foot  was  very  trying  to  the  legs.  After 
some  distance,  however,  the  descent  became  less  steep,  and  we 
continued  our  course  for  a  couple  of  hours  before  commg  to  any 
place  fit  for  camping.  Although  camping  in  the  woods  is  always 
to  be  avoided  with  horses,  we  were  at  length  induced  to  halt 
from  the  appearance  of  some  old  skeletons  of  Indian  lodges,  not 
knowing  how  fitr  we  might  have  to  travel  before  coming  to  any 
open  place ;  and  we  camped,  for  the  first  time,  in  a  Columbian 
forest. 

The  change  in  the  vegetation  was  first  made  evident  to  me  on 
descending  the  mountain,  by  the  appearance  of  a  beautiful  and 
regularlv  formed  cedar,  which  for  the  sake  of  remembering  the 
tree,  I  then  called  the  "  Columbian  Cedar."  It  flourished  at  an 
altitude  of  about  5000  feet,  and  I  subsequently  observed  it  as 
low  as  3000,  but  I  feel  doubtful  as  to  whether  it  descends  lo  the 
Tobacco  Plains.  Besides  this  I  found,  to  me,  a  new  Abies  some- 
thing like  the  Balsam  Fir  of  the  Atlantic  slope,  but  with  a  rough 
bark,  and  growing  to  a  large  size;  the  Spruce  and  supposed 
Bank's  Pine  remained  with  a  few  Balsam  Poplar  and  Birch, 
some  of  good  size;  also  Maple  and  Alder  as  underwood.  A 
new  Larcih  appeared,  an  elegant  tree;  and  around  our  camp 
were  the  dead  stems  of  many  deprived  of  life,  no  doubt  in  years 
past  by  fire,  rising  to  an  immense  height,  and  tapering  upwards 
perfectly  straight,  without  a  lirnb,  to  a  fine  point. 

The  next  day  we  travelled  on  through  these  forests,  contin- 
ually descending,  and  before  noon  arrived  at  Wiffwam  River, 
where  it  passes  between  two  high  rocky  hills,  which,  from  their 
imposing  appearance  from  this  spot  I  called  the  North  and  South 
Bluffs.  The  bed  of  the  river  was  deeply  cut  in  the  vallev  and 
exposed  grand  sand  clifis  from  two  to  three  hundred  reet  in 
height,  portions  of  these  cliffs  were  broken,  and  pinnacles  and 
blocks  of  different  forms  were  left,  having  at  a  short  distance  a 
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most  fantastic  appearance.  The  track  leaving  the  river  and  as- 
cending a  steep  bank,  carried  us  for  five  miles  over  a  very  rocky 
piece  of  country,  where  the  trees  were  of  stunted  growth  from 
want  of  soil,  to  the  junction  of  Wigwam  River  with  the  Koota- 
nie  Fork  of  the  Columbia.  The  former  was  forty  yards  wide 
and  two  to  three  feet  deep,  and  the  latter  sixty  yards  across  with 
a  depth  of  four  to  six  feet,  both  running  with  a  swift  current, 
their  beds  being  rocky  and  stony.  The  Kootanie  Fork  could 
be  seen  coming  down  a  valley  from  the  N.N.W.,  from  near  a 
well  marked  mountain  about  twenty-seven  miles  distant,  which 
has  been  called  **  The  Steeples,"  or  Mount  Sabine.  I  believe 
that  not  far  above  the  Wigwam  tributary  another  called  the  Elk 
River  comes  in  from  the  north,  down  a  long  narrow  valley  in 
the  mountains.  We  descended  about  300  feet,  crossed  the  small 
river,  and  having  lost  the  trail,  camped  for  the  night,  the  Indian's 
opinion  being  that  we  must  also  cross  the  main  river,  which 
would  have  occupied  more  time  than  the  decreasing  davlight 
would  allow  us.  On  going  lower  down  the  river  in  search  of  a 
better  crossing  place,  I  luckily  struck  on  the  proper  trail  leading 
up  the  side  of  the  river  bank  towards  the  south ;  so  we  turned 
in  that  night  with  the  satisfaction  that  we  were  still  to  travel  in 
the  morning  on  dry  land. 

To  the  west  of  us,  on  the  other  side  of  the  river,  wss  a  level, 
partially  wooded  country,  a  portion  of  the  Tobacco  Plains,  which 
as  will  be  seen  by  reference  to  the  plan,  is  a  tract  of  country  of 
about  ten  miles  in  width,  stretching  from  near  Mount  Sabine  on 
the  north,  to  the  southward  of  the  Boundary  Line,  bounded  on 
the  west  by  low  wooded  hills,  and  skirting  the  feet  of  Galton's 
Range  on  the  east.  The  Kootanie  Fork  in  its  southern  course, 
after  the  entry  of  Wigwam  River,  traverses  these  plains. 

Being  now  at  the- western  extremity  of  the  Kootanie  Pass,  I 
will  pause  to  point  out  the  capabilities  it  affords  for  a  railway 
across  the  mountains  within  the  British  possessions.  I  should 
premise  that  I  have  not  suflScient  evidence  to  be  able  to  state 
that  the  Kootanie  Pass  is  absolutely  the  most  advantageous  place 
for  the  crossing  of  a  railroad  from  the  Saskatchawan  Plains  to 
the  Pacific,  because  the  mountains  to  the  north  have  not  yet 
been  sufiicientl  v  explored ;  but  I  am  able  to  say  that  it  is  the 
most  southern  line  within  the  British  territory,  and,  as  yet,  by 
far  the  shortest;  moreover,  I  have  every  reason  to  believe,  that 
the  most  suitable  portion  of  the  mountains  for  the  passage  of  a 
railroad  will  be  found  to  the  south  of  Bow  River. 

The  Kootanie  Pass  crosses  the  Rocky  Mountains  from  the 
Great  Saskatchawan  Plains  on  the  east,  to  the  Tobacco  Plains 
on  the  west,  its  extremity  on  the  former  side  being  forty,  and  on 
the  latter,  eighteen  English  miles,  to  the  northward  of  the  Inter- 
national Boundary,  the  49th  parallel  of  north  latitude.     Its 
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length  is  40  geographical,  or  nearly  47  English  miles,  extending 
from  longitude  114*^  34'  to  115°  24'  W.  It  leaves  the  Saskaich- 
awan  Plains  where  they  have  an  altitude  of  about  4000  feet 
above  the  sea,  rises  2000  feet  to  the  watershed  of  the  mountains, 
descends  to  Flathead  River,  again  to  an  altitude  of  4000,  follows 
up  this  river  to  its  head  waters,  then  crosses  a  precipitous  ridge, 
reaching  an  altitude  of  6000  feet;  it  then  descends  the  great 
western  slope,  falling  2000  feet  in  two  miles  of  horizontal  dis- 
tance, after  which,  by  a  nearly  uniform  grade  of  100  feet  per 
geographical  mile,  it  gains  the  Tobacco  Plains  at  the  point  where 
the  Wigwam  branch  enters  Kootanie  River. 

By  reference  to  section  No.  1,  it  will  be  seen  that  there  arc 
three  obstacles  to  the  passage  of  a  railroad ;  namely,  two  moun- 
tains and  one  steep  slope.  As  to  the  mountains,  they  could,  I 
consider,  without  diflBculty  be  pierced  by  tunnels;  the  great 
western  slope  is  a  more  serious  oostacle ;  however,  in  the  follow- 
ing details  I  hope  to  show  that  it  also  may  be  overcome. 

From  the  forks  of  Belly  River  on  the  east  side,  the  line  would 
traverse  the  gradually  ascending  prairie  to  the  entrance  of  the 
pass  where  Railway  River  issues  from  the  mountains.  This 
river  would  be  followed  up  with  a  grade  of  1  in  180,  or  34  feet 
per  geographical  mile  for  T-J  miles,  the  "river  levels"  affording 
considerable  advantages ;  leaving  this  river  it  would  follow  the 
course  of  my  track  marked  on  the  map.  A  cutting  of  about  3^ 
miles  would  lead  to  a  tunnel  of  nearly  five  miles  in  length,  which 
would  pierce  the  Watershed  mountain,  and  come  out  in  the  val- 
ley of  Flathead  River,  the  whole  having  a  grade  of  1  in  130,  or 
47  feet  per  geographical  mile.  On  emerging  into  the  valley,  the 
line  would  skirt  the  base  of  the  mountains  to  the  north  of  the 
track,  thereby  avoiding  a  steep  descent,  then  following  up  the 
river  with  a  grade  of  40  feet  per  geographical  mile  it  would 
reach  the  rise  of  the  western  ridge,  at  a  height  of  5,100  feet 
above  the  sea.  This  would  be  the  culminating  point  of  the  line, 
from  which  in  a  distance  of  ten  geographical  miles,  it  has  to  fall 
1,900  feet  to  the  North  and  South  Bluff,  and  after  that,  by  a 
slope  of  54  feet  per  geographical  mile  for  five  miles  to  reach  the 
Tooacco  Plains,  crossing  the  Kootanie  Fork  by  a  bridge.  This 
I  propose  to  accomplish  in  the  following  manner.  From  the 
culminating  point,  to  pierce  the  ridge  by  a  tunnel  of  three  geo- 
graphical miles,  and  continue  the  line  along  the  side  of  the  hills 
to  the  north  of  the  track,  until  reaching  the  North  Bluff,  the 
whole  with  a  grade  of  190  feet  per  geographical  mile.  This  por- 
tion of  the  line  of  ten  geographical  miles,  would  have  to  be 
worked  by  a  wire  rope,  and  one  or  more  stationary  engines. 
Regarding  the  remaining  five  miles  to  the  west  of  the  North  and 
South  Bluffs,  a  careful  survey  is  required  to  determine  whether 
a  grade  not  too  steep  for  locomotives  can  be  made.    My  meas- 
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urements,  taken  with  so  uncertain  an  instrument  as  an  aneroid 
barometer,  must  not  be  depended  on  to  a  few  feet;  they  give 
a  fall  of  54  feet  per  geographical  mile,  or  1  in  112. 

As  regards  the  country  to  the  west  of  Kootanie  Fork,  I  can 
say  nothing,  but  that  no  mountains  were  visible  to  the  distance 
I  could  see ;  neither  have  I  any  personal  knowledge  of  the  Saa- 
katchawan  Plains  to  the  eastward  of  the  forks  of  Belly  Kiver. 
But  it  is  probable  that  these  great  prairies  stretch  without  break 
from  this  point  to  the  Red  River  settlement,  and  that  in  the  con- 
struction of  a  railroad,  little  more  labor  would  be  required  than 
that  of  laying  down  the  rails^  The  following  statement  of  dis- 
tances to  be  traversed  by  a  railroad  to  the  racific  within  the 
British  territories  may  be  of  interest: — 

Geog.  milM. 

Lake  Super  ior  to  Red  River  settlement,    -        -        -  820 

Red  River  settlement,  vid,  elbow  of  south  branch  of )  ,-^^ 

Saskatchawan  to  Rocky  Mountains,      ~        '         ) 

Kootanie  Pass, 40 

West  end  of  Kootanie  Pass  to  mouth  of  Frazer's )  ^^^ 

River,  Gulf  of  Georgia,       ....         J  8U0 

Total,  Lake  Superior  to  Pacific,  -        -       1860 

Probable  length  of  railroad,  2300  English  miles. 

Thus  it  will  be  seen  that  out  of  the  whole  distance  one-half  is 
over  level  prairies,  and  but  40  miles  through  mountains. 

To  resume  the  narrative  of  my  journey :  On  the  mominff  of 
the  25th  of  August,  at  starting  we  were  obliged  to  climb  the  face 
of  a  steep  hill-side  for  the  purpose  of  keeping  on  the  left  bank 
of  the  Kootanie  Fork,  which  here  sweeps  in  close  under  an  outer 
range  of  the  mountains,  having  a  north  and  south  direction,  and 
which  I  have  called  "Galton's  Range."  We  gained  a  consider- 
able altitude  above  the  river,  which  ran  at  our  feet,  and  of  whose 
course  I  had  a  view  for  some  distance.  The  banks  were  vertical 
and  rocky,  and  the  stream  appeared  to  continue  swift.  Both 
horses  and  men  had  enough  to  ao  in  climbing  up,  and  then  com- 
ing down  again  from  the  heights.  I  was  well  repaid  for  my 
climb  by  the  remainder  of  the  day's  travel,  which  was  through 
magnificent  open  forests  with  patches  of  prairie,  sometimes  of 
considerable  extent.  These  forests  were  the  finest  it  had  been 
my  good  fortune  to  see.  A  splendid  species  of  pine  and  the 
larch  previously  spoken  oj^  with  their  oright  rea  barks,  rose 
from  the  ground  at  ample  distances;  no  brushwood  encumbered 
their  feet  or  offered  impediment  to  the  progress  of  wagons,  which 
might  move  in  every  direction. 

As  we  advanced  along  the  prairie  the  trail  forked,  and  our 
Indian  took  the  branch  which  led  nearest  the  river,  as  from  in- 
formation he  had  received,  he  believed  it  to  be  that  which  led 
to  the  trading  post    Towards  evening,  according  to  my  reckon- 
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ing,  we  crossed  the  Boundary  Line,  and  camped  about  two  miles 
within  the  American  territory,  and  not  more  than  a  mile  from 
the  river.  In  a  few  minutes,  a  Kootanie  Indian  came  to  us  on 
horseback.  My  Indian  guide  "James,"  knowing  but  a  few 
words  of  his  language,  and  a  little  Blackfoot,  and  he  not  know- 
ing one  word  of  Cree,  we  had  some  difficulty  in  comprehending 
that  he  wished  to  inform  us  that  there  were  no  people  at  the 
trading  post,  which  he  described  as  being  quite  close.  A  small 
present  of  tobacco  and  something  to  eat  were  thankfully  received 
oy  him,  and  he  took  his  leave.  Shortly  after  there  came  several 
inore  from  the  same  camp,  having  a  chief  among  them.  They 
were  mounted  on  good  looking  horses,  and  raced  up  to  our  camp 
as  hard  as  they  could  gallop,  no  doubt  with  the  idea  of  creating 
an  impression.  The  evening  was  spent  in  a  talk  with  them,  one 
of  them  understanding  Blackfoot.  It  was  dark  before  they  took 
their  departure,  having  promised  that  they  would  meet  us  in  the 
morning  at  the  trading  post,  to  guide  us  to  their  camp,  where 
they  wished  us  much  to  come,  saying  they  had  some  provisions. 

f'ollowing  the  track  still  S.S.W.  the  following  morning  in  a 
thick  fog,  we  came  on  the  river,  and  within  a  few  hundred  yards 
found  three  diminutive  log  houses.  Two  of  them,  not  over  ten 
feet  square,  had  evidently  oeen  used  for  dwellings,  and  to  enter 
them  it  was  necessary  to  crawl  through  a  hole  as  an  apology  for 
a  door;  the  other,  somewhat  larger,  without  a  chimney,  we 
were  informed  was  the  Kootanie  chapel  which  had  been  erected 
the  previous  spring  when  a  priest  was  there. 

The  Kootanies  afterwaras  informed  me  that  white  people 
always  come  in  the  fall,  remaining  for  the  winter  trading  with 
them,  and  returning  to  Colville,  eight  or  ten  days' journey,  in 
the  spring.  These  are  the  Hudson's  Bay  Company's  people,  and 
this  post  is  the  same  that  figures  on  maps  in  lar^  letters  as  "Fort 
Kootanie."  I  remained  here  till  noon,  and  obtained  observations, 
which  placed  the  post  in  latitude  48°  55''5  N.,  and  longitude 
115*"  Sr  W.,  thus  a  little  over  five  English  miles  south  of  the 
Boundary. 

In  the  afternoon  I  rode  four  miles  across  prairie  in  an  easterly 
direction  with  a  chief,  the  pack  animals  following,  and  arrived 
at  the  Kootanie  Camp,  where  I  was  under  the  necessity  of  shak- 
ing hands  with  every  man,  woman  and  child.  The  people  had 
a  rather  dirty  and  wretched  appearance,  but  their  herds  of  horses, 
and  some  few  horned  cattle,  showed  that  they  were  not  poor. 

Having  pitched  my  tent  at  a  short  distance  from  the  lodges  of 
the  Indians,  which  were  in  a  pleasant  situation  near  a  small 
stream  with  some  woods  along  it  at  the  base  of  Galton's  Range, 
I  was  soon  inundated  with  presents  of  berries  dried  and  fresh, 
dried  and  pounded  meat,  ana  cow's  milk.  Of  course,  although 
no  payment  was  asked,  I  paid  these  people  for  their  food  in  to- 
bacco, ammunition,  &c. 
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Seeing  that  there  was  no  chance  of  starving,  I  determined  on 
remaining  here  some  days  for  the  sake  of  the  horses ;  the  next 
five  days  were  therefore  spent  in  trading,  and  exchanging  horsea, 
buving  provisions,  &c.,  and  obtaining  by  actual  observation  and 
Indian  report,  such  knowledge  of  the  country  as  I  was  enabled 
to  do. 

The  weather  was  fine,  and  generally  calm,  bat  rather  warm, 
the  thermometer  ranging  from  47°  to  82°  in  the  shade.  I  should 
have  said,  that  in  my  passage  over  the  mountains,  I  had  expe- 
rienced no  cold  nights,  the  temperature  at  sunrise  being  usually 
about  50°,  once  only  so  low  as  37°. 

I  made  an  excursion  to  the  north  of  the  boundary  with  my 
sextant,  to  obtain  as  near  as  possible  the  precise  position  of  the 
line;  I  found  no  remarkable  feature  to  mark  it,  but  noted  the 
place  where  it  crossed  the  hills.  I  also  obtained  a  sketch  of  the 
mountains  to  the  northward,  Mount  Sabine,  or  as  I  had  myself 
named  it  from  its  peculiar  form,  "  The  Steeples,"  standing  out 
quite  distinct  from  the  rest.  I  may  here  say,  that  it  was  in  the 
neighborhood  of  this  mountain,  that  Capt.  Palliser,  following  the 
old  Emigrant  Pass  which  he  had  entered  at  Bow  river,  emerged 
from  the  mountains  after  a  six  or  eight  days'  journey ;  he  then, 
without  however  coming  to  the  mouth  of  the  Wigwam  branch 
of  the  Kootanie  river,  the  true  entrance  of  the  pass,  recrossed 
by  the  Kootanie  Pass,  which  I  had  previously  explored. 

I  found  the  Kootanies  communicative,  and  from  them  gathered 
the  following  information: — 

That  Colville,  an  American  settlement  on  the  Columbia,  was 
about  eight  or  ten  days'  journey  with  pack  horses,  and  that  they 
could  descend  to  it  by  the  river  in  canoes,  but  there  were  too 
many  falls  and  rapids  to  admit  of  its  being  ascended ;  that  the 
Flathead  River,  which  I  followed  up  in  the  mountains,  runs  to 
the  south  and  joins  Clark's  Fork  of  the  Columbia,  in  which  is 
the  Flathead  Mission,  which  they  described  as  three  days'  riding 
south  of  this;  that  there  are  large  lakes  to  the  northwest  of  the 
Kootanie  Post,  from  one  of  which  a  small  river  flows  and  joins 
the  Kootanie  Fork,  before  it  falls  into  Clark's  Fork. 

They  also  told  me  that  there  was  a  pass  entering  the  moun- 
tains a  little  to  the  southward  of  their  camp,  and  which  came 
out  on  the  east  side  near  the  Chief's  Mountain ;  that  there  were 
long  hills,  but  not  so  steep  as  the  Kootanie  Pass,  and  that  thej 
nsed  it  sometimes  when  tne  horses  were  heavily  loaded.  This 
information  of  another  pass  in  a  portion  of  the  mountains  that 
I  knew  should  be  explored,  caused  me  at  once  to  decide  on  re- 
crossing  the  mountains  by  this  pass,  although  I  knew  that  it 
must  be  wholly  or  partially  on  American  ground,  I  therefore 
prevailed  upon  a  Kootanie  to  accompany  the  party  across  as 
guide. 
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There  are  some  considerable  tracts  of  the  Tobacco  Plains  which 
are  prairie;  the  grass  however,  does  not  grow  close  and  thick, 
but  in  small  bunches  with  bare  ground  between,  and  the  pasture 
is  nothing  to  be  compared  to  that  at  the  base  of  the  mountains 
on  the  east  side.  This  is  perhaps  chiefly  owing  to  the  nature  of 
the  soil,  which  in  the  latter  case,  is  a  black  mould,  while  on  the 
Tobacco  Plains  it  is  sandy,  and  in  most  parts  stony;  at  this  sea- 
son the  grass  was  quite  dried  up  and  yellow. 

As  to  the  Kootanie  Indians,  their  language  at  once  strikes  one 
as  being  most  guttural  and  unpronounceable  by  a  European, 
every  word  appearing  to  be  brought  up  with  difficulty  from  their 
lowest  extremities. 

They  are  nearly  all  baptized  Roman  Catholics,  and  are  most 
particular  in  their  attendance  at  morning  and  evening  prayers, 
to  which  they  are  summoned  by  a  small  hand-bell.  They  always 
pray  before  eating.  On  the  Sunday  that  I  spent  with  them,  their 
service,  in  which  is  a  good  deal  of  singing,  lasted  a  considerable 
time ;  one  of  their  number  preached,  and  seemed  to  be  well  at- 
tended to. 

Their  food  at  this  season  appears  to  be  almost  entirely  berries, 
namely,  the  "Sasketoom"  or  the  Crees,  a  delicious  fruit,  and  a 
small  species  of  cherry ;  also  a  sweet  root,  which  they  obtain  to 
the  southward. 

They  grow  some  little  wheat,  and  a  few  peas ;  a  patch  of  the 
former,  alx>ut  forty  yards  square,  which  I  saw  near  their  camp, 
although  rather  small  headed,  looked  well,  a  proof  that  this 
grain  tnrives  in  latitude  49°  at  an  altitude  of  2500  feet  above 
the  sea. 

They  possess  more  horses  than  any  Indians  I  have  seen  or 
heard  of  on  the  east  side,  a  camp  of  only  six  tents,  having  about 
150,  old  and  young.  They  also,  in  their  treatment,  are  kind  to, 
and  show  some  knowledge  of  the  animal.  They  are  adepts  at 
throwing  the  lasso,  being  Drought  up  from  their  youth  to  its  use. 
They  possess  a  certain  amount  of  domestic  cattle,  six  tents  hav- 
ing twelve  or  sixteen  head ;  and  I  heard  of  some  individuals  at 
a  distant  camp,  who  owned  as  many  as  twenty  or  thirty  each. 

They  are  perfectly  honest,  and  do  not  beg,  qualities  which  I 
have  never  before  met  with  in  any  Indians.  I  extract  the  following 
fro'n  my  journal,  written  on  the  spot : — "  On  taking  le^ve  of  the 
Kootanies,  with  whom  I  have  been  camped  for  nearly  a  week, 
it  is  but  justice  to  say,  that  they  have  behaved  in  a  very  civil 
and  hospitable  manner,  and  although  our  clothes  and  other  arti- 
cles have  been  lying  about  in  all  directions,  we  have  (with  the 
exception  of  some  hide  lines,  moccasins,  and  other  articles  of 
leather,  which  the  half  starved  dogs  have  eaten)  not  lost  a  single 
article."  Whether  this  honesty  is  to  be  attributed  to  the  knowl- 
edge of  Christianity  spread  among  them  by  the  ministers  c^  the 
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Eoraan  Catholic  church,  or  whether  it  is  innate  in  them,  I  can 
only  say  that  it  is  a  great  contrast  to  the  effect  produced  by  the 
missions  in  the  Indian  territory  on  the  east  side. 

The  Tobacco  Plains  form  the  country  of  the  Kootanies,  but 
every  spring  and  fall  they  cross  the  mountains  to  the  Saskatcha- 
wan  Plains  for  the  purpose  of  killing  buffalo;  they  return  with 
supplies  of  dried  meat,  &c.,  with  which  they  trade  for  blankets, 
knives,  tobacco,  &c.,  with  the  Hudson's  Bay  Company's  traders 
at  the  Kootanie  Post.  Thev  also  sometimes  cross  auring  the 
latter  part  of  winter,  when  tliere  is  sufficient  crust  on  the  deep 
snow  of  the  mountains,  on  snow  shoes,  also  for  the  purpose  of 
obtaining  provisions,  for  there  is  little  or  no  game  on  the  west 
side. 

On  the  2d  of  September,  I  set  out  on  my  return  journey  across 
the  mountains.  The  morning  was  clear  and  sharp,  the  ther- 
mometer being  two  degrees  below  freezing.  Afler  I  had  lost 
sight  of  the  Kootanie  camp,  and  was  riding  ahead  of  my  party 
on  a  S.S.E.  course  over  undulating  prairie,  I  felt  satisfied  that  I 
had  done  all  that  came  under  the  spirit  of  my  instructions,  and 
was  happy  to  be  able  to  recross  the  mountains  by  another  unex- 
plored route;  my  only  regret  was  that  this  time  it  was  not  my 
fate  to  see  the  Pacific. 

Leaving  the  Tobacco  Plains  at  a  point  where  they  were  pretty 
thickly  wooded  we  followed  a  narrow  trail,  which,  turning  the 
south  end  of  Galton's  Eange,  followed  up  a  small  creek  towards 
the  north  end.  We  crossed  a  considerable  mountain  stream 
coming  down  a  valley  from  the  north,  which  as  it  may  be  of  use 
to  the  Boundary  Commission,  I  have  taken  care  to  mark,  and 
camped  at  an  altitude  of  4070  feet.  The  following  day  we  crossed, 
soon  after  starting,  some  high  land,  and  then  descended  for  the 
remainder  of  the  day  through  thick  wood^  till  we  arrived  in  the 
valley  of  Flathead  River.  The  day  after  we  descended  by  suc- 
cessive steps  to  the  Flathead  River,  where  it  is  joined  by  a  creek 
from  the  Is.W.,  here  I  remained  till  noon  for  the  purpose  of  fix- 
ing the  position  of  this  part  of  the  river,  which  was  just  25  miles 
south  oi  where  I  had  ikllen  upon  it  in  my  progress  westward. 
Several  peaks  of  the  mountains  showed  well  from  this  valley, 
and  I  did  not  lose  the  opportunity  of  sketching.  A  storm  com- 
ing on  drove  me  to  camp  earlier  than  I  had  intended.  We 
halted  on  the  creek  spoken  of,  and  only  about  half  a  mile  south 
of  the  boundary,  which  according  to  careful  bearings,  crosses 
just  over  a  mountain,  which  itself  has  its  length  nearly  in  the 
exact  direction  of  the  line.  Much  rain  fell  in  the  aflernoon  and 
by  the  next  morning,  Sunday,  had  changed  for  snow  which  con- 
tinued nearly  all  that  day,  giving  the  mountains  a  good  white 
coat. 
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On  Monday  the  6th  of  September,  immediately  on  starting  at 
6  A.  M.  we  regained  British  ground;  we  travelled  up  the  creek 
till  10,  when  we  halted  for  breakfast  It  was  cola,  raw,  and 
clouded.  Here  we  found  that  the  Kootanies,  four  men  and  two 
women,  with  whom  we  were  travelling,  and  who  had  camped 
here  on  Saturday,  had  started  this  morning  for  the  traverse  of 
the  mountains.  Suspecting  that  we  had  a  good  days'  work  be- 
fore us,  I  delayed  as  little  as  possible  at  break&st,  and  in  leas 
than  an  hour  and  a  half  we  were  again  under  weigh  travelling 
up  the  course  of  the  creek,  which  has  some  picturesque  &lls  ana 
cascades,  caused  by  the  inclined  strata  of  red  shale  and  sand- 
stone. After  two  or  three  miles  we  began  a  steej>  ascent,  and 
were  soon  on  ground  entirely  covered  with  snow,  in  which  ibe 
tracks  of  the  Kootanies  who  had  gone  before  us  were  visible. 
We  passed  along  the  edge  of  a  very  steep  hill,  and  it  was  as 
much  as  the  horses  or  ourselves  could  do  in  some  places  to  keep 
footing.  We  now  descended,  crossed  a  thickly  wooded  gollv 
and  then  commenced  the  ascent  to  the  water-shed,  through  uiicK 
wood.  The  snow  increased  in  depth  as  we  ascended,  until  on 
arriving  at  the  crest  it  was  two  feet  on  the  level,  and  in  places 
heaped  up  to  double  that  depth.  It  was  cold  work  trudginf 
through  me  snow  in  thin  leather  moccasins  without  socks ;  ana 
to  m£^e  matters  worse  it  was  blowing  and  snowing  all  the  time. 
I  however  on  arriving  at  the  water-sned,  with  the  assistance  of 
the  Indian  '^  James,"  whom  I  always  found  most  willing,  un- 
packed the  horse  with.the  instrument  boxes  and  obtained  a  read- 
mg  of  the  barometer,  which  gave  an  altitude  of  6030  feet  We 
ascended  along  the  ridge  about  100  feet  more,  and  then  by  a  zig- 
zag track  commenced  a  steep  descent  It  was  not  however  very 
baS,  and  we  soon  arrived  at  a  small  mountain  torrent  flowing 
eastward,  thus  regaining  the  waters  of  the  Atlantic  after  an. ab- 
sence of  sixteen  days.  The  trail  continued  mostly  throoffh 
woods  down  the  valley  due  east  The  rocks  on  the  tops  of  the 
mountains  on  either  side  were  often  of  very  curious  shapes, 
and  the  strata  in  places  much  contorted ;  there  were  also  some 
magnificent  clifis,  and  the  cascades  of  snow  water  fiJling  down 
the  narrow  gullies,  added  motion  to  the  grandeur  of  the  soena 
The  snow  gradually  decreased  as  we  descended.  On  arriving  at 
the  spot  where  the  valley  joined  another,  I  foimd  the  Indians 
camped  on  a  patch  of  prairie,  where  I  was  glad  enough  to  let 
my  norse  free,  as  we  had  travelled  this  day  fi^m  six  to  six,  with 
a  halt  of  only  1^  hours. 

The  horses  had  the  first  half  of  the  following  day  to  rest^  and 
I  took  the  opportunity  of  testing  my  aneroid  barometer  by  the 
boiling  water  apparatus,  makinff  the  ordinary  observations^  and 
taking  a  sketch  of  a  verj  peculiar  peak  just  above  our  camp. 
After  two  hours  travellmg  on  level  ground  along  Bed-stone 
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Creek,  we  emerged  on  the  Saskatchawan  Plains,  just  six  geo- 
graphical miles  north  of  the  49th  parallel,  and  cainped  at  Water* 
ton  Lakes  two  miles  east  of  the  mouth  of  the  pass. 

The  position  of  the  TV^terton  Lakes,  as  will  he  seen  on  the 
plan,  is  just  where  the  offeet  range,  before  spoken  of,  striken  out 
to  the  eastward  from  the  main  chain,  having  the  Chiers  Moun- 
tain at  its  extremity.  The  uppermost  and  largest  of  these  lakes, 
lies  in  a  gorge  in  the  mountains,  and  is  crossed  by  the  boundary 
line ;  the  scenery  here  is  grand  and  picturesque,  and  I  took  care 
to  make  a  sketch  from  the  narrows  between  the  upper  or  south- 
ernmost and  second  lake. 

I  was  here  fortunate  enough  to  discover  a  stunted  species  of 
pine  which  M.  Bourgeau,  the  botanist  of  the  expedition,  had 
not  obtained.  I  ^ve  him  the  specimen  of  this  as  well  as  of  some 
ferns  and  other  plants  whicH  I  had  collected. 

I  was  much  struck  by  the  comparative  greenness  of  the  prai- 
ries on  this  side,  after  the  bumed-up  appearance  of  the  Tobacco 
Plains,  which  we  had  left  but  a  few  days  before. 

I  remained  camped  at  this  pleasant  spot  two  whole  days  for 
the  sake  of  the  horses,  and  in  order  to  examine  more  carefully 
the  nature  of  the  countij.  Chune  was  abundant,  including 
grizzly  bears,  and  we  obtained  both  fresh  meat  and  fish.  The 
trout  and  pike  in  the  lakes  were  of  large  size. 

The  Chief's  Mountain  was  not  visible  from  the  camp,  but  I 
obtained  a  good  view  of  it  from  a  knoll  on  the  praine  about 
four  miles  custant,  which  with  my  previous  bearings  enabled  me 
to  lay  it  down,  and  curious  enough,  the  boundary  line  passes 
just  over  this  peculiar  shaped  mountain,  which  stands  out  m  the 
plain  like  a  landmark.    I  also  made  a  sketch  of  it. 

It  will  be  seen  that  some  of  the  waters  of  the  Saskatchawan 
take  their  rise  from  the  oflfeet  range  at  the  boundary  line,  and 
from  information  gained  from  the  Indians^  I  believe  there  is  a 
tributary  of  the  South  Branch,  which  rises  to  the  southward  of 
the  Chiefs  Mountain,  this  maybe  the  Bull-pound  Eiver  of  Ar- 
rowsmith ;  if  so,  this  offset  range  has  nothing  to  do  with  divid- 
ing the  waters  of  the  Missouri  and  Saskatchawan,  and  some  of 
the  waters  of  the  latter  must  come  frora  American  ground. 

We  expcrienoed  a  sale  of  wind  from  the  southwest,  on  the 
night  of  the  7th,  whicn  on  the  following  morning  ceased  very 
suddenly,  and  an  opposing  wind  from  tne  north  brought  rain 
and  snow,  which  gave  another  coating  of  white  to  the  mountains. 
This  comer  of  the  mountains  appeared  to  be  a  very  windy  spot, 
and  when  it  was  not  blowing  much  on  the  plain,  a  strong  breeze 
came  from  the  south  down  me  gorge  in  wjuch  is  the  upper  Wa- 
terton  Lake. 

On  the  10th  of  September,  I  turned  my  lace  towards  Fort  Ed- 
monton, the  previously  appointed  winter  quarters  of  the  expedi- 
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tion,  which  lay  more  than  three  hundred  miles  to  the  north,  and  as 
will  be  seen  on  the  plan,  passed  several  creeks,  and  over  a  coan- 
try  mostly  prairie.  I  remained  at  the  Forks  of  Belly  Kiver  on 
Sunday  the  12th.  From  this  place  I  visited  a  camp  of  forty-five 
tents  of  Blackfoot  Indians,  accompanied  by  one  of  my  men,  and 
'*  James,"  the  Cree  Indian.  I  was  received  with  the  usual  hos- 
pitality, and  having  expressed  a  desire  to  change  a  horse  or  two, 
1  had  no  trouble  the  following  morning  in  exchanging  one  and 
buying  another  for  ammunition,  tobacco,  blankets,  old  coat,  &c. 
This  tribe  has  the  credit  of  being  dangerous,  but  from  what  I 
have  seen  of  them,  I  consider  them  far  better  behaved  than  their 
more  civilized  neighbors,  the  Crees.  I  made  it  a  rule  never  to 
hide  from  Indians,  and,  although  I  had  but  a  small  party,  to  go 
to  them  as  soon  as  I  knew  of  their  proximity.  I  also  alwava 
told  them  for  what  reason  the  British  Government  had  sent  the 
expedition  to  the  country ;  and  I  never  failed  to  receive  mani- 
festations of  good  will,  neither  was  there  one  attempt  made  to 
steal  my  horses,  a  practice  only  too  prevalent  among  the  Indians 
of  these  plains. 

I  need  not  describe  my  northward  journey ;  suffice  it  to  say 
that  I  kept  to  the  east  of  my  former  track,  along  the  base  of  the 
mountains,  except  when  I  turned  in  for  the  purpose  of  raising 
the  cache.  I  rested  at  Bow  River  on  Sunday  the  I9th,  travelled 
over  prairie  till  crossing  Red  Deer  River,  the  other  fork  of  the 
south  branch  of  the  Saskatchawan,  on  the  23d;  then,  passing 
through  a  partially  wooded  country,  which  I  had  surveyed  in 
the  summer,  arrived  at  Fort  Edmonton  on  the  north  branch,  on 
the  29th  of  September. 

In  this  account  of  the  return  passage  of  the  Rocky  Mountain^ 
by  what  I  have  called  the  Boundary  Pass,  I  have  not  entered 
into  such  details  as  in  the  case  of  the  Kootanie  Pass,  because,  as 
will  be  seen  by  the  accompanying  plan  and  sections,  more  than 
one-half  of  it  lies  in  American  ground;  but  I  have  given  the 
same  amount  of  attention  to  the  mapping  of  it,  as  I  considered 
a  knowledge  of  that  portion  of  the  mountains  would  be  of  ser- 
vice to  the  International  Boundary  Commissioners  at  present  en- 
gaged on  the  west  side.  Moreover,  I  do  not  consider  the  Bound- 
ary Pass  so  well  suited  for  the  passage  of  a  railroad  as  the  Kxx)- 
tanie  Pass. 

It  will  be  perhaps  noticed  that  I  have  said  nothing  concerning 
the  fitness  oi  the  Kootanie  Pass  for  a  waggon  road.  My  reason 
is  simply  that  where  a  railroad  can  be  constructed,  a  waggon 
road  can  also  be  made;  without  considerable  expense  a  road 
could  not  be  made  to  pass  over  the  two  high  points,  (through 
which  a  railroad  would  tunnel,)  in  the  line  of  the  pack-horse 
track  followed  by  me;  but  I  have  no  doubt  by  taking  more  cir- 
cuitous routes,  both  of  these  heights  might  be  passed  by  slopes 
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adapted  for  wheel  carriages.  In  other  parts  the  road  would  fol- 
low the  line  proposed  for  the  railroad. 

I  have  not  mentioned  the  existence  of  two  other  passes  across 
this  portion  of  the  mountains,  called  the  "Crow-nest  and  "Flat- 
head Passes,"  the  former  in  the  British,  and  the  latter  in  Ameri- 
can territory. 

The  Crow-nest  Pass,  of  which  I  have  marked  the  general  di- 
rection on  the  plan,  follows  up  Crow-nest  River,  a  tributary  of 
Belly  River,  into  the  mountains,  and  gains  the  west  side  near 
"The  Steeples."  By  report  of  the  natives  it  is  a  very  bad  road, 
and  seldom  used.  I  observed  the  old  trail  coming  in  from  the 
plains  on  the  left  bank  of  Crow-nest  River. 

The  Flathead  Pass  enters  the  mountains  at  the  49th  parallel 
of  latitude,  follows  the  west  shore  of  Lake  Waterton,  and  gains 
Flathead  River,  which  it  follows  to  the  Flathead  Mission  on 
Clark*s  Fork  of  the  Columbia,  about  80  miles  S.  by  E.  of  the 
Kootanie  trading  post.  It  is  used  by  the  Flathead  Indians  when 
crossing  to  the  Saskatchawan  Plains  for  the  purpose  of  obtaining 
buffalo  meat 

Fort  Oarlton,  SaakatchawaD  Riyer,  Deoember  16, 1868. 

APPENDIX. 

[Extract  from  the  address  of  Sir  R.  I.  Murchison  at  the  anni- 
versary meeting  of  the  Royal  Geographical  Society,  May  23, 
1859.    p.  103.] 

PaUiser  EocpedUion. 

British  North  America, — The  important  results  of  the  explor- 
ing expedition  under  Captain  J.  Palliser,  as  communicatea  by 
the  Colonial  Office,  and  as  dwelt  upon  in  awarding  the  Founa- 
cr's  Gold  Medal  to  that  officer,  have  necessarily  given  great 
satisfaction  to  us,  proceeding  as  they  do  from  men  who  were 
especially  recommended  for  this  public  service  to  Her  M^jesty^s 
Government  by  our  Society  as  well  as  by  the  Royal  Society. 

When  Captain  Palliser  first  proposed  to  make  this  explora- 
tion, one  of  the  main  points  of  interest  to  geographers  was  a  sur- 
vey of  that  part  of  the  Rocky  Mountains  to  tne  north  of  the 
United  States  boundary  which  separates  the  great  tracts  now 
named  British  Columbia  from  the  eastern  mass  of  British  North 
America.  Her  Majesty's  Government  deemed  it,  however,  of 
paramount  importance  that,  in  the  first  instance,  the  nature  of 
the  ground  between  Lakes  Superior  and  Winnipeg  should  be 
accurately  surveyed,  in  order  to  set  at  rest  all  Questions  of  col- 
onization as  dependant  on  the  possibility  of  making  practicable 
routes  of  communication.  For  example,  whether  the  Canadas 
might  be  brought  into  profitable  communication  with  the  Red 
River  Settlement  The  remoter  or  more  western  explorations 
were  destined  to  develop  the  true  nature  of  the  great  prairie 
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region,  as  watered  by  the  North  and  South  Saskatchawan  rivers 
and  their  affluents.  Collaterally,  it  was  resolved,  if  possible — and 
mainly  at  the  instance  of  this  Siociety — ^to  determine  the  elevation 
of  the  Bocky  Mountains  in  those  parallels  of  latitude,  and  to 
point  out  the  passes  in  them  by  which  communication  might  be 
opened  out  between  the  vast  country  occupied  by  the  Hudson 
Bay  Company  and  the  great  British  seaboard  on  the  Pacific. 

In  the  awaad  of  the  ratron's  Medal  to  Captain  PaUiser,  allu- 
sions have  been  made  to  some  of  the  principle  results  obtained 
by  the  researches  of  the  expedition  under  his  orders.  But  I 
should  not  do  justice  to  the  leader  and  his  associates,  nor  to  mj 
own  feelings,  were  I  not  to  add  a  few  words  of  explanation  and 
comment  The  first  year's  labors  were  necessarily  of  more  im- 
portance to  the  Government  than  they  could  be  to  geographers 
and  naturalists.  The  great  object  was  to  determine  the  capa- 
bility of  establishingan  intercourse  between  the  rocky  region  of 
Lakes  Superior  and  Winnipeg  on  the  east  and  the  nch  prairie 
countries  on  the  west;  and  though  astronomical,  physical,  and 
magnetical  observations  of  considerable  importance  were  made 
— ^these  countries  being  to  a  great  extent  known  before,  and 
their  outlines  being  monotonous — that  portion  of  the  survey  cre- 
ated but  slight  interest  among  us. 

Not  so  when  the  Eocky  Mountains,  to  which  we  had  specially 
directed  attention,  came  to  be  surveyed.*  On  proceeding  from 
Fort  Carlton^  Palliser  showed  his  cjood  sense  in  approaching 
these  mountains  from  the  rich  BufiSalo  prairies  midway  between 
the  North  and  South  Saskatchawan.  An  experienced  buffido- 
hunter  himself,  he  knew  that  if  his  men  were  not  well  supplied, 
by  no  efforts,  however  well  directed,  could  they  succeed.  Accor- 
dingly, having  established  a  good  base,  and  having  secured 
abundant  provisions  at  Slauter  Creek,  he  divided  his  force  into 
three  parties.  Leading  one  of  these  himself  across  the  Kananaski 
Pass,  and  returning  by  the  Kootanie  Pass  in  north  latitude  49^**, 
and  directing  Captain  Blakiston  to  explore  the  still  more  soudi- 
erly  or  boundwy  Pass,  he  sent  Dr.  Hector  to  traverse  the  diain 
by  the  Yermilion  Pass,  and  to  explore,  as  a  geologist  and  natu- 
ralist, the  much  loftier  mountains  mto  which  tne  chain  rises  in  its 
trend  to  the  N.N.W.  This  division  of  his  forces  well  merited, 
therefore,  the  expressions  used  in  the  award  which  has  be^i 
sanctioned  by  the  Council. 

The  marked  success  of  the  survey  accomplished  by  my  young 
Mend  Dr.  Hector  has  been  peculiarly  gratifying  to  me,  inasmu<£ 
as  I  had  answered  for  the  capadtjr  he  would  exhibit  in  applying 
his  scientific  knowledge.  Thus,  in  addition  to  the  determination 
of  latitude,  longitude,  and  the  altitude  of  the  mountains  and  two 

*  Dr.  Hector  had,  hj  directions  of  his  chief,  made  a  eucocwfal  foray  in  dog-dedgw 
to  the  eastern  edge  of  the  Rocky  Mountains  daring  the  winter,  in  which  be  pro- 
cured men  and  honet. 
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of  their  pas0es,  Dr.  Heotor  presents  us  with  a  sketch  of  the  phy- 
sical ana  geological  structure  of  the  chain,  with  its  axis  of  edaty 
subcrystafline  rocks,  overlaid  by  limestones  of  Devonian  and 
Carboniferous  age,  and  flanked  on  the  eastern  face  by  Carbonifer- 
ous sandstone,  representing,  probably,  our  own  coalfields,  the 
whole  followed  by  those  Cretaceous  and  Tertiary  deposits  which 
constitute  the  suDsoil  of  the  vast  and  rich  prairies  watered  by 
the  North  and  South  Saskatchawan  and  their  affluents.  His 
observations  on  the  erratic  or  drift  phenomena  are  idso  curious 
and  valuable. 

Prevented  by  his  instructions  from  descending  into  the  valleys 
of  Columbia^  and  there  to  ascertsdn  practicable  routes  to  the  mr 
west,  which  he  will  look  out  for  during  the  present  summer, 
Dr.  Hector,  though  so  severely  injured  by  the  kick  of  a  horse  aa 
to  be  incapacitated  from  moving  for  some  days,  contrived  so  to 
travel  noruiwards  as  to  roimd  the  base  of  the  loftiest  mountains 
of  the  chain  before  he  returned  to  his  winter-quarters  in  October, 
after  an  absence  of  eighteen  weeks  fix>m  his  chief)  but  laden  with 
valuable  geographical  and  geological  knowledge. 

In  this  survey  he  had  the  merit  of  showing  that  the  Vermil- 
ion Pass — which  is  less  than  5000  feet  high,  and  therefore  1000 
feet  lowOT  than  any  other  known  pass  of  me  Eocky  Mountains — 
had  another  decided  advantage  over  them,  inasmuch  as  its  west- 
em  slope,  £rom  the  summit  level  of  the  horse-path;  is  so  little 
steep  that  its  explorer  has  no  doubt  that  even  a  road  for  carts  may 
be  tnere  established.  The  descents  westward,  or  into  the  drain- 
age of  the  Columbia,  in  the  other  passes  are  exceedingly  steep ; 
and  according  to  Captain  Blakiston,  the  Kootanie  Pass  can  only 
have  a  railroad  made  alon^  it  by  the  formation  of  tunnels  of  sev- 
eral miles  in  length,  and  oy  encountering  the  difficulty  of  the 
steep  western  gradient  of  194  feet  per  mile. 

Another  singular  natural  feature  of  comparison  is,  that  whilst 
the  Vermilion  rass  is  less  that  5000  feet  above  the  sea,  the  adja- 
cent mountains  on  the  north  rise  to  near  16,000  feet,  showing 
the  great  depth  of  the  goi^e.  On  the  other  hand,  in  the  range 
beyond  the  British  boundary,  to  the  south,  and  where  no  peaJc 
(not  even  that  of  Fremont)  exceeds  13,000  feet,  the  passes  range 
fix)m  6000  to  7000  feet  high.* 

•  In  antidtMttionof  what  bulj  hereafUr  be  pobUilied  in  tiig  'Journal  of  the  Boyml 
Qepffnqihical SodeW  the  reacter  is  rafered  to  thepapen  preaenied  to Parliamtnt in 
Apru,  ralatiyo  to  the  ''Ejof^loration  by  Captain  Paliiaer  of  that  portion  of  BritiBh 
North  America  which  lias  between  the  northern  brandi  of  the  River  Saakatchawan 
and  the  frontier  of  the  United  Statea,  and  between  the  Red  fiiyer  and  Rode/ 
Mountaina."  Theae  printed  documents  are  aocompanied  by  a  map,  executed  bj 
Arrowsmith,  from  the  anryeya  of  the  Palliaer  e]q>eaitioo,  together  with  despatchea 
of  the  leader  and  officers  under  his  command,  and  tables  giving  the  calculations  of 
latitude  and  longitude  bj  which  the  positions  of  places  were  fiirod.  An  additional 
paper  and  map  on  the  southern  part  of  the  Ro<^  Mountains  near  the  A"*friimn 
Doondary,  as  prepared  bj  Oaptain  BlakistoQ,  who  had  quitted  the  eoqpeditioii,  haa 
Tity  recently  been  sent  to  the  Society,  with  the  notice  from  the  Seoetary  of  the 
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Whether  one  of  the  heights  called  Mounts  Brown*  and  Hook- 
er by  Mr.  Douglas,  in  honour  of  our  eminent  botanical  contem- 
poraries, be  still  higher  than  the  Mount  Murchison  of  Palliser 
and  Hector,  it  is  certain  that  the  chain  diminishes  rapidly  in  its 
trend  from  this  lofty  cluster  to  the  north.  We  know,  indeed, 
that  Mackenzie,  the  first  great  explorer  of  those  regions,  passed 
through  the  range  in  north  latitude  66°,  at  a  comparatively  low- 
er level.  Again,  we  further  know  that  in  proceeding  northwards 
these  mountains  dwindle  into  insignificance  before  they  reach  the 
Arctic  Ocean. 

It  will  be  recollected  that  seven  years  ago  Captain  M.  H. 
Synge  of  the  Eoyal  Engineers,  who  had  been  quartered  ip  the 
Canadas  and  had  made  excursions  into  the  adjacent  western 
territories,  being  deeply  imbued  with  the  importance  of  the  orig- 
inal observations  of  Mackenzie,  and  attracted  by  his  glowing 
description,  made  a  warm  appeal  in  favor  of  the  establishment  of  a 
line  of  communication  between  the  Atlantic  and  Pacific,  by  pass- 
ing fi'om  Lake  Athabasca  and  the  Peace  River,  thence  traversing 
the  Eocky  Mountains  on  the  parallel  followed  by  Mackenzie. 
But  that  scheme  must  now,  I  apprehend,  give  way  before  the 


Colonien  that  it  was  not  to  to  be  looked  upon  as  an  official  communication  until  i 
tioned  by  Captain  Palli.^r.f  These  last-mentioned  documents,  which  seem  to  m% 
to  be  also  ably  prepared,  have  not  yet  been  laid  before  the  Society.  The  public  will 
soon  possess  an  excellent  map  by  Arrowsmith,  in  which  all  the  new  discoveries  are 
inserted.  Thif*  map  is  entitled  'Tlie  Provinces  of  Britihb  Columbia,  Vaocourer 
Island,  with  portions  of  the  United  States  and  Hudson  Bay  Territories.* 

I  was  recently  informed  by  my  friend  the  Right  Hon.  Edward  Ellice  that  the  ge^>- 
graphical  position  of  these  passes  was  laid  down  many  years  ago  upon  a  MS.  map, 
at  tne  instance  of  the  Hudson  Bay  Company,  by  Mr.  Dnvid  Thompson.  I  have  further 
learnt  from  Mr.  Arrowsmith,  with  whom  he  corresponded,  that  Mr.  Thompson  ex- 
plored the  vast  regions  of  the  Hudson  Bay  Company  in  all  directions  durioi^  twenty- 
eight  years,  and  projected  the  construction  of  a  general  map  f»f  the  whole  count ry 
between  Hudson  Bay  and  Lake  Suprior  on  Uie  east,  arid  the  Pacific  on  the  we^t ! 
It  appears  that  tlie  last  six  years  of  his  labors  were  spent  on  the  west  aide  of  the 
Rocky  Mountains ;  it  being  important  to  note  that  his  MS.  maps  were  all  made  from 
actual  survey,  corrected  by  numerous  astronomical  observations.  The  largest  afflu- 
ent of  the  Fraser  River  in  British  Columbia,  "the  Thompson.**  justly  bears  the  name 
of  this  great  but  little-known  geographical  explorer;  and  I  therefore  trust  Uiat  there 
is  no  foundation  for  a  report  which  has  been  spread,  that  it  is  proposed  to  substitute 
some  other  appellation  for  the  name  of  this  meritorious  man.  Beginning  his  astrono- 
mical observations  in  1792,  Mr.  David  Thompson  was  in  1817  appointed  tlie  Astro- 
nomer of  the  North  American  Boundary  Commission,  and  was  upwards  of  eighty 
years  of  age  when  he  died  in  Canada.  In  the  words  of  Mr.  Arrowsmith,  **  he  has 
left  no  one  behind  him  who  is  possessed  of  a  tenth  part  of  his  acquaintance  with  tho 
territories  of  the  Hudson  Bay  Company,  whose  directors  were  duly  sensilHe  of  his 
great  merits.**  Whatever  may  be  the  fate  of  that  remarkable  Corporation,  we  most 
all  admit  that  it  has  not  only  maintained  British  rights  over  wide  tracts  of  North 
America,  but  has  also,  in  addition  to  Thompson,  proiluced  some  of  the  best  geo- 

nhical  explorers  of  snow-clad  Arctic  countries,  including  our  medallist  Rae ;  whilst 
ealing  with  the  various  fur-hunting  tribes  of  Indians  have  been  so  equitable  as 
to  have  maintained  the  attachment  of  these  poor  people,  who  under  such  influence 
have  been  preserved,  instead  of  falling  before  the  white  man  as  in  other  parts  of 
America. 
*  Moont  Brown  is  said  to  be  16,000  feet  high. 

t  This  is  the  precedinf  Report 
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shorter  passages  across  the  mountains  in  a  more  southern  paral- 
lel, and  which  will,  it  is  hoped,  bring  a  rich  prairie  country  on 
the  east  into  intercourse  witn  our  newly-discovered  gold  region 
on  the  west,  as  well  as  with  Vancouver  Island,  the  natural 
resources  of  which  were  brought  before  us  bv  Colonel  W.  C. 
Grant  During  the  animated  discussion  which  took  place 
among  us  in  the  year  1851,  Mr.  Asa  Whitney,  of  the  United 
States,  in  proposing  his  gigantic  plan  of  an  inter-oceanic  railway, 
candidly  told  us  that  the  best  line  of  intercourse  between  the  two 
oceans  would  be  found  within  the  British  territories,  and  the  Pal- 
liser  expedition  has  already  gone  far  to  demonstrate  the  truth 
and  va.lue  of  his  suggestion. 

With  a  knowledge  of  the  data  acquired  by  the  Palliser 
expedition,  men  of  ardent  minds  already  contemplate  the  forma- 
tion of  a  railroad,  or,  if  not,  of  a  practicable  route,  which  trav- 
ersinje  British  possessions  only,  shall  connect  the  Atlantic  and 
Pacini  Oceans.  But  when  we  reflect  that  the  length  of  this  line 
is  above  2000  English  miles,  and  that  the  greater  part  of  the  route 
on  the  east  will  have  to  traverse  wild  and  unpeopled  regions, 
we  cannot  rush  to  hasty  conclusions  as  to  the  practicability  of 
such  an  enterprise.  Neither  ought  \*'e  to  deride  a  plan  which 
may  be  ultimately  called  for  when  British  Columbia  and  Van- 
couver Island  shall  have  risen  into  that  importance  which  they 
must  attain  as  British  Colonies.  For,  it  is  now  ascertained,  that 
the  tract  lying  between  the  North  and  South  Saskatchawan  on 
the  east  is  one  of  great  fertility,  where  no  intense  cold  prevails, 
and  that,  once  through  the  Rocky  Mountains,  the  traveller  enters 
a  country  of  cedars  and  rich  vegetation,  in  which  even  wheat 
may  be  grown  at  heights  exceeding  2000  feet  above  the  sea.  In 
the  mean  time  we  need,  at  all  events,  have  no  hesitation  in 
assuming  that  the  electric  telegraph  will,  ere  long,  be  at  work 
across  British  North  America. 

Believing  it  to  be  of  the  deepest  geographical  importance,  that 
men  who  have  distinguished  themselves  as  PaUiser  and  his  asso- 
ciates, should  not,  through  a  misplaced  economy,  be  held  to  their 
original  instructions,  and  be  forced  to  return  homewards  by 
retracing  their  steps  from  Fort  Edmonton,  over  the  previouly 
beaten  tracts  of  North  America  and  the  United  States,  I  have 
bad  great  pleasure  in  suppK>rting  the  request  of  the  gallant  leader 
of  this  expedition  and  of  his  associate  Dr.  Hector,  that  they  might 
be  allowed  to  wend  their  way  home  next  summer  by  again  trav- 
ersing the  passes  in  the  Eocky  Mountains,  and  thence  to  explore 
the  great  intervening  tracts  of  British  Columbia,  including  the 
auriferous  region  of  Frazer  Kiver.  I  am  happy  to  say  that  Sir 
Edward  B.  Lytton  readily  complied  with  thw  request,  and  that 
the  Palliser  expedition  is  thus  about  to  establish  fresh  claims 
upon  our  approbation. 

SECOND  SERIES,  Vol.  XXVm,  Na  81-NOV.,  1869. 

44 


Digitized  by  VjOOQ IC 


346  Prof.  J.  W.  Mallet  on  Nitride  of  Zirconium, 


Art.  XXXVI.— On  Nitride  of  Zirconium;  by  J.  W.  MatJiKT, 
Prof.  Chemistry  in  the  University  of  Alabama. 

(Read  before  the  Amer.  Asboc  for  the  Adr.  of  Science,  August,  1859.) 

Among  the  most  interesting  fiujts  brought  to  light  by  the  re- 
cent researches  of  Wohler  and  Deville  upon  silicon  and  the 
allied  elements  is  that  of  the  strong  affinity  of  these  bodies,  when 
free,  for  nitrogen.  Several  of  the  nitrides  which  result  from  this 
affinity  have  been  described — as  those  of  boron,  silicon,  titani- 
um, and  tantalum.  I  have  now  to  add  to  the  list  nitride  of  zbr- 
conium. 

This  substance  was  obtained  under  the  following  circumstan- 
ces. The  ease  with  which  silicon  and  boron  may  be  crystallized 
by  exposing  the  elements  in  the  amorphous  state  to  a  very  high 
temperature,  in  contact  with  aluminum,  which  when  fused  seems 
to  act  the  part  of  a  solvent,  led  very  obviously  to  the  expecta- 
tion that  other  related  elements  might  also  be  obtained  in  crys- 
tals by  this  process.  Titanium  and  zirconium  suggested  them- 
selves as  specially  worthy  of  experiment  in  this  direction.  With 
the  exception  of  the  bare  notice*  that  Deville,  by  heating  alu- 
minum in  a  porcelain  tube  traversed  by  a  mixed  current  of  hy- 
drogen and  a  vaporized  chlorid,  had  obtained  crystalline  silicon, 
boron,  carbon,  zirconium^  and  titanium^  I  have  seen  no  account 
of  the  preparation  or  properties  of  the  last  two.  Deville  and 
Wohler  have  indeed  stated  at  a  beginning  of  a  paperf  on  nitride 
of  titanium  that^this  substance  was  first  noticed  by  them  in  the 
attempt  to  procure  titanium  itself  in  a  compact  state — ^but  the 
means  proposed  for  the  attainment  of  the  latter  object  are  not 
meQtioned. 

A  quantity  of  amorphous  zirconium  and  titanium  was  pre- 
pared by  heating  the  potassio-fluorids  with  sodium  in  an  atmos- 
phere 01  hydrogen,  and  it  then  remained  to  be  seen  whether  the 
metals  could  be  brought  into  the  crystalline  state  by  exposure 
to  intense  heat  in  contact  with  aluminum.  A  small  piece  of 
aluminum  was  placed  in  the  cavity  of  a  lime  crucible  (of  the 
kinds  proposed  by  Deville),  and  was  then  surrounded  with  black 
pulverulent  zirconium,  which  latter  was  pressed  down  as  closely 
as  possible,  and  covered  by  a  layer  of  quick-lime  in  powder, 
also  strongly  pressed.  A  stopper  of  solid  lime  was  fitted  to  the 
opening,  and  the  whole  was  exposed  for  about  an  hour  to  the 
heat  of  a  small  blast  furnace  capable  of  melting  platinum. 

After  cooling,  the  crucible  was  removed  from  the  furnace, 
and  was  found  to  be  slightly  cracked.  This  no  doubt  occurred 
at  the  beginning  of  the  experiment,  and  was  caused  by  the  too 

*  Paris  correspondeDce  in  Amer.  Jour.  Sci.,  May,  1856,  p.  404. 
\  Ann.  d.  Chem.  u.  Phann.,  August,  1857,  S.  280. 
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rapid  application  of  tte  blast.  On  breaking  the  crucible  across, 
the  interior  presented  the  appearance  of  a  porous  mass  of  dark 
gray  color,  through  which  globules  of  aluminum  were  scattered. 
This  mass  was  placed  in  dilute  muriatic  acid,  and  began  in  part 
to  dissolve  with  eflfervescence. 

A  few  iron-black  shining  scales,  like  those  of  graphitic  silicon, 
separated  out,  and  these  perhaps  constituted  the  original  object 
of  the  experiment — that  is,  were  zirconium  in  the  form  corres- 
ponding to  graphite.  The  color  and  lustre  were  very  like  those 
of  silicon  in  this  form ;  the  scales  appeared  however  to  be  thin 
and  flat  rather  than  needle-like ;  no  definite  angles  or  planea 
could  be  seen  under  a  high  microscopic  power.  In  another  ex- 
periment these  scales  were  obtained  in  larger  proportion,  exclud- 
ing, I  think,  the  likelihood  of  their  being  silicon  itself,  derived 
either  from  the  aluminum  or  the  lime;  the  absolute  amount, 
however,  was  very  small,  and  no  chemical  examination  of  these 
scales  could  be  made. 

As  the  acid  continued  ta  act  upon  the  mass  taken  fsota  the 
crucible,  bright  surfaces  and  little  veins  of  golden  color  and  lus- 
tre made  their  appearance,  and  here  crystalline  structure  be- 
came apparent  imder  a  common  pocket-lens.  It  was  necessary, 
however,  to  use  a  pretty  high  microscopic  power  in  order  to 
bring  out  the  form  of  the  very  minute  specks  which  formed  these 
gold-like  crusts ;  with  a  magnifying  power  of  400-600  they  were 
seen  to  consist  of  distinct  cubes,  the  largest  of  which  were  not 
more  than  the  one-hundredth  of  a  millimetre  on  the  side.  The 
color  and  lustre  were  those  of  gold,  and  the  appearance  of  some 
of  the  microscopic  specimens  was  very  beautiful,  the  little  cubes 
being  imbedded  in  a  colorless  glassy  matrix,  probably  a  com- 
pound of  zirconia  and  lime.  One  was  remindea  by  them  of  the 
titanium  cubes  of  the  iron  smplting  furnaces. 

This  gold-colored  substance  was  but  very  slightly  acted  on  by 
the  common  acids,  even  the  nitro-muriatic,  or  by  the  alkalies  in 
solution;  fused  with  caustic  potash  it  gave  oS  ammonia  in 
abundance,  thus  proving  the  presence  of  nitrogen.  Its  compo- 
sition was  not  determined  quantitatively,  owing  to  want  of  suf- 
ficient material,,  for  much  of  the  zirconium  had  combined  with 
the  oxygen  of  the  air,  but  a  part  uniting  to  the  nitrogen.  The 
nitride  in  contact  with  water  at  common  temperatures,  appeared 
to  undergo  in  some  slight  degree  the  same  decomposition  that 
Deville  and  Wohler*  have  remarked  in  the  case  of  nitride  of 
silicon,  ammonia  being  formed. 

It  having  been  shown  that  zirconium  is  capable  of  uniting  di- 
rectly with  the  free  nitrogen  of  the  air,  one  or  two  experiments 
were  made  with  gaseous  compounds  of  nitrogen. 

*  Ann.  d,  Cheiu.  u.  Pharm.,  Mai,  1859,  S.  249. 
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Amorplious  zirconium  was  heated  in  a  Boliemian  glass  tube 
up  to  ihe  temperature  at  which  the  latter  softened,  a  stream  of 
ammoniacal  gas  being  passed  through  it  At  a  low  red  heat 
tiiere  suddemy  appearea  a  bright  glow,  spreading  rapidly  over 
the  metallic  powder,  and  then  disappearing ;  this  was  probably 
owing  to  the  presence  of  a  little  hy orate  of  zirconia,  tne  water 
of  which,  as  Berzelius  has  shown,  yields  oxygen  to  the  metal 
when  heated.  After  cooling,  the  tube  was  round  to  contain  a 
dark  gray,  perfectly  amorphous  powder.  Under  the  microscope 
it  coiUd  be  seen  mat  the  gray  color  was  due  to  a  mixture  of 
white  and  black  particles;  the  white  being  no  doubt  zirconia, 
produced  partly  by  the  presence  of  hydrate  as  just  noticed,  and 
partly  by  the  fact  mat  the  ammonia  had  not  been  perfectly  dried. 
The  gray  powder  was  gently  heated  in  the  air  to  drive  off  any 
ftee  ammonia,  and  then  fused  with  caustic  potash ;  it  gave  off 
ammonia  in  abundance.  Heated  to  low  redness  in  the  air,  it 
took  fire,  glowed  brightly,  and  even  continued  to  bum  when  re- 
moved from  the  lamp-flame.  It  burned  almost  white,  and  when 
afterwards  fused  with  caustic  potash,  gave  only  traces  of  ammonia. 

A  similar  amorphous  gray  powder  was  obtained  by  heating 
the  anhydrous  chlorid  of  zirconium  in  gaseous  ammonia,  chlorid 
of  ammonium  and  hydrochloric  acid  volatilizing.  Unfortunately 
the  ammonia  was  not  quite  dry,  and  in  consequence  the  color  of 
the  powder  was  light,  showing  the  presence  of  but  little  nitride; 
on  fusion  with  caustic  potash  but  little  ammonia  was  given  off 

Lastly,  pulverulent  zirconium  was  heated  to  a  bright  redness 
in  a  tube  of  Bohemian  glass,  through  which  passed  a  stream  of 
dry  cyanogen.  The  glow  alluded  to  above  appeared  and  spread 
over  the  mass.  .On  cooling,  an  amorphous  powder  was  obtained, 
of  black  color  with  a  shade  of  chocolate-brown ;  this,  after  gen- 
tle heating  in  the  air,  was  fused  with  caustic  potash  and  gave  off 
ammonia  in  large  quantity.  Strongly  heated  in  the  air,  the 
powder  took  fire,  and  burned  nearly  white ;  after  burning,  it 

?ive  with  caustic  potash  slight  but  distinct  traces  of  ammom'a. 
he  black  powder  was  not  oissolved  by  muriatic  acid,  and  ap- 
peared to  be  scarcely  affected  by  the  nitro-muriatic  acid.  Hot  oil 
of  vitriol  seemed  to  act  on  it  but  slightly  and  very  slowly ;  the 
acid  became  brown,  and  a  little  gas,  apparently  sulphurous  acid, 
was  given  off;  hence  it  is  probaole  that  this  powder  contained 
carbon — ^was  perhaps  a  nitro-cyanid. 

These  experiments  would  seem  to  show  that — 
(1.)  Zirconium,  like  titanium,  silicon,  and  boron,  has  a  strong 
affinity  for  nitrogen,  is  capable  of  removing  it  from  some  of  its 
compounds,  and  will  even  unite  directly  with  it  when  fi*ee  and 
inert,  as  in  atmospheric  air. 

(2.)  The  relation,  thus  indicated,  of  zirconium  to  titanium  and 
silicon,  supports  the  evidence  afforded  by  the  late  experiments 
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of  Deville  and  Troost  on  the  vapor-density  of  chlorid  of  zirco- 
nium, which  appears  to  have  the  formula  ZrCL,  analogous  to 
TiCl,  and  SiCl,. 

(8.)  Zirconium  has  probably  not  quite  as  strong  an  affinity  for 
nitrogen  as  some  of  tne  ol^er  elements  named  above.  As  pre- 
parea  from  anmionia  or  cyanogen  at  least,  its  nitride  bums  wnen 
strongly  heated  in  the  air,  like  the  nitride  of  niobium  of  H. 
Eose,*  and  perhaps  the  nitrides  of  tungsten  and  molybdenum  ;t 
in  contact  with  water  nitride  of  zirconium  is  probably  subject 
to  slow  decomposition,  like  nitride  of  silicon4 

(4.)  It  would  be  desirable  to  examine  the  action  of  chlorine 
upon  this  nitride  of  zirconium  at  a  hi^h  temperature,  so  as  to 
ascertain  whether  cyanogen  may  exist  in  any  of  the  specimens 
prepared  by  different  methods ;  also  to  endeavor  to  obtain  the 
compound  in  crystals  of  larger  size,  and  to  get  a  qualitative 
analysis  of  it  in  a  state  of  purity. 


Art.  XXXYIL—On  the  Atomic  Weight  of  Lithium;  by  J.  W. 
Mallet,  Prof  Chemistry  in  the  u  niversity  of  Alabama. 

(Read  before  the  Amer.  Assoa  for  the  Adran.  of  Sdenoe,  Aug.  1869.) 

In  a  paper  read  before  the  American  Association  for  the  Ad- 
vancement of  Science  in  August,  1856,  I  endeavored  to  show 
that  the  equivalent  of  lithium,  which  has  been  usually  taken,  on 
the  authority  of  Berzelius,  as  6-5  (=81*25  on  the  oxygen  scale), 
or  6*6  (=82-50),  is  in  feet  considerably  higher,  and  may  be  as- 
sumed =7-  (or  87-50). 

The  error  involved  in  the  older  determinations  was  noticed  sa 
due  to  the  fact,  observed  by  Marignac  and  others,  that  when  a 
sulphate  (the  salt  analyzed)  is  precipitated  by  an  excess  of 
chlorid  of  barium,  traces  of  the  latter  are  thrown  down  with  the 
precipitate  and  cannot  be  removed  by  washing,  thus  brining 
out  the  quantity  of  sulphuric  acid  greater,  and  the  atomic  weight 
of  the  base  less  than  the  truth. 

My  own  results  were  obtained  by  the  method  used  by  Pelouzer 
in  determining  the  equivalents  of  sodium  and  barium^  namely, 
the  precipitation  of  chlorid  of  lithium  by  a  solution  of  silver  of 
known  strength.  In  this  way  the  equivalent  of  lithium  was 
found  by  three  experiments  =8693,  86*96,  86*45,  or  in  the  mean 
86*78  (or  6*95  as  referred  to  the  hydrogen  unit). 

Since  the  publication  of  the  above  result,  it  has  been  con- 
firmed by  Dumas,  who,  in  one  of  his  recent  papers  on  the  equiv- 
alents of  the  elements,  states  that  he  has  found  that  of  lithium 

*  Ann.  d.  Ohem.  il  Pharm.,  Mai,  1856,  S.  140.  f  Ibid^  Feb.  1858,  S.  259. 

X  Ibid,  Mai,  1859,  S.  249 
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=7-,  without  however  giving  the  details  of  the  expariments  on 
which  this  number  is  based* 

On  the  other  hand,  Troost,  in  a  paper  upon  the  general  history 
of  lithia  and  its  salts,*  has  objected  to  the  method  by  which  my 
determination  of  the  equivalent  was  made,  and  has  returned  to 
a  number  near  that  originally  given  by  Berzelius.  Troost  states 
that  chlorid  of  lithium  on  being  heatc^i  in  the  air  loses  chlorine 
and  takes  up  oxygen,  so  that  it  must  give  by  the  method  of 
Pelouze  an  atomic  weight  for  the  metal  higher  than  the  truth. 
This  fact  was  distinctly  noticed  in  my  former  paper,  and  it  was 
stated  that  the  decomposition  might  tJe  prevented  by  addition  of 
a  little  pure  sal-ammoniac  to  the  chloria  of  lithium  before  heat- 
ing. Troost  objects  to  this,  not  that  he  has  proved  the  metJiod 
of  correction  defective,  but  that  we  cannot  in  the  end  tell 
whether  the  salt  contains  its  full  proportion  of  chlorine  or  not, 
unless  the  true  equivalent  of  lithium — ^the  constant  we  are  in 
search  of— be  known.  But  it  is  to  be  remarked  that  the  pro- 
duct of  the  exchange  of  chlorine  for  03cygen  is  caustic  lithia, 
exhibiting  a  strong  alkaline  reaction.  I  have  twice  or  thrice 
prepared  chlorid  of  lithium,  adding  sal-ammoniac,  and  igniting 
in  a  well  closed  platinum  crucible,  and  have  always  found  that 
several  grams  dissolved  in  a  very  small  quantity  of  water  (the 
salt  is  extremely  soluble)  gave  not  the  sligntest  alkaline  or  acid 
reaction  with  the  most  delicate  vegetable  colors. 

Troost  himself  adopts  crystallized  carbonate  of  lithia  as  the 
salt  to  be  analyzed  in  order  to  determine  the  equivalent  He 
precipitates  the  carbonate,  washes  it  thoroughly,  diflfiises  it  in 
water  through  which  carbonic  acid  gas  is  passed  until  the  salt 
dissolves,  evaporates  the  solution  until  the  carbonate  is  deposited 
as  a  crystalline  powder,  and  dries  this  powder  at  200*^.  He  de- 
termines the  lithia  in  one  portion  of  the  salt  by  evaporation  with 
pure  sulphuric  acid,  and  the  carbonic  acid  in  another  portion  by- 
noting  tne  loss  of  weight  on  fusion  with  silicic  acid.  In  this 
way  he  arrives  at  the  number  66  (=82*5).  No  proof  is  offered 
that  exposure  to  a  temperature  of  200*^  is  capable  of  removing 
every  trace  of  water  and  all  carbonic  acid  over  a  single  equiva- 
lent ;  yet,  unless  this  be  effected,  the  atomic  weight  of  lithium 
will  be  brought  out  less  than  the  truth.  The  same  result  will 
follow  from  the  mechanical  loss  of  the  least  drop  of  fluid  during 
the  effervescence  of  the  carbonate  with  sulphuric  acid  or  the 
subsequent  evaporation  of  the  sulphate  of  lithia;  and,  without 
feeling  the  slightest  doubt  of  the  manipulative  skill  of  the 
French  chemist,  we  must  admit  that,  in  so  delicate  a  process  as 
the  determination  of  an  atomic  weight,  the  solution  of  a  carbon- 
ate and  evaporation  of  the  solution — steps  which  are  generally 

*Ann.  de  Chim.  et  de  Phys^  [8],  t  ti,  p.  108. 
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looked  upon  as  undesirable  in  the  common  course  of  analysis — 
should,  if  possible,  be  avoided. 

I  have  recently  made  a  new  determination  of  the  equivalent, 
deriving  it  now,  from  experiments  upon  the  sulphate  of  lithia ; 
applying,  however,  a  method  avoiding  as  I  hope  the  source  of 
error  to  which  Marignac  has  drawn  attention ;  an  error  which 
threw  much  difficulty  in  the  way  of  his  successful  estimation 
of  the  atomic  weights  of  cerium,  lanthanum,  and  didymium. 
If  we  add  a  salt  of  baryta  in  excess  to  a  solution  of  any  sul- 
phate, the  precipitate  usually  contains  a  small  amount  of  the 
soluble  barytic  salt,  which  cannot  be  washed  out,  and  which 
therefore  increases  the  apparent  amount  of  sulphuric  acid  pres- 
ent, if  the  latter  be  calculated  from  the  weight  of  the  sulphate 
of  baryta,  supposed  pure.  On  the  other  hand,  if  the  soluble 
sulphate  be  in  excess,  it  will  mix  with  the  precipitate  to  some 
extent,  and  thus  the  proportion  of  sulphuric  acid  may  be  brought 
out  higher  or  lower  than  the  truth,  as  the  equivalent  of  the 
base  under  examination  is  lower  or  higher  than  that  of  baryta. 
So  that,  if  we  wish  to  determine  the  atomic  weight  of  lithium, 
as  Berzelius  did,  by  mixing  the  solution  of  a  known  amount 
of  sulphate  of  lithia  with  chlorid  of  barium  and  weighing  the 
sulphate  of  baryta  precipitated,  we  are  not  certain  that  the 
weight  of  the  latter  really  corresponds  to  the  quantity  of  sul- 
phuric acid  in  the  salt  analyzed.  The  same  objection  applies 
to  Marignac's  analysis  of  the  sulphates  of  cerium  and  the  allied 
metals.  He  there  noted  the  volume  of  a  solution  of  chlorid  of 
barium  of  known  strength  required  to  precipitate  a  weighed  por- 
tion of  the  sulphate ;  when  a  precipitate  ceases  to  form,  more  or 
less  chlorid  of  bariiun  may  have  l^n  used  than  is  really  equiv- 
alent to  the  sulphuric  acia  present. 

The  amount  of  the  above  error,  must  however  be  constant  if 
the  sulphate  precipitated,  the  salt  of  baryta  used,  and  the  cir- 
cumstances of  precipitation  be  all  the  same.  If  the  same  salt  of 
baryta  be  used  to  precipitate  different  sulphates,  it  is  probable 
that  the  amount  of  error  will  be  different  for  each.  But,  if  we 
take  the  sulphates  of  two  very  similar  and  closely  related  bases, 
it  is  probable  that  ike  difference  in  the  amount  of  error  will  be 
very  small.  These  considerations  have  led  to  the  following 
method  for  determining  the  equivalent  of  lithium. 

Sulphate  of  lithia  was  prepared,  with  all  possible  care,  from 
the  carbonate,  and  tested  rigidly  as  to  its  punty.  Two  separate 
portions  (A,  1,  and  2,)  of  this  salt  were  rendered  anhydrous  by 
cautious  application  of  a  heat  below  redness,  and  accurately 
weighed.  Two  similar  portions  of  perfectly  pure  sulphate  of 
soda  (B,  1,  and  2,)  were  dried  and  weighed  with  equal  care. 
And,  lastly,  two  portions  of  pure  sulphate  of  maanesia  (C,  1,  and 
2,)  were  in  like  manner  dried  and  weighed.  Sooa  and  magnesia 
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were  chosen  for  comparison  with  lithia  becanse  the  last-named 
base  seems  in  most  of  its  relations  to  hold  an  intermediate  place 
between  the  former  two,  with  which  it  is  doeely  allied.  *  Chlorid 
of  barium  was  also  prepared  with  all  the  precautions  needed  to 
ensure  its  purity,  precipitated  twice  from  its  aqueous  solution  by 
alcohol,  and  recrystallized  three  or  four  times.  It  was  at  last 
obtained  as  a  fine  crystalline  powder  by  stirring  the  hot  satura- 
ted solution  as  it  cooled,  and  this  powder  was  allowed  to  dry 
spontaneously  in  the  air  at  a  temperature  of  about  80°  F.  Thus 
prepared,  the  salt — as  Marignac  has  shown — is  not  altered  in 
weight  by  further  exposure  to  air,  its  theoretical  composition  is 
BaCl+2fiO,  the  precise  amount  of  water  actually  present  was 
probably  a  httle  greater,  owing  to  the  mode  of  drying,  but  was 
unimportant  under  the  conditions  of  experiment  adopted. 

For  each  of  the  six  weighed  portions  of  sulphates  mentioned 
above,  the  quantity  of  chlorid  of  barium  needed  for  exact  pre- 
cipitation was  calculated,  assuming  the  e<juivalent  of  sodium 
=23,  that  of  magnesium  =12,  that  of  lithium  =7,  and  that  of 
barium  =68*6,  and  considering  the  chlorid  of  bariimi  as  con- 
taining strictly  two  atoms  of  water.  Six  portions  of  the  last- 
named  salt  were  weighed  out  (at  the  same  time),  each  less  than 
the  amount  calculated  by  one  or  two  centigrams.  Each  was  dis- 
solved in  200  cubic  centimetres  of  hot  water,  and  added  to  its 
corresponding  portion  of  sulphate,  likewise  di^lved  in  200  cub. 
centim.  of  hot  water.  The  fluid  and  precipitate  in  the  six 
beakers  were  well  stirred,  and  left  to  settle. 

A  solution  was  now  prepared  of  1  gram  of  the  crystallized 
chlorid  of  barium  (weighed  out  at  the  same  time  with  the  larger 
portions)  in  1  litre  of  water,  each  cubic  centimeter  corresponding 
therefore  to  1  miligram  of  BaCl+2H0.  With  this  standard  so- 
lution, dropped  from  a  pipette  whose  degrees  =  jth  of  a  cubic 
centim.,  the  precipitation  of  the  fluid  in  each  of  the  six  beakers 
was  complete — the  amount  of  chlorid  of  barium  thus  employed 
was  noted,  and  added  to  the  weight  of  the  main  portion  origin- 
ally taken.  At  first  it  was  easy  to  observe  the  formation  of  a 
precipitate  on  each  successive  addition  of  the  chlorid  of  barium 
solution,  and  subsidence  took  place  quickly ;  but,  as  the  point  of 
exact  neutralization  was  more  and  more  nearly  approached,  each 
observation  became  more  difficult,  and  hours  and  even  days  were 
required  in  order  to  observe  the  production  of  a  doud  by  each 
drop  added,  or  to  get  the  fluid  clear  again  for  another  triaL 
When  the  last  addition  of  chlorid  of  barium  altogether  fitiled  to 
produce  a  precipitate,  a  single  drop  of  a  solution  of  sulphate  of 
soda  was  added,  and  the  formation  of  a  cloud  noticed. 

In  this  way  the  following  results  were  obtained : — 

A,  1. — 3*8924  grm.  of  LiO,  SO  3  required  for  complete  precipi- 
tation 8*6828  grm.  of  BaCl+2H0  as  used 
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A,  2.— 4-6440  grm.  of  LiO,  SO  3  required  10-2940  grm.  of 
BaCl+2H0. 

B,  1.— 5-0675  gnn,  of  NaO,  SO.  required  8-6920  grm.  of 
BaCl+2H0. 

B,  2.— 5-1107  grm.  of  KaO,  SO,  required  8-7688  grm.  of 
BaCl+2H0. 

C,  1.— 4-3380  grm.  of  MgO,  SO,  required  8-8318  grm.  of 
BaCl+2H0. 

C,  2.-4-6625  grm.  of  MgO,  SO,  required  9-4872  grm.  of 
BaCl+2H0. 

Calculating  now  from  B,  and  C,  the  amount  of  crystalline 
chlorid  of  barium  necessary  to  precipitate  an  equivalent  of  NaO, 
SO  3  or  MgO,  SO  3,  we  get  the  following  numbers,  which  repre- 
sent what  may  be  called  the  practical  equivalent  of  the  chlorid  of 
barium  as  actually  used. 


Meant. 


From  B,  1. 

121-'78 

"      «  2. 

121-82 

"     C,  1. 

12216 

u       u   2, 

12209 

121-80  ) 

V  121-96 

12212  ) 


the  theoretical  equivalent  of  BaCl+2H0  being  122-1 — ^the  pres- 
ence of  any  water  over  the  normal  two  atoms  tends  to  raise  the 
practical  equivalent — the  presence  of  any  BaCl  in  the  precipitated 
jBaO,  SO  3  has  the  same  effect, — the  presence  of  either  of  ftie  solu- 
ble sulphates  in  the  same  precipitate  leads  to  an  opposite  result. 
From  this  practical  equivalent  of  chlorid  of  barium  and  the 
results  given  above  under  A,  1,  and  A,  2,  we  may  calculate  the 
equivalent  of  lithium.  If  we  adopt  for  chlorid  of  barium  the 
number  121-80 — ^that  obtained  by  the  precipitation  of  NaO,  SO  3 
— ^we  have  for  A,  1, 

8-8924+121-8q^5,.g2^j^O,  S0» 


and  for  A,  2, 


8-6323 
54-92-48(S03+0)=6-92=Li 

4.6440+121-80_g^.g5^j.O^  SO. 


10-2940 
54-95-48=6-95=Li. 

The  mean  of  the  two  results  is  6*935. 

If  we  take  for  chlorid  of  barium  the  number  122-12 — derived 
from  the  experiments  with  MgO,  SO. — ^we  get  by  a  similar  cal- 
culation, 

From  A,  1, Li=7-07. 

"     "   2, Li=7-09, 

or,  in  the  mean,  7*08. 
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Lastly,  if  we  take  the  mean  of  the  two  numbers  for  diloiid 
of  barium,  namely,  121*96,  we  get  for 

A,l, Li=6-99 

"2, Li=702 

or,  in  the  mean,  7'005. 

Hence,  we  find,  that  the  equivalent  of  lithium,  as  deduced 
from  the  mean  results  of  the  above  experiments,  comes  out 

6-985  (=86-69  on  the  oxygen  scale) 

7-080  (=88-49   "    "        "  " 

7-005  (=87-56   "    "        '*  " 

or  as  we  take  the  practical  equivalent^  or  actual  precipitating  power, 
of  chlorid  of  barium  from  the  experiments  with  HaO,  SO,,  those 
with  MgO,  SO  3,  or  the  mean  of  the  two,  these  numbers  exhib- 
iting close  agreement,  and  obviously  indicate  7*  as  the  true 
equivalent  of  the  metal.  It  will  be  observed  that  the  above 
method  is  independent  of  a  knowledge  of  the  exact  equivalent 
of  barium,  and  uses  chlorid  of  barium  merely  as  a  means  of 
bringing  sulphate  of  lithia  into  comparison  with  the  sulphates 
of  soda  and  magnesia — ^the  equivalents  of  the  two  last  named 
bases  may  be  considered  as  ranking  among  those  best  established 
— and  the  small  difference  between  the  practical  equivalents  for 
chlorid  of  barium  deduced  firom  these  two  shows  the  probable 
extent  c§  error  involved  in  the  assumption  of  the  same  constant 
in  the  precipitate  of  the  sulphate  of  hthia. 

Whue  these  results  confirm  those  formerly  obtained  by  the 
analysis  of  chlorid  of  lithium,  I  do  not  consider  them  of  superior 
or  perhaps  even  of  equal  value.  The  estimation  ef  chlorine  by 
the  method  of  Pelouze  is  apparently  one  of  the  most  simple  and 
exact  processes  for  the  determination  of  an  atomic  weight  which 
have  ever  been  proposed,  and  it  is,  as  I  believe,  fiilly  applicable 
to  the  case  of  chlond  of  lithium. 

As  the  result  of  both  sets  of  experiments  we  may  fiedrly  take 
the  number  7*  (=8750)  as  representing  the  true  equivalent  of 
the  metal. 


Abt.  XXXVm. — Notes  on  certain  Ancient  and  Present  Changes 
along  the  Coast  of  South  Carolina ;  by  Oscar  M.  Liebeb,  State 
Geologist,  S.  C. 

It  is  very  evident  that  remarkable  changes  have  taken  place 
on  the  coast  of  South  Carolina  during  the  present  geological 
epoch ;  changes,  which  have  effected  or  are  yet,  effecting  very 
conspicuous  alterations  in  the  contour  of  the  coast  as  well  as  in 
the  hydrography  of  the  immediate  interior,  and  the  elevation 
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and  character  of  the  land.    Five  or  six  prominent  eflfects  of 
change  I  think  may  thus  be  distinguished : 

1.  An  ancient  depression  along  our  coast, 

n.  A  total  change  in  the  cours§  of  the  portions  of  the  rivers 
near  the  coast. 
III.  A  more  recent  superficial  elevation  of  the  coast  and — 
rV.  Consequent  gradual  seaward  extension  of  the  coast  ^ 

V.  A  present  depression  of  the  coast  and 

VI.  A  southward  translocation  of  our  littoral  islands. 

Of  the  ancient  depression  of  the  coast  we  find  an  indubitable 
proof  in  the  piles  of  oyster  shells  accompanied  by  charred  wood 
and  Indian  pottery,  found  in  ditching  tne  rice  fields  sometimes 
at  a  depth  of  five  or  six  feet,  and  near  the  level  of  low  tide  at  a 
distance  of  thirty  miles  frequently  firom  the  mouth  of  the  river, 
(as  at  Mr.  Langdon  Cheves'  plantation  opposite  Savannah).  This 
fact  also  seems  to  indicate  tnat  the  coast  must,  at  the  time  that 
these  ovster  piles  were  formed,  have  been  far  nearer,  for  the  dis- 
tance CTom  the  sea  would  be  too  great  to  render  transportation 
likely.  It  also  shows  the  gradual  rise  of  the  land  by  surfiuje  ac- 
cumulation, of  which,  of  course,  there  are  many  other  indica- 
tions Hi  the  fertile  alluvium  of  the  rice-lands. 

The  formation  erf  some  of  these  rioe-laods  is  itself  connected 
with  a  remarkable  change  in  the  general  character  of  the  sea* 
board.  Let  us  take  Cooper  river  for  instance,  as  that  affords  one 
of  the  most  remarkable  cases  in  the  State.  Any  map  of  uKxIer- 
ate  accuracy  will  show  that  the  length  of  this  river  bears  no 
proportion  to  its  width.  At  the  saooe  time  it  is  accompanied  on 
either  side  by  wide  bodies  of  alluvial  accumulations,  which  could 
not  possibly  have  had  their  origin  in  material  derived  from  the 
adjacent  country,  which,  with  the  solitary  exception  of  an  occa- 
sional bluff  of  eocene  marl,  (as  at  Mepkm),  is  a  region  of  pure 
and  coarse  sand,  whose  effects,  wherever  it  iff  washed  into  the 
rice-lands,  is  materially  injurious. 

The  rice-lands  themselves  are  composed  of  a  rich  tough  loamy 
soil  having  at  times  a  thickness  of  sixty  feet  (of  in  Fig.  2,  B  in 
fig.  1),  containing  no  visible  organic  remains — not  even  infuso* 
rise,  as  Dr.  E.  Ravenel  informs  me — ^but  perfectly  homogeneous 
in  its  composition.  Upon  this  substance  rests  a  stratum  com- 
posed either  ci  the  remains  of  marsh  grass  or  of  drifl;-wood 
and  bay-roots,  &c.,  according  as  the  sur&ce  is  more  or  less 
exposea  to  the  tidal  inundations  of  salt  water.  This  stratum  is 
observed  at  C  C  in  fig.  1.  In  those  places  where  it  is  regularly 
covered  by  salt  water,,  the  accumulations  o(  the  whitenea  shelb 
of  dead  moUusca  are  often  visible  even  art  a  distance.  C  C  is 
evidentljr  a  far  newer  formotioD  than  B  and  altogether  distinct 
in  its  ongin.     There  are  cases,  for  instance  close  to  Br.  E.  Rav- 
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enel's  residence,  where  the  stratum,  C  C,  may  be  observed  to 
extend  into  the  adjacent  sand  bank,  while  at  another  point  on 


the  same  plantation  the  drift  wood  contained  in  this  bed,  was 
struck  at  a  considerable  distance  from  the  edge  of  the  bank.  D, 
therefore,  assumes  the  appearance  of  a  drift-sand.  A,  may  either 
represent  earlier  sand  strata  (probably  post-pliocene,  but  contain- 
ing no  fossils),  clearly  marked,  highly  fossiliferous  post-pliocene 
clays  and  marls,  or  tne  more  durable  eocene  marl  beds. 

in  some  places  the  bed,  C  C,  presents  an  extremely  light,  semi- 
peaty  mass  of  greatly  increased  thickness  (as  on  Savannah  river : 
Mr.  Cheve's  plantation,  &c.),  when  dry  it  ignites  with  the  greatest 
ease,  leaving  scarcely  any  ash.  Of  this  feature  advantage  has 
been  taken  to  reduce  it  to  the  level  of  the  rice-fields  now  in  cul- 
tivation, where  its  natural  elevation  and  more  inland  position 
raises  it  above  the  tidal  irrigation,  it  is  then  annually  burnt  off. 
For  one  year  it  will  then  yield  a  good  corn  crop,  by  repeating 
the  operation  its  level  is  gradually  reduced,  and  the  land  which 
it  covers  rendered  available  to  rice-culture.     (L.  C's  plantation.) 

We  have  seen  that  the  stratum,  C  C,  often  underlays  the  ad- 
joining sand  hills,  while  the  far  more  massive  bed,  B,  terminates 
abruptly  on  striking  either  the  marl-bluffe  or  the  solid  sand- 
bankg.  C  C,  is  therefore  not  the  more  recently  accumulated  part 
of  B ;  but  entirely  independent. 

With  rivers  like  the  Savannah,  the  Santee  and  the  Pedee  we 
find  the  source  of  the  mass  B  at  once  explained  by  the  presence 
of  those  water-courses.  But  with  rivers  like  the  C!ombahce, 
Ashepoo,  and  especially  the  Ashley,  Cooper  and  Wandoh,  no 
such  existing  source  is  visible.  The  present  streams  do  not  ex- 
tend sufficiently  far  into  the  interior,  nor  do  they  drain  suffi- 
ciently fertile  regions  to  have  been  able  to  accumulate  so  very 
rich  a  deposit ;  yet  they  are  the  very  ones,  where  this  stratum  is 
observable  in  its  greatest  development  K  we  notice  the  great 
ramifications  of  the  swamps  of  this  region,  the  solution,  now- 
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ever,  becomes  apparent,  and  we  are  then  taught  that  these  rivers 
did  at  one  time  drain  large  portions  of  the  back  country,  the 
Santee  having  probably  at  one  time  debouched  into  the  Atlantic 
near  Charleston.  Subsequent  driftings  of  the  sands  of  the  region 
have  in  part  obliterated  the  boundaries  of  the  connecting 
swamps,  but  over  the  greater  distance  we  may  yet  trace  them 
with  considerable  fiacility.  The  homogeneous  unstratified  char- 
acter of  the  deposit,  B,  and  the  marked  absence  of  drift-wood, 
appears  to  me  to  render  it  likely  that  it  was  the  result  of  a 
gradual  but  constant  sub-aqueous  deposition  of  sand,  and  that 
such  freshets  did  not  occur  m  those  days,  which  now  transj)ort 
trees  and  logs  from  the  interior.  We  have  ample  and  historical 
proof  indeed  that  these  fluvial  inundations  have  greatly  increased 
since  the  clearing  and  cultivation  of  the  "  Up-Countrv." 

Where  the  bodies  of  land,  to  which  we  have  just  devoted  our 
attention,  are  situated  near  the  sea-coast,  the  horizontalitv  of 
their  surfece  affords  us  an  exceedingly  reliable  guage,  by  wnich 
to  determine  the  changes  in  elevation  which  take  place  on  our 
sea-board. 

In  fig.  2  I  have  given  an  ideal  section,  which  might  represent 
a  section  across  Cooper  river.    In  this  figure,  ab,  represents  the 


.  Manh  growth. 


iivfroak  stumpi.       Dead  trees.  Live  vefetatioo. 


medium  level  of  the  water,  the  level  at  half  tide,  c  and  g,  are- 
beds  of  sand  (the  sand  hills  at  g,)  which  have  in  part  drifted 
over  the  alluvial  deposits  represented  by  d.  It  is  probable  that 
on  both  sides  of  the  river/,  I  have  extended  the  sand  c^,  too  far 
over  the  mass  d,  or  rather  have  extended  the  latter  too  far 
beneath  the  former,  for  I  have  enjoyed  no  opportunities  of  study- 
ing the  extreme  lateral  extent  of  d,  beneath  tne  sand,  or  the  joint 
boundary  of  the  older  sand  bed  A,  and  of  the  marl  beds  c,  be- 
neath d.  Undoubtedly  the  case  presented  in  fig.  1  is  the  most 
common,  and  the  eocene  beds  which  appear  in  high  bluflfe  on  the 
east  and  show  themselves  in  the  bed  of  Cooper  Kiver,  may 
therefore  lie  much  nearer  the  surface  on  the  west  side,  than  1 
have  here  represented.  This  has  however  little  to  do  with  the 
question  which  we  now  approach. 

It  has  been  said  that  a  gradual  depression  and  submersion  is 
manifest  on  our  coast.    This  I  have  endeavored  to  exhibit  in 
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fig.  2.  Passing  along  from  the  river,  we  first  observe  a-strip  of 
marsh,  containing  no  remains  of  a  forest  growth,  next  we  come 
to  a  portion  already  entirely  covered  by  the  high  tide,  where 
the  stumps  of  the  most  enduring  trees — the  live  oak — may  yet 
be  seen.  After  this  we  enter  another  portion  where  the  marsh 
growth  is  not  universal,  and  in  which  pine  and  other  trees,  dead 
in  part,  though  still  standing,  may  be  found.  The  soil  is  sandy. 
Leaving  this  we  pass  through  a  stnp  of  dying  forest  into  that  whidi 
is  still  living,  out  upon  which  tne  salt  water  is  gradually  but 
surefy  encroaching,  in  all  its  varied  stages  we  thus  perceive  the 
effects  of  this  depression.  The  salt  water  gradually  moistening 
the  soil  around  tne  roots  of  the  trees,  they  speedily  sicken  ana 
die,  and  before  the  depression  has  sufficiently  advanced  to  alloy 
the  tides  to  cover  the  surface  and  develop  a  complete  saline  veg- 
etation, most  of  the  trees  have  fallen  and!^  decayed,  a  few  isolat^ 
stumps  of  live  oaks  alone  remaining  to  mark  the  presence  of  the 
ancient  forest  Dr.  Eavenel  had  the  kindness  to  show  me  some 
points  on  his  plantation  where  this  fi^^t  is  e:diibited  in  the  high- 
est degree  of  perfection. 

To  what  then  can  this  submersion  be  due?  Mr.  Tuomey  in 
his  " Geological  Eeport  on  South  Carolina"  explains  it  as  re- 
sulting from  land-slidea  He  regarded  it  as  produced  by  the 
washing  awav  of  underlying  quick-sands,  numerous  local  instan- 
ces of  which  are  indeed  presented.  Thus  at  Cainhoy,  the 
famous  post-pliocene  locality  on  Wandoh  river,  we  observe  such 
slides,  where  the  water  has  gradually  undermined  the  sand 
banks.  The  trees  in  consequence,  assume  vertical  or  slanting 
positions,  in  accordance  with  the  circumstance  of  the  action  of 
the  water  and  the  extent  to  which  their  roots  aflFord  them  sup- 
port But  I  am  induced  to  believe  that  such  action  must  be 
purely  local.  The  far  more  conspicuous  phenomenon  to  which 
'  I  refer,  can  scarcely  be  satisfactorily  explamed  in  a  like  manner. 
The  single  slides  rarely  extend  inland  beyond  twenty-five  feet, 
while  the  submersion  referred  to,  is  oflen  clearly  observable  for 
a  distance  of  at  least  a  mUe.  Moreover  the  slides  or  land-slips 
are  sudden  and  accompanied  by  true  faults,  which  are  in  no 
instance  observable  in  the  other  case,  nor  could  the  washing 
away  take  place  except  with  abrupt  banks. 

A  better  explanation,  it  seems  to  me,  might  be  sought  in  a 
gradual  compression  (a  settling)  of  the  deposit  d,  though  even 
that, appears  to  me  too  local,  apart  from  the  fact,  that  such 
settling  is  not  likely  to  exist  with  a  bed,  which  is  constantly  ex- 
posed to  the  same,  or  even  to  an  increased  quantity  of  moisture, 
and  which  has  already  for  such  an  unknown  time  enjoyed  all 
the  facilities  for  compression,  without  any  present  increase  of 
weight  above  it,  from  which  we  might  deduce  an  accelerated 
action  of  the  kind.     To  me  a  positive  submersion  of  the  coast^ 
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dependent  upon  fer  more  vital  changes  of  the  crust  of  our  globe, 
— such  as  have  already  been  observed  in  other  regions  of  the 
world — appears  to  oflFer  a  much  more  satisfactory  explanation. 
No  other  suggestion  it  seems  to  me  can  explain  the  growing 
inroads  of  salt  water ;  where  neither  steep  bluff-banks,  underly- 
ing sand  beds  or  alluvial  deposits  exist.  In  addition  to  this 
we  have  already  in  an  earlier  part  of  this  communication  be- 
lieved ourselves  enabled  to  detect  ancient  effects  of  a  similar 
kind  and  in  so  far,  at  all  events,  we  are  supported  by  analogy 
when  we  assert,  that  a  sure  and  positive  though  very  gradual 
submersion  of  our  coast  is  now  in  progress,  at  a  future  (my  per- 
haps to  be  replaced  by  a  gradual  elevation. 

Another  cnange  in  the  contour  of  our  coast  is  observable, 
though  confined  in  its  effects.  I  allude  to  the  gradual  southward 
translocation  of  our  sea-board  islands.  The  northern  extremi- 
ties are  constantly  washing  away  and  the  southern  beach  ex- 
tending with  equal  regularity.  This  is  very  beautifully  marked 
with  some  of  the  Hunting  Inlands  near  Beaufort.  Thus  Col.  B. 
J.  Johnson  pointed  out  to  me  the  spot  where  he  had  shot  his 
first  buck,  which  is  now  a  hundred  yards  or  more  out  in  the 
Atlantic.  This  change  is  no  doubt  due  to  littoral  counter-cur- 
rents in  the  Gulf  Stream. 

Gunp  Geol.  Survey,  S.  0.,  August  7, 1859. 


Art.  XXXIX. — On  the  Sudden  Disappearance  of  the  Ice  of  our 
Northern  Lakes  in  the  Spring;  by  Gen.  J.  G.  ToTTEN,  Chief 
Engineer,  U.  S. 

(Read  before  the  American  Association  for  the  Advancement  of  Science,  held  at 
Springfield,  August,  1859.) 

SoMB  forty  years  ago,  being  at  Plattsburgh,  N.  Y.,  on  the 
margin  of  Lake  Champlain,  and  not  far  from  the  widest  part  of 
the  lake,  I  had  a  favorable  opportunity  for  studying  the  phe- 
nomenon of  the  sudden  disappearance  of  the  great  }x>dy  of  the 
ice  covering  that  lake,  a  body  of  very  many  square  miles  in  ex- 
tent, and  not  less  than  one  foot  in  thickness. 

This  striking  phenomenon  has  often  given  rise  to  wild  specu- 
lation and  conjecture  in  the  unscientific  world.  It  was  the  sub- 
ject of  discussion  some  years  ago  in  this  Association,  and  it  is 
under  the  impression,  perhaps  erroneous,  that  full  information 
was  not  then  and  has  not  been  since  presented,  that  I  now  ven- 
ture to  produce  the  following  substance  of  my  observations, 
though  made  chiefly  at  that  distant  day. 

At  the  close  of  a  day  in  April,  I  think,  the  whole  surface  of 
Lake  Champlain,  with  the  exception  of  a  very  few  "air  holes" 
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or  unfrozen  portions  of  at  most  a  few  acres  each,  and  a  strip  of 
water  next  tne  shores,  was  one  great  expanse  of  ice,  of  a  thick- 
ness not  less  than  twelve  inches,  and  apparently,  looking  merelj 
at  the  surfskce,  as  solid  as  ey^. 

During  the  following  night  there  arose  a  strong  wind  from  the 
southward,  blowing,  tnerefore,  nearly  lengthwise  of  the  lake; 
and  when  I  looked  out  the  foUowing  morning  not  a  particle  of 
ice  was  to  be  seen,  but  instead  thereof,  a  lively  play  of  water 
sparkling  with  "white  caps."  There  was,  as  determined  by 
immediate  and  close  exammation,  absolutely  no  ice  upon  the 
water  nor  in  the  water ;  not  a  fragment,  large  or  small.  Upon 
the  lee  shore  of  a  bay  close  at  hand,  there  was  however,  a  fringe 
of  broken  ice  that  had  been  washed  up  by  the  waves ;  and  m 
the  condition  of  these  few  remains  of  the  night's  work  was  to 
be  found,  it  seemed  to  me,  a  satisfactory  explanation  of  a  change 
certainly  very  surprising  from  its  sudaenness  and  completeness, 
and  deemed  indeed,  even  by  high  authority  in  philosophy,  so 
much  to  partake  of  the  marvellous  as  to  require  a  higher  solu- 
tion than  philosophy  was  able,  consistently  to  supply. 

I  venture,  in  offering  this  mite  to  the  collections  of  the  Asso- 
ciation, to  give  the  explanation  then  suggested  by  my  examina- 
tions ;  because,  as  intimated  before,  I  am  not  aware  that  such 
particulars  as  I  have  to  describe,  have  been  connectedly  given, 
although  they  must  have  been  often  exhibited  to  individual  ob- 
servation, and  as  often,  one  would  think,  have  led  to  a  explana- 
tion simple,  satis&ctory  and  clear  within  the  domain  of  the  con- 
sistent pnilosophy  that  nature  loves. 

The  mnge  of  broken  ice  was  found  to  consist  wholly  of  pris- 
matic fragments,  all  of  which,  excepting  a  few  broken  trans- 
yersely,*were  of  uniform  length,  namely  a  length  exactly  equal 
to  the  thickness  of  the  mass  of  ice  of  which  tney  had  been  por- 
tions.* 

The  sides  of  these  fragjments  were  irregular  as  to  number  and 
form ;  the  breadth  or  thickness  varying  sometimes  in  the  same 

Erism  from  three-quarters  of  an  inch  to  an  inch  and  a  half— per- 
aps  a  little  more  or  less ;  but  notwithstanding  such  variations, 
there  was  a  general  agreement  as  to  shape  and  size,  and  the  gen- 
eral result  in  all  was  a  decidedly  prismatic  form.    There  were, 

*  The  following  description  and  remarks,  as  fiEur  as  relates  to  details,  belongs  to 
the  particular  case  then — so  much  to  my  astonishment  and  surprise,  preseDteid  to 
notice.  I  have  observed  since,  that  the  circumstances  under  whidi  bcxues  of  fredi- 
water  ice  are  formed,  are  not  always  favorable  to  so  dear  an  exhibition  of  the  law 
of  structure.  The  vertical  arrangement  of  elongated  solid  pieces,  although  some- 
times quite  irregular  as  to  shape  and  dimensions,  and  interrupted,  limiHng  in  their 
length,  is  however,  I  believe,  always  to  be  seen  in  Uocks  of  ice  in  wfaidi  sdutioo  m 
somewhat  advanced,  and  to  be  detected  bj  cleavage,  unless  indeed,  the  process  of 
congeahition  has  been  disturbed  bv  forces  too  great  for  an  observance  of  the  law  of 
crystallization.  Such  deviations  do  not  however,  it  is  thou^t,  touch  the  geo^al 
conclusions  to  which  our  case  seems  to  lead  us. 
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moreover,  sometimes  to  be  seen  upon  their  irregular  sides,  por- 
tions of  some  length  that  were  probably  true  crystalline  faces. 
Excepting  a  small  portion  at  one  end  of  each  that  was  evidently 
made  up  of  half-melted  and  refirozen  snow,  they  were  very  trans- 
parent, with  few  air  bubbles,  and  as  sonorous,  nearly,  as  similar 
prisms  of  glass. 

Examinations  then  and  afterwards  of  floating  fresh-water  ice, 
(which  alone  I  have  observed,)  have  shown  that  the  natural 
effect  of  the  advancing  year  is  gradually  to  transform  ice,  solid 
and  apparently  homogeneous,  into  an  aggregation  of  these  irreg- 
ular prismatic  crystals,  standing  in  vertical  juxtaposition,  having 
few  surfaces  of  contact,  but  touching  rather  at  points  and  on 
edges,  and  kept  in  place  at  last,  merely  by  want  of  room  to  fall 
asunder.  Until  this  change  has  somewhat  advanced,  the  cohe- 
sive strength  of  ice  of  considerable  thickness  is  still  adequate  to 
sustain  the  weight  and  shock  of  the  travel  it  had  borne  during 
the  winter,  but  becoming  less  and  less  coherent,  by  the  growing 
isolation  of  the  prisms,  or  more  and  more  "  rotten,"  as  the  phrase 
is,  though  retaining  nearly  all  its  thickness,  the  ice  will  at  last 
scarcely  support  a  small  weight,  though  bearing  upon  a  large 
surface — the  foot  of  man  easily  breaking  through,  ana  very  slight 
resistance  being  made  to  the  point  of  a  cane. 

Before  describing  the  peculiar  preliminary  process  by  which 
ice  is  brought  to  this  condition,  it  may  be  well  to  follow  out  the 
steps  by  wnich  the  striking  phenomenon  of  the  sudden  disap- 
pearance, by  melting,  of  vast  fields  of  thick  ice  is  accomplished. 
The  final  forces  of  aissolution  will  vary  somewhat  with  circum- 
stances, but  in  all  cases  where  the  ice  has  been,  so  to  speak,  duly 
prepared,  nothing  is  wanting  to  a  quick  disappearance,  but  a  dis- 
ruption of  the  few  remaining  surfaces  of  contact  in  the  prismatic 
assemblage.  If  this  be  not  abruptly  effected  by  undulations  in  the 
field  of  ice,  solution  will  continue  to  erode  the  sides  of  the  con- 
stituent prisms,  until,  being  no  longer  in  contact,  or  adequately 
sustained  laterally,  each  will  drop  into  the  position  in  the  water 
below,  required  by  the  place  of  its  own  centre  of  gravity — that 
is  to  say,  it  will  lie  upon  its  side,  exposing  large  surfaces  to  the 
action  of  the  warm  water.  It  is  easy  to  see  that  this  will  occur, 
if  not  simultaneously,  with  all  the  prisms^  in  rapid  succession. 

But  the  effects,  in  the  instance  that  first  drew  my  attention, 
were  the  results  of  violence,  causing  the  greater  suiprise  by  sud- 
denly bringing  about  what,  according  to  the  calm  process  above 
indicated,  wouJd  have  been  postponed  for  many  days. 

The  condition  of  the  ice  on  Lake  Champlam  on  the  day  in 
April  before  mentioned,  being  a  mere  aggregation  of  vertical 
pnsmatic  crystals,  cohering  only  at  points  and  along  edges  and 
narrow  sumces,  as  shown  next  morning  by  fragments  on  the 
shore,  it  could  oppose  little  resistance  to  waves  raiaed  by  the  wiiid 
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of  the  following  night.  These  acting  first  upon  the  edges  of  the 
air-holes  and  open  spaces  between  the  ice  and  the  shore,  caused 
slight  undulations  then  in  the  ice  itself,  and  the  consequent  pul- 
ling apart  of  the  feebly  cohering  prisms,  so  that,  the  water  sur- 
iaces  oeing  thereby  enlarged,  a  short  time  only  was  necessary 
for  the  waves,  increasing  in  altitude  and  force  with  the  enlarging 
water  surfaces,  to  send  their  undulations  far  before  them  under 
the  yielding  ice.  The  prisms  falling  upon  their  sides,  all  more 
or  less  immersed,  aflfording  now  large  surfaces  to  the  solvent  ac- 
tion of  water  above^  the  melting  temperature,  and  stirred  about 
by  the  waves,  were  quickly  dissolved.  It  is  not  easy  to  say 
in  how  short  a  time,  under  such  circumstances,  the  great  trans- 
formation would  be  wrought,  but  there  ought  to  be  no  surprise 
that  all  was  accomplished  in  the  eight  or  ten  hours  of  a  spring 
night. 

The  preliminarv  process,  before  alluded  to,  of  the  conversion 
of  masses  of  solid  ice  into  an  aggregation  of  vertical  prisms  by 
partial  solution  must  be  dependent  on  the  &ct  that  tne  law  of 
crvstallization  in  that  substance  yields  prisms  with  vertical  axes. 
That  this  is  the  law  is  indicated  by  cleavage  as  well  as  by  solu- 
tion ;  for  whUe  this  is  easj  and  free  in  planes  perpendicular  to 
the  upper  surface,  it  is  said,  trulv  I  believe,  not  to  be  attaina- 
ble in  directions  oblique  or  parallel  thereto.  Beyond  this  gen- 
eral fact  of  a  vertical  arrangement  of  prisms  it  is  not  neces- 
sary to  go  for  elucidation  of  our  subject,  even  if  I  could  give 
minute  specifications  as  to  the  cr;^stailization  of  ice.  I  am  not 
aware,  indeed,  that  this  question  in  crystallography,  interesting 
as  it  might  prove,  has  been  very  thoroughly  investigated;  but 
however  that  may  be,  we  have  demonstrated  to  us  by  the  nat- 
ural process  of  solution,  that  ice  formed  as  in  the  case  before 
us,  however  solid  and  homogeneous  in  appearance,  contains  a 
hidden  array  of  crystalline  prisms.  So  much  is  certain ;  and 
this,  for  the  present,  is  enough  on  that  point.  May  we  not 
farther  assume,  that  in  the  process  of  arrangement  about  the 
axes  of  these  prisms,  as  they  are  projected  downwards  into  the 
freezing  water,  the  particles  of  water,  in  obeying  the  law  of 
crystallization,  crowd  out,  radially,  the  portions  of  air  that  would 
otherwise  interfere  with  their  just  disposition  as  ice ;  and  that^ 
at  last,  this  air,  by  accumulation  in  spaces  between  the  prisms, 
sufiBces  to  prevent  further  obedience  to  the  symmetrical  pnnciple, 
causing  in  these  spaces,  a  confused  and  porous  crystallization 
peculiarly  favorable  to  the  action  of  a  solvent?  Whether  this 
DC  the  precise  cause  or  not,  a  condition  favorable  to  dissolution 
certainly  exists  in  the  irregular  spaces  between  the  prisms,  as  we 
see  by  the  particulars  before  given. 

The  process  of  Daniel  for  bringing  to  view  the  innate  crystal- 
lization of  apparently  amorphous  masses — namely,  submitting 
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them  to  the  action  of  a  solution  of  the  same  substance,  so  nearly 
saturated  as  to  exercise  solvent  power  only  when  the  solidifica- 
tion is  imperfect — seems  to  afiford  a  close  analogy  to  that  fol- 
lowed by  nature,  in  preparing  ice  for  quick  dissolution. 

The  natural  action  seems  to  be  this.  The  early  rains  of  spring 
throw  upon  the  surface,  and  by  the  tributaries,  pour  under  the 
fields  of  ice  firequent  supplies  of  water,  at  a  temperature  melting 
even  at  first,  and  rising  with  the  progress  of  the  year.  This 
warm  underlying  water,  acting  chiefly  on  the  porous  spaces  be- 
tween the  pnsms,  dissolves  them  out  to  the  full  depth  to  which 
the  ice  is  immersed,  and  perhaps  still  farther,  by  capillary  action. 
At  the  same  time,  the  spongy  ice,  formed  upon  the  upper  surface 
by  melted  and  refix)zen  snow,  affords  warm  water,  oy  melting 
and  percolation,  to  aflTect  similarly  the  porous  spaces  between  the 
tops  of  the  prisms. 

In  this  way,  during  the  considerable  period  interveninff  be- 
tween the  first  spring  rains  and  the  final  breaking  up  of  the  Take, 
the  solid  ice  is  transformed  into  the  condition  necessary  to  a  sud- 
den dissolution. 

We  may  assume,  indeed,  that  the  solvent  action  begins  on  the 
lower  sur&ce,  about  the  time  the  accretion,  by  farther  freezing, 
ceases;  that  it  proceeds  very  slowly,  so  long  as  the  temperature 
of  the  water  remains  below  that  of  the  greatest  density,  and  of 
course  that  it  goes  on  more  rapidly  as  the  water  is  lifted  above 
that  temperature  by  the  growing  warmth  of  spring. 

I  regret  that  I  did  not  take  the  temperature  of  the  water  in 
the  morning  after  the  disappearance  of  the  ice ;  but  on  this  point 
I  may  add  to  what  is  saia  above,  that  the  spring  was  then  well 
forward,  all,  or  nearly  all,  the  snow  had  melted  from  the  fields ; 
the  early  rains  and  melted  snows  had  for  some  time  been  raising 
the  lake,  which  was  then  nearly  at  its  greatest  height.  It  was 
this  rise  in  the  lake  t);iat  had  spread  a  margin  of  water  that  did 
not  freeze  between  the  great  field  of  ice  and  the  shore.  The  in- 
ference from  all  the  circumstances,  that  the  temperature  of  the 
water  at  the  time  of  disruption,  and  for  some  time  previous,  was 
not  only  above  the  melting  point,  but  also  above  that  of  maxi- 
rnxmi  density,  seems  to  me  unavoidable. 

I  may  here  be  permitted  to  mention  another  matter  connected 
with  fields  of  lake-ice  that  has  excited  some  wonder,  namely,  the 
movement  towards  the  shore  of  boulders,  sometimes  quite  large. 
The  process  which  must  have  occurred  to  intelligent  observers, 
and  has  probably  been  heretofore  explained,  seems  to  be  this: 
after  the  rising  of  the  water  has  supplied  an  unfrozen  margin, 
a  strong  wind  will  sometimes  cause  the  whole  field  to  move 
until  its  edge  meets  adequate  resistance  upon  the  shore,  all 
boulders  encountered  in  tne  way,  being  pushed  before  it,  into 
an  array  upon  the  shore  that  accurately  marks  the  extent  of  the 
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inyaaion.  These  lines  of  boulders  are  to  be  seen  in  many  places, 
registering  accurately,  not  the  work  of  the  preceding  year,  but 
the  greatest  effort  of  any  previous  year. 

The  circumstances  of  some  deep-lying  boulders  may  be  such 
that  they  are  rarely  embraced,  acted  on,  or  moved,  and  such 
may  long,  by  fits,  continue  to  be  erratic,  though  finally  to  join 
the  general  shore  parade. 

The  force  of  these  moving  fields  is  very  great,  even  when  the 
decomposing  process  is  mudi  advanced.  I  have  seen  a  timber 
wharf,  which  was  about  thirty  feet  square,  ten  or  fourteen  feet 
high,  and  filled  solidly  with  earth  and  stones,  shoved  along  the 
bottom  about  thirty  feet,  by  a  single  continuous  push  of  a  great 
field  of  ice  just  ready  to  be  resolved  into  its  prismatic  elements. 
The  motion  was  ver^  slow,  only  to  be  seen,  indeed,  by  close  ob- 
servation, while  the  ice  was  broken  at  the  edge  of  contact  into 
innumerable  fi*agments,  piling  themselves,  with  a  tinkling  sound, 
high  upon  the  wharf  and  following  ice. 

A  simple  and  effectual  guard  a^inst  this  danger  to  wharf  or 
pier  has  been  found  to  be,  the  givmg  to  the  exposed  fstce  a  cer- 
tain talus  (about  one  of  base  to  two  of  height,  I  think),  which 
turns  the  ice  upwards  to  the  top  of  the  structure,  where  its  frag- 
ments accumulate,  sometimes  to  a  considerable  height.  This 
easy  diversion  of  so  great  a  force  is  due,  of  course,  to  the  pe- 
culiar crystalline  structure  of  the  ice,  the  degree  to  which  it  has 
been  decomposed,  and  the  consequent  brittleness  against  a  trans- 
verse strain.  Should  there  be  an  unfrozen  margin  to  permit 
this  motion  of  large  fields  of  ice,  before  the  solution  of  contin- 
uity in  the  crystaUine  arrangement,  nothing  but  the  solid  earth 
could  stand  before  it. 

These  remarks  have  extended  further  than  I  intended,  and  I 
fear  much  beyond  what  was  required  by  the  state  of  knowledge 
on  the  subject  But  I  venture,  nevertheless,  in  reference  to  the 
first  portion  of  these  remarks,  one  further  observation — ^namely, 
that  nature  seems  to  have  especially  provided,  in  the  structure 
of  these  wintry  coverings  of  water  surfaces,  for  their  prompt  re- 
moval, when  tneir  existence  would  retard  the  advancing  year. 
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Abt.  XL. — On  some  Beactions  of  the  Salts  of  Lime  and  Magne- 
sia^ ami  on  the  Formation  of  Gh/psums  and  Magnesian  Bocks; 
by  T.  Sterry  Hunt,  F.E.S.,  of  the  Geol.  Survey  of  Canada. 
(Continued  from  this  vol.,  p.  187.) 

IV. 

Facts  in  the  history  of  Chfpsums,  Dolomites^  Magnesites  and  Lime- 

stones. 

43.  The  gypsums  found  in  nature  may  be  divided  into  two 
classes,  those  directly  deposited  from  water,  and  those  produced 
by  the  alteration  of  beds  of  limestone.  To  the  latter  division 
belong  the  gypsums  found  in  the  vicinity  of  solfataras,  where, 
as  Dumas  has  shown,  the  slow  oxydation  of  moist  sulphuretted 
hydrogen  gives  rise  to  sulphuric  acid,  which  transforms  beds  of 
carbonate  into  hydrated  siuphate  of  lime.  We  must  equally  re- 
fer to  the  same  class  those  gypsums  which  are  formed  among 
calcareous  rocks  by  the  action  of  waters  containing  free  sulphu- 
ric acid.  Such  a  process  I  have  long  since  described  in  Western 
Canada,  where  numerous  springs  containing  besides  sulphates  of 
lime,  magnesia,  oxvd  of  iron,  alumina,  and  sulphuretted  hydro- 
gen, three  or  four  thousandths  of  free  sulphuric  acid,  rise  through 
Upper  Silurian  strata,  in  the  calcareous  portions  of  which  they 
sometimes  give  rise  to  masses  of  gypsum. 

Bischof  {Chem.  Geology,  i,  418),  who  does  not  appear  to  have 
seen  my  analyses  of  these  acid  waters,  rejects  my  view  of  the 
epigenic  origm  of  these  masses  of  gypsum,  although  it  will  be 
apparent  to  every  one  who  examines  the  facts,  that  the  action  of 
such  waters  upon  calcareous  strata  must  give  rise  to  sulphate  of 
lime.  I  d<j  not  however  confound  these  recently  formed  masses 
of  sulphate  of  lime  with  the  older  gypsums,  which  associated 
with  aolomites,  sea-salt  and  sulphur,  are  abundant  in  the  Salifer- 
ous  or  Onondaga  salt  group  of  the  same  region. — {Am.  Jour. 
Sci,  [2],  vii,  175;  Rejx^t  Geol  Survey,  1848,  150;  Oomptes  Ben- 
dus  de  FAcad.,  1855,  xl,  1348.) 

These  acid  waters  which  make  their  appearance  in  an  almost 
undisturbed  region,  I  conceive  to  have  tneir  origin  in  deeply 
buried  strata,  where  gypsum  or  other  sulphates  may  be  under- 
going decomposition  by  the  action  of  water  and  silica  at  an  ele- 
vated temperature,  a  process  analogous  to  that  which  gives  rise 
to  exhalations  of  carbonic  acid  gas. 

44.  Waters  containing  free  sulphuric  acid  or  ferric  or  alumin- 
ous sulphate,  may  by  flowing  into  basins  where  carbonate  of 
lime  is  present,  give  rise  to  solutions  of  sulphate  of  lime,  and 
the  evaporation  of  these,  of  sea-water  or  other  gypseous  solu- 
tions must  give  rise  to  deposits  of  sulphate  of  lime,  which  will 
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belong  to  the  first  division  mentioned  above.    These  modes  of 
formation  however  do  not  account  for  an  important  feet  in  the 
history  of  most  stratified  gypsimis,  which  is  tnat  of  their  almost 
constant  association  with  caroonate  of  magnesia  generally  in  the 
form  of  magnesian  limestone.    Beds  of  dolomite  are  often  inter- 
stratified  with  or  include  beds  or  masses  of  gypsum,  while  dolo- 
mite and  carbonate  of  magnesia  are  sometimes  foimd  imbedded 
in  gypsum  or  anhydrite.     For  a  description  of  the  magnesite 
which  is  disseminated  in  the  gypsum  of  Salzburg,  see  Dufr6- 
noy,   Miniralogiej   2d  ed.,  ii,  424.    Small  masses  of  compact 
and  crystalline  gypsum,  occasionally  associated  with  cryBtals  of 
calcite  and  quartz,  abound  in  some  of  the  dolomite  beds  of  the 
so-called  Oalciferous  sandrock  in  Canada,  and  crystallized  gyp- 
sum and  anhydrite,  together  with  sulphates  of  baryta  and  stron- 
tia,  and  fluor  spar,  occur  in  geodes  in  the  magnesian  limestone 
of  Niagara.    The  anhydrous  sulphate  of  lime-  not  only  forms 
beds  by  itself  but  is  often  met  with  disseminated  in  masses, 
grains  or  crystals  through  beds  of  gypsum,  and  even  interstrati- 
fied  with  it,  as  in  the  south  of  France,  in  the  Hartz,  Switzerland, 
and  in  Nova  Scotia,  as  described  by  Mr.  Dawson.    (Acadian  Ge- 
ology,  225.)    The  conversion  of  beds  of  anhydrite  into  gypsum 
by  the  absorption  of  water,  and  the  attendant  phenomena,  nave 
been  described  by  Charpentier. 

45.  Both  the  hydrous  and  anhydrous  sulphate  sometimes  form 
the  cement  of  conglomerates  or  breccias,  which  enclose  flints, 
fragments  of  shale  and  of  limestone,  as  at  Pomarance  in  Tuscan v, 
(Scarabelli,  BuU.  Soc.  Oeol  de  France,  [2],  xi,  846,)  and  also  at 
Bex,  where  the  cement  of  the  conglomerate  is  a  granular  anhy- 
dnXe  (Charpentier,  7Mc?.,  [2],  xii,  546). 

Gypsunis  moreover  often  include  clay  and  sand,  and  sometime 
contain  a  considerable  admixture  of  carbonate  of  Mme,  whidi 
in  those  of  Aix,  according  to  Coquand,  amounts  to  eight  per 
cent.  The  gvpsums  of  Montmartre  also  contain,  according  to 
Delesse,  besides  some  clay  and  sand,  and  several  hundredths  of 
carbonate  of  lime,  not  less  than  three  per  cent  of  soluble  silica 
intermixed.  Silica  in  the  form  of  flint  or  chert  is  sometimes 
found  in  concretions  with  gypsum ;  thus  in  the  miocene  clays 
near  Bologna  in  Italy,  flints  are  met  with  associated  with  sul- 
phates of  lime,  of  baryta  and  strontia,  together  with  pyrites  and 
sulphur.  Masses  of  sulphate  of  strontia  are  likewise  found  in 
clays  with  the  gypsums  of  Montmartre,  and  the  association  of 
sulphate  of  strontia  with  the  sulphur,  gypum  and  rock  salt  of 
Sicily  is  well  known.  The  gypsums  of  Madrid,  which  occur  in 
tertiary  clays,  are  according  to  Casiano  de  Prado,  accompanied 
by  beds  of  chert  and  of  magnesite  {BuH  Soc  OSol  de  France^  [2], 
xi,  334). 
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Besides  the  rock  salt  which  so  often  occurs  with  gypsum,  we 
may  here  recall  its  frequent  association  with  the  sulphates  of 
soda  and  magnesia,  both  of  which  are  found  in  very  many  places 
imbedded  in  gypsum,  or  intermingled  with  rock-salt  or  with  the 
associated  clays.  (Bischof,  Chem.  Geology,  ii,  421-431.)  Larffe 
deposits  of  both  of  these  sulphates  occur  with  gypsum  and  rock- 
salt  in  Spain ;  in  Nova  Scotia  also  sulphate  of  soda  is  found  in 
gypsum  with  boro-calcite,  an  association  worthy  of  notice  from 
the  occurrence  of  boracite,  both  crystallized  and  massive  (stass- 
furthite)  with  gypsums  in  Germany. — (How,  Am,  Jour,  of  Science, 
[2],  XXIV,  230.) 

46.  The  gypsums  of  the  class  which  we  are  now  describing 
appear  in  every  geological  period.  To  these  apparently  belong 
the  masses  of  gypsum  and  anhydrite,  which  at  Fahlun  are  asso- 
ciated with  dolomite  and  serpentine  in  the  chloritic  bands  of  the 
oldest  crystalline  rocks  of  Scandinavia,  the  probable  equivalents 
of  the  Laurentian  system  of  North  America.  On  this  continent 
the  oldest  known  gypsums  are  those  already  mentioned  as  occur- 
ring near  the  base  of  the  palaeozoic  series,  and  in  what  is  called 
by  the  geologists  of  New  York  the  Calciferous  sandrock.  As  we 
ascend  the  series  gypsum  is  occasionally  met  with  in  the  Clinton 
and  Niagara  groups,  until  we  reach  the  Onondaga  salt-group  in 
the  Upper  Silurian  rocks  of  Canada  and  New  York,  which  con- 
tains great  deposits  of  dolomite  and  gypsum,  occasionally  accom- 
panied by  sulphur.  The  gvpsums,  anhydrites,  and  brine  springs 
of  Nova  Scotia  belong  to  the  Carboniferous  series,  while  the  fre- 
quent recurrence  of  gypsum  in  Europe  through  all  the  higher 
rocks  up  to  the  Miocene  inclusive,  is  too  well  known  to  require 
notice. 

47.  The  so-called  primitive  gypsums  and  anhydrites,  which 
in  the  Alps  and  Pyrennees  occur  interstratified  with  crystalline 
schists,  are  now  known  to  belong  to  altered  secondary  strata. 
These  gypsums  enclose  many  crystalline  minerals,  such  as  talq, 
mica,  epidote,  hornblende,  dipyre,  beryl,  quartz,  hematite,  blende 
and  pyrites.  At  Saurat  in  tne  Pyrennees  many  of  these  mine- 
rals appear  in  the  vicinity  of  a  mass  of  granite  which  penetrates 
and  alters  both  fossiliferous  limestone  and  gypsum.  The  latter 
becomes  mingled  with  and  finally  passes  into  limestone.  (Co- 
quand,  BuU.  Soc,  Oeol  de  France,  [1],  xii,  345.)  In  Algiers, 
where  gypsum  is  associated  with  crystalline  limestone,  gneiss, 
amphibolite  and  serpentine,  small  crystals  of  beryl  are  found 
disseminated  alike  through  the  limestone  and  the  gypsum. 
Some  of  the  gypsums  of  the  Haxtz,  according  to  FrapoUi,  con- 
tain nodules  of  a  silicate  of  magnesia  colored  by  carbonaceous 
matter,  and  having  the  softness  and  the  chemical  composition  of 
steatite.— (/Jzd,  [2],  iv,  832.) 
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48.  The  marine  origin  of  the  greater  number  of  gypeiferoiia 
formations  is  evident  both  firom  the  accompanying  rcwk  salt  and 
the  associated  fossils,  but  certain  gypsums  (aa  well  as  certain 
dolomites,)  have  evidently  been  deposited  in  fresh-water  basins. 
A  gypsum  from  Asia  Minor  examined  by  Ehrenberg  contains  a 
great  number  of  fresh-water  poly^tric  infusoria,  and  beds  of 
gypsum  occur  in  the  lacustrine  basins  of  Aix  and  of  Auvergne ; 
the  gypsiferous  strata  of  the  Paris  basin  are  also  regM*ded  as  of 
fresh- water  origin. 

49.  Besides  the  magnesian  limestones  of  gypsiferous  strata 
great  deposits  of  dolomite  occur  in  the  rocks  of  every  geolodcal 
period.  I  have  long  since  described  the  dolomites  which  form 
extensive  beds,  often  associated  with  ophiolites  and  with  crys- 
talline limestones,  in  the  Laurentian  system  in  Canada.  Great 
portions  of  the  palaeozoic  limestones  of  North  America  are  mag- 
nesian, especially  in  the  valley  of  the  Mississippi,*  while  deposits 
of  dolomites  arefound  in  Europe  alike  in  the  Permian,  Triassic, 
Jurassic,  and  Tertiary  strata.  Mr.  Dana  has  even  described  as 
of  recent  formation  a  dolomite  from  the  coral  island  of  Mates, 
examined  by  Silliman  and  myself. — {Am,  Journal  of  Science^  [2], 
xix,  429.) 

50.  The  mechanical  conditions  of  these  magnesian  limestones 
vary  greatly ;  thev  are  sometimes  made  up  of  crystalline  grains 
of  dolomite,  which  are  strongly  coherent,  or  more  rarely  form  a 
loose  sand.  Not  unfrequently  the  magnesian  limestones  are  con- 
cretionary in  their  structure,  and  may  be  oolitic  or  botryoidal. 
The  action  of  the  concreting  force  has  sometimes  obliterated  the 
marks  of  stratification.  The  porous  or  cavernous  structure  of 
many  dolomites  is  also  to  be  remarked. 

*  For  the  following  facts  with  regard  to  the  (k^omites  of  the  paleozoic  rocks  of 
the  Mississippi  valley,  I  am  indebted  to  Profl  James  Hall  of  Albany.  We  have 
there  in  ascending  order : 

Ist  The  so-called  Lovoer  Magnman  limeH&ne,  which  is  regarded  aa  the  equir*- 
lent  of  the  Caldferous  Saodrock,  and  is  from  200  to  250  feet  in  thidmeaa.  It  ia 
the  lead-bearing  rock  of  Missouri,  and  probably  contains  the  cobalt  ores  of  that  region. 

2d.  The  03ena  limestone^  consisting  of  about  250  feet  of  dolomite  interposed 
between  the  Trenton  and  the  Hudson  Itiyer  groups.  It  is  the  lead'bearing  rock  of 
Iowa,  Wisconsin  and  niinois. 

8d.  The  Niagara  limestone,  also  dobmitic,  about  250  feet  in  thicknen,  aod  tome- 
times  holding  galena  and  blende. 

4th.  The  Leclaire  or  Oalt  limettofUy  a  dolomitic  formation  interposed  between 
the  last  and  the  Onondaga  Salt  Qroup.  It  attains  upon  the  Mississippi  a  Uuckness 
of  500  feet,  but  thins  out  to  the  eastward. 

5th.  The  magnesian  limestones  of  the  Ofumdaga  tali  groups  100  feet  thick. 

6th.  A  dolomitic  deposit  in  the  upper  part  of  the  Cantoniferous  series. 

The  formation  No.  1 ,  although  generally  regarded  as  the  equivalent  of  Uie  Calcif- 
erous  sandrock,  is  perhaps  the  representative  of  the  ChaKv  limestone,  which  on  Lake 
Huron  is  sometimes  a  pure  dolomite,  and  on  the  island  of  Montreal  includes  thin 
magnesian  beds.  The  Oaldferous  sandrock  itself^  throughout  Lower  Canada,  includes 
eztenstve  beds  of  dolomite,  and  the  Hudson  River  group  ia  characterized  by  beds 
of  dolomite  and  of  magneeite. 
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Magnesian  limestones  often  contain  large  admixtures  of  clay 
and  sand ;  dolomite  is  not  imfrequentlj  tne  cement  of  breccias 
or  conglomerates,  as  in  the  well-known  conglomerate  of  the  Per- 
mian system  in  England.  Concretionary  masses  of  dolomite 
sometimes  occur  in  these  aggregates,  and  in  the  Permian  rocks 
of  the  Vosges  are  found  in  beds  of  a  sandy  day,  itself  occasion- 
ally cemented  by  dolomite. 

I  have  elsewhere  described  two  remarkable  dolomitic  con- 
glomerates from  the  palaeozoic  rocks  of  Canada.  The  first  of 
these  belongs  to  the  upper  portion  of  the  Hudson  River  group, 
and  is  conspicuously  seen  at  Pointe  Levis  and  on  the  island  of 
Orleans.  The  associated  rocks  are  there  graptolitic  shales,  sand- 
stones and  fossiliferous  limestones,  together  with  great  masses  of 
a  greenish  or  grayish- white  subtransTucent  compact  concretion- 
ary limestone.  This  is  without  distinct  marks  of  stratification, 
exhibits  no  trace  of  organic  remains  under  the  microscope,  and 
has  all  the  characters  of  a  travertine  or  calcareous  sinter.  Inter- 
stratified  with  this  last  are  beds  of  bituminous  yellow-weather- 
ing dolomite,  containing  carbonate  of  iron,  and  always  intermixed 
with  more  or  less  sand  or  clay  or  both ;  the  clay  in  one  speci- 
men amounted  to  fifty  per  cent,  while  another  quartzose  variety 
gave  carbonate  of  lime  58*04,  carbonate  of  magnesia  81"96,  car- 
bonate of  iron  5*80,  silicious  sand  8-80=99-60.  The  latter  is  a 
friable  crystalline  rock,  showing  in  its  fracture  broad  suifeces  of 
cleavage,  like  the  crystals  of  Fontainebleau  sandstone.  These 
dolomites,  which  contain  no  fossils,  are  occasionally  traversed  by 
veins  of  quartz  and  calcareous  spar,  or  contain  small  masses  of 
the  latter  mineral,  apparently  filling  cavities.  They  are  inter- 
stratified  alike  with  the  travertines  and  with  the  fossiliferous 
limestones,  sometimes  in  large  beds,  and  at  other  times  in  lentic- 
ular masses  or  in  layers  of  a  few  lines  in  thickness  separating 
masses  of  the  travertine. 

The  conglomerates  of  this  series  inclose  in  a  paste  of  ferrifer- 
ous dolomite,  grains  and  rounded  fragments  of  limestone,  often 
having  the  characters  of  the  associated  travertine,  together  with 
fragments  of  quartz  and  argiUite,  and  small  masses.of  a  nearly 
j)ure  yellowish  crystalline  dolomite ;  these  are  perhaps  concre- 
tionary in  their  origin  and  not  imbedded  fragments.  Other  beds 
of  a  similar  conglomerate  occur  in  the  same  series  having  a  ce- 
ment of  pure  carbonate  of  lime,  and  the  travertine  itself  ofl»n 
incloses  grains  of  sand. — {Geol  Surv.  Canada,;  Beport,  1858--56, 
p.  465.) 

The  other  conglomerate  to  be  noticed  occurs  on  the  islands  of 
Montreal,  St.  Hdens,  and  several  other  localities  in  the  neigh- 
borhood, and  belongs  to  small  detached  patches  of  the  Lower 
Helderberg  series,  left  after  denudation,  which  repose  uncon- 
formably  alike  on  Lower  Silurian  and  Laurentian  rocks.    In 
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some  localities  they  enclose  the  peculiar  feldspars  of  the  I&tter,  in 
others  the  fossiliferous  limestones,  shales,  sandstones  and  cherts 
of  the  former  series,  while  in  others  still  the  principal  ele- 
ments are  black  angite,  mica  and  olivine,  derived  mm  the  igne- 
ous rocks  which  in  this  vicinity  have  broken  Uirough  the  Lower 
Silurian  series.  These  conglcxnerates,  which  are  remarkable  fixr 
their  great  coherence,  have  a  greenish,  bluish  or  grayishyellow- 
weathering  base,  and  contain  much  carbonate  of  iron.  The  solu- 
ble portion  of  a  specimen  from  St  Helens  was  equal  to  46*0  per 
e^nt,  and  consisted  of  carbonate  of  lime  67*8,  canx>nate  of  mag- 
nesia 16*4,  carbonate  of  iron  36'8=100'0.  In  cme  instance  these 
yellow-weatherinff  beds  of  conglomerate  are  associated  with 
others  of  which  the  cement  remains  white  on  the  exposed  sur- 
faces, effervesces  freely  with  acids,  and  is  pure  carbonate  of  lime. 
—{Ibid.,  1857,  201.) 

51.  Dolomite  also  occurs  filling  up  fissures  and  cavities  in 
other  rocks,  as  in  the  case  of  pearl-spar  in  geodes  and  veins. 
The  black  and  yellow  marble  firom  northern  Italy,  known  und» 
the  name  of  Portor,  and  belonging  according  to  Savi,  to  the 
Neocomian  formation,  is  compo(^  by  my  aiuJysis.  of  a  black, 
nearly  pure  limestone  containing  only  one-hundredtn  of  carbon- 
ate of  magnesia,  penetrated  by  veins  of  ferriferous  dolomite, 
which  gave  me  86*6  p.  c.  of  carbonate  of  magnesia,  and  4*6  ci 
insoluble  silicious  matter,  the  residue  beinff  carbonate  of  lime 
and  a  little  carbonate  of  iron.  The  veins  of  magnesian  carbon- 
ate sometimes  give  to  the  Portor  the  aspect  of  a  breccia. 

52.  Examples  of  the  apparent  infiltration  of  dolomite  occur 
in  black  bituminous  limestones  at  Montreal  and  Ottawa  belong- 
ing both  to  the  Trenton  and  Chazy  divisions.  These  linoestones^ 
which  contain  only  traces  of  magnesia,  enclose  casts  of  the  in- 
terior of  Orthoceras,  ifurchisonia  and  PUurotomaria^  consisting  of 
a  gray  crystalline  dolomite,  weathering  reddish,  and  appearing 
in  nigh  relief  upon  exposed  surfiu^es  of  the  limestone.  In  bow 
localities  the  limestones  are  traversed  by  thin  irregular  veins  of 
a  similar  dolomite,  which  comnaunicate  with  the  cast&  By  the 
action  of  dilute  hydrochloric  acid  the  limestone  matrix  is  dis- 
solved, and'  it  is  seen  that  the  cavity  of  the  fossil  is  in  man^ 
cases  only  partially  occupied  by  dolomite ;  that  portion  which  is 
uppermost  in  the  stratum  being  often  filled  with  carbonate  of 
lime  to  the  extent  of  one-third  or  one-fourth,  but  in  other  speci- 
mens the  whole  cast  is  of  dolomite.  In  some  of  the  larger  casts 
there  are  drusy  cavities  lined  with  crystallized  dolomite  and  oc- 
casionally containing  prisms  of  quartz.  The  analysis  of  a  frag- 
ment of  the  cast  of  an  Orthoceras  from  the  Trenton  limestone  at 
Ottawa,  gave  me  carbonate  of  lime  56*00,  carbonate  of  magnesia 
8780,  carbonate  of  iron  5*95 =99*75.  The  surrounding  lime- 
stone^  which  was  compact^  bluish-gray,  and  bituminous,  o(H1- 
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tained  S'9  p.  c.  of  clay  and  sand;  its  solution  ^ye  0*6  p.  c.  of 
ox  yd  of  iron  with  alumina,  but  no  magnesia.  Smiilar  examples 
of  fossils  replaced  by  dolomite  occur  in  eray  limestones  associa- 
ted with  the  trayertmes  and  dolomites  of  Pointe  Levis  (§  50). 

58.  Magnesian  limestones  are  very  firequently  destitute  of  or- 
ganic remains ;  in  some  cases  however  they  may  contain  calca- 
reous fossils,  as  in  the  Niagara  limestone  at  Dudswell,  where 
corals  of  the  genera  OycUhophyUum,  Pontes  and  Favosites,  com- 
posed of  pure  carbonate  of  lime,  and  generaDy  bluish-blaek  in 
color,  are  mibedded  in  a  yellow  ferriferous  magnesian  limestone 
which  coQtains  an  exoess  of  carbonate  of  lime.  This  limestone 
^ve  by  analysis  carbonate  of  lime  56*60,  carbonate  of  magne- 
sia 11*76,  carbonate  of  iron  8*28,  insoluble  quartz  sand  26*72= 
98*81.  The  portion  soluble  in  cold  dilute  acetic  acid  was  car- 
bonate of  lime  with  four  per  cent  of  carbonate  of  magnesia  and 
a  trace  of  iron,  and  the  residue  when  digested  with  dilute  hydh)- 
chlorio  acid  left  52*0  p,  c.  of  sand  and  pyrites;  the  dissolved 
part  consisting  of  carbonate  of  lime  61*75,  carbonate  of  magne- 
Bia  85-78,  carbonate  of  iron  12*52=100*00. 

In  the  magnesian  limestone  of  GtJt  in  western  Canada,  whieh 
is  a  pure  crystalline  dolomite,  there  am  numerous  casts  of  bi- 
valve molluscs,  the  shells  of  which  were  evidently  removed  by 
solution  after  they  had  been  filled  and  envelopea  by  the  dolo- 
initio  matrix,  since  the  walls  of  the  cavities  once  occupied  by 
the  shells  of  a  large  bivalve,  Megdlomus  Canadensis^  retain  the 
markings  of  the  inuer  and  outer  surfaces  of  the  shell.  Similar 
moulds  of  Ophileta  compacta  are  abundant  in  the  blue  dolomite 
ci  Beauhamois,  which  belongs  to  the  Calciferous  sandroek ;  in 
a  dolomite  of  the  same  geological  formation  from  the  Mingan 
islands,  the  sheUs  of  Ophikia,  Maclurea  and  SoapkUes  are  re- 
placed by  silica. 

In  some  portions  of  the  Oalt  formation  fragments  of  encrinal 
eolumns  are  found  replaced  by  dolomite,  wmch  is  only  distin- 
guished by  a  little  diflFerence  of  color  from  the  matrix.  It  would 
appear  in  this  case  as  if  the  calcareous  fossil  having  been  first 
removed  by  solution  (§80)  the  cavity  had  been  subsequently 
filled  with  dolomite  as  in  the  casts  found  in  the  Ottawa  and 
Montreal  limestones  (§  52). 

54.  Although  dolomites  not  infrequently  form  by  themselves 
masses  of  great  thickness,  as  ifn  the  Jurassic  formation  of  the 
Tyrol  and  the  palaeozoic  rocks  of  the  west,  tbey  are  often  inter- 
stratified  in  an  intimate  manner  with  pure  limestones.  Such  is 
the  case  with  the  ferriferous  dolomites  already  noticed  in  describ- 
ing the  dolomitic  conglomerates  and  travertines  of  Pointe  Levis 
(§  50).  In  the  Chazy limestone  of  Montreal,  thin  irregular  layers 
of  reddish  ferriferous  dolomite,  themselves  filled  with  encrinal 
columns,  are  interposed  between  beds  of  fossiliferous  limestone. 
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The  magnesian  lajrers  being  pulyertQent,  the  encrinal  colxunnfl, 
which  are  pure  carbonate  of  hme,  are  easily  separated  from  their 
matrix,  which  gave  me.  carbonate  of  lime  40"96,  carbonate  of 
magnesia  2419,  carbonate  of  iron  27*08,  silicions  sand  without 
alumina  9*01=101'18;  the  iron  was  in  part  as  peroxyd.  The 
bluish  crystalline  limestone  distant  an  inch  from  the  magnesian 
layer  gave  18*4  p.  c.  of  white  insoluble  residue  and  1*09  p.  c  of 
carbonate  of  magnesia. 

In  these  strata  we  sometimes  meet  with  similar  reddish  pul- 
verulent layers  which  contain  no  carbonate  of  magnesia,  but  are 
composed  of  carbonate  of  lime  with  a  large  amount  of  peroxrd 
of  iron ;  such  a  mixture  in  one  instance  forms  the  cement  of  a 
breccia  of  fragments  of  the  blue  limestone ;  it  was  perhaps  at 
one  time  a  double  carbonate  of  lime  and  iron. 

The  thin  beds  of  dolomite  above  described  are  closely  asso- 
ciated with  those  holding  the  dolomitic  casts  of  orthoceratites 
already  noticed ;  these  were  enclosed  in  a  nearly  black  compact 
limestone,  which  during  its  solution  in  hydrochloric  acid  evolved 
traces  of  sulphuretted  hydrogen.  The  residue  contained  a  littie 
iron  pyrites  which  was  removed  by  nitric  acid ;  it  was  black 
from  carbonaceous  matter,  but  became  white  by  ignition  in  the 
air,  and  was  an  impalpable  powder,  equal  to  12*8  p.  c  of  the 
rock.  Dilute  soda  ley  removed  from  it  9*5  p.  c.  of  its  weight  of 
soluble  silica,  and  the  residue  had  nearly  tne  composition  of  a 
feldspar.  It  gave  me,  silica  73*02,  alumina  18*81,  lime  0*98, 
magnesia  0*87,  potash  5*65,  soda  0*89=99*57. 

The  fossiliferous  yellow  magnesian  limestones  of  Dadswell 
(§  53)  are  in  like  manner  interstratified  with  beds  of  gray  ciys- 
talline  limestone  containing  6*3  p.  c.  of  sand  and  only  1-3  p.  a 
of  carbonate  of  magnesia.  These  beds  having  been  much  dis- 
turbed and  broken,  the  interstices  appear  to  have  been  filled 
up  with  portions  of  the  yellow  magnesian  paste  giving  rise  to  a 
marble  which  in  some  portions  resembles  the  so-called  Portor, 
(§51). 

55.  We  see  from  the  above  examples  that  dolomites  may  oc- 
cur interstratified  both  with  limestones  of  organic  origin  and 
with  others  which  are  evidently  chemical  deposits.  Allied  to 
these  latter  are  certain  porous  tufaceous  beds  of  carbonate  of 
lime  which  sometimes  accompany  dolomite.  Such  tu&s  occur 
alternating  with  the  dolomites  and  gypsiferous  marls  of  the 
Onondaga  salt  group.  A  similar  layer  of  cellular  calcareous 
tufa,  free  from  magnesia^  I  have  observed  immediately  covering 
a  deposit  of  crystsoline  incoherent  dolomite  in  the  Eocene  series 
at  Pont  St.  Maxence  in  France. — (See  also  Damour,  BtUL  Soc, 
Oiol  de  France,  [2],  xiii,  67.) 

56.  The  chemical  constitution  of  the  rocks  containing  carbon- 
ate of  magnesia  now  demands  our  consideration.    Pure  dolomite 
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is  well  known  to  consist  of  equivalents  of  carbonate  of  lime  and 
magnesia  corresponding  to  46*65  parts  of  the  one  to  64*35  of  the 
other,  and  many  magnesian  limestones  have  this  composition,  or 
contain  beside  only  mechanical  impurities,  such  as  sand  and 
clay.  Others  with  an  excess  of  carbonate  of  Ume  are  shown  by 
the  method  of  Karsten  to  be  mixtures  of  dolomite  with  carbon* 
ate  of  lime,  which  is  readily  separated  by  the  solvent  action  of 
cold  dilute  acetic  acid  (§  28,  §  63).  The  same  chemist  however 
found  in  clefts  and  fissures  of  the  gypsiferous  rocks^f  Lunebeix 
and  elsewhere,  carbonates  of  lime  and  ma^gnesia  mingled  wit£ 
clay,  from  which  dilute  acetic  or  muriatic  acid  removed  the 
whole  of  the  lime,  leaving  a  residue  of  from  4*0  to  68*0  p.  c.  of 
magnesian  carbonate  which  had  evidently  been  mechanically  in- 
termingled with  the  carbonate  of  lime.  (Bischo^  Lehrbuchj  ii, 
1161.)  Since  the  presence  of  sulphate  of  lime  appears  to  pre- 
vent m  a  great  measure  the  union  of  the  two  carbonates  (§  31), 
we  mi^ht  suppose  that  the  association  of  gypsum  with  these 

3esian  days  had  in  some  way  hindered  the  formation  of  the 
ie  carbonate.  The  free  carbonate  of  lime  which  thev  con* 
tain  is  however  probably  epigenic  and  produced  by  the  aeoom- 
position  of  a  portion  of  the  magnesite  by  the  infiltration  of  dis- 
solved gypsum. 

Carbonate  of  iron  often  replaces  a  part  of  the  niagnesian  car- 
bonate in  dolomites,  which  also  sometimes  contain  carbonate  of 
manganese,  and  even  carbonates  of  zinc,  cobalt  and  lead.  It 
not  unfrequently  happens  that  the  sum  of  the  other  carbonates 
in  these  ferru^nous  dolomites  is  more  than  equivalent  to  the 
carbonate  of  hme.  Such  is  the  case  with  the  dolomitic  conglom- 
erate of  St  Helens  (§  50). 

The  dolomites  of  the  Hudson  Eiver  group  in  eastern  Canada 
are  very  often  associated  with  copper,  nickel,  titanium,  chrome 
and  manganese.  A  grayish  granular  dolomite  from  Sutton, 
which  contains  disseminated  chlorite  and  crystals  of  magnetite, 
weathers  blackish-brown  frx>m  the  presence  of  manganese.  The 
foreign  minerals  are  arrangjed  in  bjEtnds,  and  layers  of  the  dolo- 
mite an  inch  or  two  in  tmckness  are  apparently  free  from  ad- 
mixture. The  analysis  of  such  a  portion  gave  me,  carbonate  of 
lime  40*10,  carbonate  of  magnesia  20*20,  carbonate  of  iron  10*65, 
carbonate  of  manganese  7*65,  insoluble,  chiefly  quartz,  21*46= 
100*00.  The  associated  crystals  of  magnetite  contained  no  trace 
of  manganese.^ 

*  Carbonate  of  manganese  if  frequently  met  with  in  the  rocks  of  this  geological 
series,  causing  them  to  weather  brownieh-bladc  I  have  described  an  impure  chlo- 
ritic  limestone  of  this  kmd  from  Granbj  (Canada  East),  which  contains  besides^  prot- 
ozyds  of  manganese  and  iron,  portions  of  chrome,  nidcel  and  titanium.  (Report, 
1868-56, 4*74,  and  this  Journal,  [2],  jom,  288.)  Rogeis  has  m  like  manner  noticed 
the  occurrence  of  a  larse  proportioB.of  wotoijd  of  manganese  in  the  olive  colored 
slates  of  the  Lower  Suunan  series  in  PennsylTaoiay  and  t»  the  decomposition  of 
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67.  Magnesian  limestoneB  containing  an  exoess  of  carbonate 
of  magnesia  are  not  uncommon ;  one  from  the  mnachelkalk  of 
Thurin^a  gave  to  Senft,  carbonate  of  lime  42*9,  carbonate  of 
magnesia  55'4,  besides  2*7  of  carbonate  of  iron  =101-0.  A  la- 
custrine dolomite  fixjm  the  brown-coal  formation  near  Giessen 
contains,  according  to  Knapp,  carbonate  of  lime  42*80,  carbonate 
of  magnesia  49*63,  besides  oxyd  of  iron  and  impurities,  and  a 
specimen  from  the  Lower  Magnesian  limestone  from  Lake  Supe- 
nor  gave  to^hitney,  carbonate  of  lime  26*28,  and  carbonate  of 
mwnesia  32*57,  besides  37*0  of  sand  and  a  little  iron  and  alumina. 

Similar  magnesian  rocks  are  described  by  Alberti  as  occurring 
in  the  variegated  marls  of  the  kev/per  or  upper  part  of  the  Tri- 
assic  svstem  in  Germany.  A  tender  greenish  fichistoee  marl 
from  Tubingen  eflfervesoed  very  slightly  with  acids,  and  gave 
for  10000  parts,  carbonate  of  lime  14*56,  carbonate  of  magnesia 
19*10,  the  remainder  beingclay  with  a  little  iron-oxyd.  (Senft^ 
Die  Fekarteny  184.)  Von  Bibra  has  described  similar  magnesian 
marls  from  the  muschelkalk  in  Franconia  (Bischo^  Lekrvuck^  ii, 
1158),  and  Gueymard^from  the  gypsums  of  Eoquevaire  in  Pro- 
vence. The  bituminous  salt-clays  {salzthon)  which  occur  with 
gypsum  and  rock  salt,  when  freed  bv  washing  from  soluble  salts, 
contain  according  to  Schafhautl,  carbonates  of  magnesia  and  iron 
often  with  very  Tittle  carbonate  of  lime,  the  argillaceous  matter 
varying  from  12*0  to  70*0  p.  c.  (Bischo^  Lehrbuch,  ii,  1726.) 
To  these  clays  are  perhaps  related  toe  magnesian  marls  examined 
by  Karsten  (§  56).  Volokel  has  described  a  dark  gray  rock  in- 
terstratified  with  limestone  from  the  heuper  near  Solothum,  and 
consisting  of  carbonate  of  magnesia  64*55,  carbonate  of  iron 
83-94,  carbonate  of  lime  0*67,  with  10*81  of  clay,  water,  etc 
{L.  and  K.  Jahresbericht,  1849,  581.) 

58.  Magnesian  rocks  allied  to  the  last  occur  in  the  Hudson 
Eiver  group  of  eastern  Canada,  and  were  described  bjr  me  sev- 
eral years  since.  In  the  township  of  Sutton,  interstratified  widi 
dolomite,  steatite  and  talco-quartzose  strata,  is  a  bed  of  green 
and  white  reddish-weathering  crystalline  rock,  gneissoid  in  struc- 
ture, and  containing  variable  porportions  of  magnesian  carbon- 

BDch  rocln  correctly  Mcribei  the  origin  of  the  deposits  of  peroiyd  of  nMuymess 
met  with  in  that  region.  Beds  of  silicate  of  manganese,  more  or  lees  intermingled 
with  carbonates  of  manganese  and  lime,  are  interstratified  with  crystalline  schista 
in  various  localities  in  New  England.  I  may  mention  in  this  connection  a  compact 
massive  carbonate  of  manganese  which  is  said  to  occur  in  slates  supposed  to  be  of 
Silurian  age,  at  Placentia  Bay,  Newfoundland,  and  which  I  received  from  Dr.  J.  W. 
BawsoD.  It  is  oonoboidal  in  fracture,  translooent  on  the  edges,  with  a  feeble  waxy 
lustre;  color  fawn  to  pale  chestnut-brown.  H.  4*0.  D.  8*25.  It  is  penetrated  and 
incmsted  in  part  with  crystalline  perazyd  of  manganese.  Acids  in  Uie  cold  scarcely 
attack  this  mineral,  but  heated  nitric  add  dissolves  it  with  effervescence,  leavkw  a 
residue  of  H'4  p.  c  of  silica,  of  which  the  greater  part  is  soluble  in  a  dilute  a&a- 
line  solution.  The  analysis  gave  me  besides  84*6  p.  c  of  carbonate  of  i 
and  tnoea  of  lime,  iron  and  magnesfat.    (Report,  1867,  204.) 
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ate.  A  mure  and  nearly  white  fragment  gave  to  hjdrocUorio 
acid,  carbonate  of  magnesia  83*86,  carbonate  of  iron  9*02,  and 
left  insoluble  8*08=1^*40;  while  another  specimen  from  the 
same  mass  contained,  carbonate  of  magnesia  88*00,  carbonate  of 
iron  19*86,  alumina  0*60,  insoluble  46*90=98*70.  In  both  cases 
the  solution  contained  a  little  nidcel,  which  occurs  in  the  rock, 
in  part  at  least,  in  the  form  of  grains  of  nickeliferous  pyrites. 
The  insoluble  portion  is  a  silicate  of  alumina  and  alkalies,  with 
a  little  magnesia,  and  appears  to  consist  of  a  mixture  of  feldspar 
with  a  little  mica  and  talc,  the  latter  minerals  being  colored  em- 
erald-green by  a  small  portion  of  oxyd  of  chrome. 

In  the  township  of  Bolton  there  occurs  a  bed  of  magnesite 
mhnj  yards  in  breadth,  interstratified  between  steatite  on  the 
one  side,  and  an  impure  ophiolite  passing  into  diorite,  on  the 
other.  It  is  made  up  of  brilliant  cleavable  grains  of  magnesian 
spar,  bluish-gray  or  nearly  white  in  color,  and  intermingled  with 
others  of  white  hyaline  quartz,  which  sometimes  forms  small 
irregular  veins.  One  of  several  analyses  of  this  rock  gave  me, 
carbonate  of  ma«[nesia  69*18,  carbonate  of  iron  8*82,  insoluble 
82*20=99*66.  Jn  other  specimens  the  proportion  of  carbonate 
of  iron  is  a  little  greater,  and  traces  of  carbonate  of  lime  are 
aometimes  met  with,  while  nickel  is  never  wanting  and  sometimes 
coats  the  joints  of  the  rock  with  a  jrellowish-green  film  of  what 
appears  to  be  a  hydrocarbonate  of  nickel ;  the  proportion  of  this 
metal  determined  upon  a  considerable  quantitjr  of  the  rock  was 
found  ec^ual  to  about  one-thousandth.  The  insoluble  residue 
fix>m  this  magnesite  was  greenish-gray  in  color,  and  gave  by 
analysis  98*6  p.  c.  of  silica,  besides  some  alumina,  0*8  of  alka- 
lies, and  traces  of  lime,  magnesia,  and  oxyd  of  chrome,  which 
gives  an  emerald-green  color  to  some  portions  of  the  rock.  I 
have  already  shown  that  nickel  is  rarely  absent  firom  the  magne- 
sian rocks  of  this  region,  where  it  is  generally  accompanied  by 
chrome.  These  ma^nesites  in  pK>wder  do  not  perceptibly  effer* 
vesce  with  cold  hydrochloric  acid,  which  however  readily  dis- 
solves them  with  the  aid  of  heat.  The  decomposition  of  the 
contained  carbonate  of  iron  renders  their  weatnered  sur&ces 
reddish-brown  and  pulverulent — {Bq>ort,  1868-66,  p.  460.) 

I  have  detected  a  quartzose  magnesite  closely  resembling  that 
of  Bolton,  containing  nickel,  and  stained  emerald-green  by  oxyd 
of  chrome,  among  a  collection  of  rocks  broueht  m>m  California 
by  Mr.  W.  P.  Bl5ce,  who  also  found  a  bed  of  nearly  pure  white 
compact  carbonate  of  magnesia  amon^  the  crystalline  schists  of 
that  region.  I  may  here  recall  the  existence  of  beds  of  magne- 
site amon^  argillites  in  Styria,  and  also  in  the  ancient  crystalline 
Rueiss  of  Modum  in  Norway,  where  a  crystalline  magnesite  is 
uie  gangue  of  crystals  of  serpentine  and  ilmenite. — {Am.  Jour, 
of  Science,  [2],  v,  889.) 


Digitized  by  VjOOQ IC 


376    On  some  Relations  of  the  Salts  of  Lime  and  Magnesia, 

59.  The  greater  number  of  dolomites  and  masnesian  Tocks 
are  shown  by  their  fossils  or  by  the  nature  of  uie  associated 
strata  to  be  of  marine  oririn,  but  dolomites  are  also  found  in 
fresh-water  deposits.  Sucn  is  that  with  excess  of  magnesian 
carbonate  firom  the  brown-coal  formation  near  Giessen  (§57), 
and  dolomites  are  said  to  occur  with  the  lacustrine  limestones  of 
Dachingen  near  Ulm. — (Senfl,  Die  Felsarten,  ISS.) 

V. 

On  the  mode  of  formation  of  the  preceding  rocks, 

60.  Having  in  the  fourth  division  of  this  paper  brought  to- 
gether the  principal  &cts  in  the  history  of  magnesian  rocks,  as 
well  firom  tne  researches  of  others  as  fix)m  our  own  observations, 
we  have  seen  that  these  rocks  consist  essentially  of  dolomite, 
mixed  with  carbonate  of  lime  on  the  one  hand,  ana  with  carbon* 
ates  of  magnesia  and  iron  on  the  other,  passing  thus  into  magne- 
site.  The  firequent  intermixtures  of  sand  and  clay  and  even  of 
fi*agments  of  quartzite,  argillite  and  limestone,  clearly  show 
their  sedimentary  origin,  which  is  moreover  rendered  evident 
by  the  fact  that  they  are  often  interstratified  with  pure  lime- 
stones and  even  inclose  calcareous  corals ;  these  &cts  exclude 
the  idea  of  the  formation  of  all  such  dolomites  at  least,  by  the 
alteration  of  deposits  of  carbonate  of  lime  as  supposed  by  Yon 
Buch,  Haidinger  and  Favre. 

61.  The  dolomites  of  the  Tyrol  which  Von  Buch  imagined  to 
have  been  formed  from  the  alteration  of  limestones  by  magne- 
sian vapors  evolved  at  the  time  of  the  ejection  of  certain  mela- 
phyres  of  that  region,  have  been  shown  to  be  much  more  recent 
than  these  melaphyres,  which  according  to  Foumet  are  not  in- 
trusive but  sedimentary  rocks,  probably  of  Carboniferous  age, 
altered  in  situ.  These  metamorphosed  strata  are  separated  from 
the  dolomites,  which  are  Jurassic,  by  imaltered  Triassic  strata, 
including  the  muschelkalk  and  a  conglomerate  holding  rolled 
fragments  of  the  melaphyres.*  {BuU:  Soc.  Q6ol  de  France,  [2], 
vi,  506-516.)  In  several  other  cases  where  dolomization  was 
supposed  to  have  been  produced  by  the  proximity  of  igneous 
rocKS,  Delesse  and  Delanoue  have  shown  that  the  change  bad 
been  limited  to  an  alteration  in  the  texture,  and  that  there  had 
been  no  addition  of  magnesia. 

62.  Favre  supposes  with  Haidinger  that  magnesian  solutions 
under  heat  and  pressure  have  given  rise  to  dolomites  by  deocnn- 
posing  beds  of  hmestone  with  formation  of  carbonate  of  magne- 
sia agreeably  to  the  observations  of  Yon  Morlot  and  Marignac 
(/Wa.,  [2],  vi,  318.)    This  hypothesis  is  evidently  not  applicable 

*  Bischof  cites  Foumet,  Hutoire  de  la  Dohmie,  1847,  but  I  hare  not  been  M» 
to  oootuU  the  work  id  tlie  prepanttion  of  thia  paper. 
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to  Ihoee  magnesiaii  limestones  winch  include  beds,  fragments  or 
organic  remains  of  pure  carbonate  of  lime.  In  any  case  we 
must  suppose  a  long  continued  filtration  of  solutions  of  magne- 
sian  chlorid  through  the  heated  limestone  under  certain  condi- 
tions which  seem  at  least  improbable. 

63.  The  theory  of  the  formation  of  magnesian  sediments  will 
be  readily  xmderstood  from  the  experiments  which  have  been 
described  in  the  earlier  parts  of  this  paper,  but  before  proceeding 
to  its  consideration  I  wish  to  call  attention  to  the  results  of  the 
concentration  by  evaporation  of  natural  waters  in  basins  with- 
out an  outlet  If  such  a  basin  contain  sea-water,  the  gypsum, 
being  insoluble  in  a  saturated  brine,  will  be  entirely  deposited 
before  the  crystallization  of  the  sea-sfdt,  and  there  will  remain 
a  liquid  contaming  no  lime-salts,  but  chlorids  of  sodium  and  mag- 
nesium with  a  larffe  amount  of  sulphate  of  magnesia.  Such  are 
the  waters  of  Lale  Elton  and  many  of  the  brine  pools  of  the 
Eussian  steppes,  while  on  the  contrary  the  saturated  brines  of 
the  Dead  Sea  and  some  other  salt  lakes  contain  little  sulphate 
but  abundance  of  chlorid  of  calcium,  and  if  they  are  the  residues 
of  sea-water,  have  been  modified  by  additions  of  this  salt,  which 
has  converted  the  sulphate  of  mamesia  into  chlorid  of  magne- 
sium and  gypsum,  the  calcareous  chlorid  remaining  in  excess. 

But  whUe  some  of  these  saline  lakes  may  be  supposed  to  be 
basins  of  sea-water,  modified  by  evaporation,  either  alone  or  con- 
joined with  the  influx  of  foreign  saune  matters,  others  were  evi- 
dently once  fresh-water  lakes  m  which,  the  loss  of  water  being 
equal  to  the  supply,  have  gradually  accumulated  the  soluble 
salts  of  all  the  rivers  and  springs  flowing  into  the  lake.  We 
may  arrive  at  some  notion  of  the  diverse  natures  of  the  different 
sahne  lakes  which  would  be  formed  in  this  way  if  we  suppose 
the  waters  of  different  European  rivers  to  be  subjected  to  evap- 
oration under  conditions  like  those  of  the  salt  lakes  of  Western 
Asia.  In  the  waters  of  the  Elbe  and  Thames  chlorids  greatly 
predominate  (in  the  latter  with  g^^um),  with  small  amounts  of 
magnesian  salts,  and  the  evaporation  of  these  waters  would  give 
rise  to  lakes  containing  a  large  proportion  of  common  salt  In 
the  Seine  on  the  contrary,  smphate  of  lime  predominates,  while 
the  waters  of  the  Rhine,  the  Danube,  the  Arr  and  the  Arve 
contain  but  small  amoimts  of  chlorids  and  large  proportions  of 
sulphates  of  lime  and  magnesia. 

64.  In  other  rivers  we  find  alkaline  salts ;  the  Loire  at  Orleans, 
according  to  Deville,  contains  in  100,000  parts,  18*46  of  solid 
matters,  of  which  85*0  p.  c.  is  carbonate  of  lime,  800  p.  c.  silica, 
while  two-thirds  of  the  more  soluble  salts  consist  of  carbonate 
of  soda.  In  the  waters  of  the  Gtux)nne,  with  as  large  a  propor- 
tion of  silica,  and  more  carbonate  of  lime,  the  carbonate  of  soda 
equals  one-fourth  of  the  soluble  salts,  while  100,000  parts  of  the 
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water  of  the  Ottawa,  aooording  to  my  analysis,  contain  6*11  pfrta 
of  solid  matters,  consisting  of  carbonate  of  lime  2*48,  carbonate 
of  magnesia  0*69,  silica  2*06,  sulphates  and  chlorids  of  potassinm 
and  sodium  0-47,  and  carbonate  of  soda  0*41.  {Report  CfeoL  Har- 
vey of  Canada,  1858-66,  860,  and  Philos.  Mag.,  [4],  xiii,  239.) 
Silica,  although  more  abundant  in  alkaline  river  waters,  which 
are  chiefly  derived  fix>m  crystalline  rocks,  is  not  wanting  in  wa- 
ters containing  neutral  earthy  salts,  like  the  Sdne  and  the  Bbcme, 
of  the  solid  matters  of  which,  according  to  Deville,  it  forms  re- 
speetively  10*0  and  18*0  p.  Q.—{Ann.  de  Chem.  et  Phys^  [3], 
xxiii,  82.) 

The  waters  which  rise  from  the  Lower  Silurian  iduJes  of  the 
St  Lawrence  valley  are,  as  I  have  elsewhere  shown,  remarkaUe 
for  the  predominance  of  alkaline  salts,  which  sometimes  amount 
to  one*tnousandth,  or  more  than  one-half  the  solid  matters  pres- 
ent; these  waters  are  distinguished  &om  the  river  waters  just 
mentioned  by  their  comparatively  small  amount  of  silica  and 
earthy  carbonates,  and  by  the  presence  of  a  notable  prop(Mrtion 
of  borates.— (iJfep.  Oeol  Survey  of  Canada,  1852,  p.  165,-1853- 
56  j>.  469,  and  Proe.  Boyal  /Sbc,  PhiL  Mag.,  [4],  xvi,  376.) 

We  may  here  refer  to  the  strongly  alkaline  waters  furnished 
by  the  artesian  wells  of  Paris  and  London  as  evidences  of  the 
abundance  of  alkaline  carbonates  in  natural  waters,  and  to  the 
springs  of  Yichy  and  Carlsbad,  the  latter  of  which,  according 
to  the  calculations  of  Gilbert,  furnish  annuallymore  than  thirteen 
millions  of  pounds  of  carbonate  of  soda.  The  evaporati(m  of 
these  alkaUne  waters,  whether  rivers  or  springs,  must  give  iise 
to  natron  lakes  like  Lake  Van  and  those  or  the  plains  of  Aiaxes, 
Lower  Egypt,  and  Hungary.— (Bischo^  Lehrbuch,  ii,  1148.) 

The  ci^Donate  of  soda  contained  in  these  waters  has  its  source 
in  the  decomposition  of  feldspathic  minerals,  and  shows  the  ocm- 
tinance  in  our  time  of  a  process  whose  great  activity  in  former 
geologic  ages  is  attested,  as  I  have  elsewhere  maintained,  by  vast 
accumulations  of  argillaceous  sediments  deprived  of  a  large  per- 
tion  of  their  soda,  and  also  by  the  carbonate  of  lime  which  by 
the  intervention  of  carbonate  of  soda  has  been  formed  from  tb 
ehlorid  of  calcium  of  the  primeval  ocean  and  deposited  as  lime- 
stone. 

65.  An  indispensable  condition  for  the  precipitation  of  car- 
bonate of  magnesia  is  the  absence  of  ehlorid  of  calcium  from 
the  solutions,  and  this  in  the  presence  of  excess  c^  sulphates  is 
attained  simply  by  evaporating  to  the  point  where  gypsum  be- 
comes insoluble.  In  nearly  all  river  and  spring  waters  bicar- 
bonate of  lime  is  present  in  a  large  proportion,  and  is  often  the 
most  abundant  salt.  We  have  shown  that  when  mingled  with 
a  solution  containing  sulphate  of  magnesia,  it  ^ves  rise  by  double 
decomposition  to  bicarbonate  of  magnesia  and  sulphate  of  lime. 
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By  the  evaporation  of  such  a  solution,  the  latter  salt,  being  the 
less  soluble,  is  first  deposited  in  the  form  of  gypsum,  while  the 
magnesian  carbonate  is  only  separated  after  &rtner  evaporation, 
when,  provided  the  supply  of  bicarbonate  of  lime  still  continues, 
the  two  carbonates  may  fall  down  in  a  state  of  intermixture. 
In  this  way  sediments  will  be  formed  containing  the  elen>ents  of 
dolomite  or  magnesite. 

66.  The  solution  of  magnesian  carbonate  remaining  after  the 
deposition  of  the  gypsum,  poaBeases,  as  we  have  seen,  the  power 
of  .decomposing  chlorid  of  calcium,  and  when  deprived  of  a 
portion  of  its  carbonic  add  by  evaporation,  reacts  m  a  similar 
manner  with  a  solution  of  sulphate  of  lime  (§  6,  §  23).  In  this 
wav,  an  influx  of  sea- water  into  the  basin  from  which  gypsum, 
and  perhaps  a  portion  of  magnesian  carbonate  has  already  been 
deposited,  would  give  rise  to  a  precipitate  of  carbonate  of  lime, 
like  the  tufaceous  limestones,  whose  occurrence  with  gypsum 
and  dolomites  has  been  already  noticed.  In  basins  which,  like 
the  salt  lagoons  of  Bessarabia  on  the  shores  of  the  Black  Sea, 
receive  occasional  additions  of  sea-water,  and  dCT)osit  ever^  sum- 
mer large  amounts  of  salt,  (Bischof,  Lehrhuch^  ii,  1717,)  the  influx 
of  waters  containing  bicarbonate  of  lime  would  give  rise  to  the 
formation  of  beds  of  gypsum,  alternating  with  dolomites  or 
magnesian  marls  and  rocK  salt. 

67.  We  have  already  referred  to  the  analyses  of  certain  rivers, 
in  which  the  sulphates  are  more  abundant  than  the  chlorids. 
Thus,  in  the  Ehine,  near  Bonn,  according  to  Bischof^  we  have 
for  100,000  parts  of  the  water,  17-08  of  solid  matters,  of  which 
1*28  are  sulphate  of  lime,  1*81  sulphate  of  magnesia^  with  only 
1'45  of  chlorid  and  8'87  of  carbonate  of  Mme;  in  the  Danulie 
near  Vienna,  the  predominance  of  sulphates  is  still  more  marked. 
The  waters  of  the  Arve,  in  the  montn  of  February,  gave  to  Tin- 
gry,  for  100,000  parts,  24*5  of  solid  matters,  of  which  66  were 
sulphate  of  lime,  6*2  sulphate  of  magnesia,  and  8*3  carbonate  of 
lime,  with  only  1*6  of  chlorids.  Now,  as  in  river  waters  there 
is  always  present  an  excess  of  carbonic  acid,  and  as  bicarbonate 
of  lime  and  sulphate  of  magnesia  in  solution  are  mutually  de- 
composed, these  waters,  which  are  to  be  regarded  as  solutions  of 
sulpnate  of  lime  and  bicarbonate  of  magnesia,  (§  18)  would,  bv 
their  evaporation,  yield  gypsum  and  magnesian  carbonate,  which 
would  appear  as  portions  of  a  firesh- water  formation,  like  those 
of  Aix  and  Auvergne. 

The  decomposition  of  soluble  sulphates  by  bicarbonates  of 
baryta  and  strontia,  will  explain  the  formation  of  heavy  spar  and 
oelestine,  and  their  frequent  association  with  gypsiferous  rocks. 

68.  As  to  the  native  sulphur  which  is  often  associated  both 
with  epigenic  and  sedimentary  sypeums,  it  has  doubtless  in 
every  case  been  formed  as  Breisl^  long  since  indicated,  by  the 
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decomposition  of  sulphuretted  hydrogen.  It  is  well  known  that 
alkaline  and  earthy  sulphates  are  reduced  to  sulphurets  by 
organic  matters,  with  tne  aid  of  heat,  or  even  at  ordinary 
temperatures,  in  presence  of  water.  To  the  decomposition  of 
these  sulphurets  oy  water  and  carbonic  acid,  we  are  to  ascribe 
not  only  the  sulphuretted  hydrogen  of  solfetaras,  which,  by  its 
ozydation  imder  different  conditions,  gives  rise  either  to  £ree 
sulphur,  or  to  sulphuric  acid  and  to  gypsum  bj  epi^nesis,  but 
also  the  sulphuretted  hydrogen  whicn  appears  m  sprmgs  and  in 
stagnant  waters,  where  the  sulphur  produced  by  the  decomposi- 
tion of  the  gas  is  often  mingled  with  sedimentary  gypsuma.f 
(See  Bischof,  Lehrbuch,  ii,  189-186.)  This  author  has  suggested 
tiie  decomposition  of  chlorid  of  magnesium  by  alkaline  or  earthy 
sulphurets  as  a  source  of  sulphuretted  hydrogen  and  hydrate  of 
magnesia,  into  which  sulphuret  of  magnesium  is  readily  resolved 
in  the  presence  of  water.  {Chem.  Ohsohgy,  i,  16.)  If  a  salt  of 
calcium  were  present,  this  reaction  could  only  take  place  in  the 
absence  of  carbonic  acid,  for  carbonate  of  magnesia  is  incom- 
patible with  chlorid  of  calcium.  The  direct  reduction  and 
decomposition  of  sulphate  of  mamesia  by  organic  matter  and 
carbonic  acid  may,  however,  yiela  sulphuretted  hydrogen  and 
carbonate  of  magnesia,  and  thus,  in  certain  cases,  give  rise  to 
magnesian  sediments. 

69.  In  the  preceding  sections,  we  have  supposed  the  waters 
mingling  with  the  solution  of  sulphate  of  magnesia  to  contain 
no  other  bicarbonate  than  that  of  lime,  but  bicarbonate  of  soda 
is  often  present  in  large  proportion  in  natural  waters,  and  the 
addition  of  this  salt  to  sea-water  or  other  solutions  containing 
chlorids  and  sulphates  of  lime  and  magnesia,  will,  as  we  have 
seen,  (§  1)  separate  the  lime  as  bicarbonate,  and  give  rise  to 
liquidS;  whicn,  without  being  concentrated  brines  as  in  the 
previous  case,  will  contain  suJphate  of  magnesia,  but  no  lime 
salts.  A  farUier  portion  of  bicarbonate  of  soda  will  produce 
bicarbonate  of  magnesia,  by  the  evaporation  of  whose  solutions 
as  before,  hvdrated  carbonate  of  magnesia  would  be  deposited, 
mingled  with  the  carbonate  of  lime  which  accompanies  the  alka- 
line salt,  and  in  the  case  of  the  waters  of  alkahne  springs,  the 
compounds  of  iron,  manganese,  zinc,  nickel,  lead,  copper,  arsenic, 
chrome,  and  other  metals,  which  spring  of  this  kind  still  bring 
to  the  surfiswse.  In  this  way  the  metalliferous  character  of  many 
dolomites  is  explained,  as  also  the  frequent  association  of  metals, 
such  as  copper,  nickel,  cobalt,  chrome  and  titanium,  with  ser- 
pentine, steatite,  diallage,  olivine,  and  other  magnesian  silicate 
which  owe  their  origin  to  the  alteration  of  magnesian  sediments 
such  as  we  have  described. 

*  On  certain  modes  of  deoompositioii  of  the  sulphates,  see  Jaoquemin,  Coa^a 
Bendut,  June  14, 1858. 


Digitized  by  VjOOQ IC 


and  the  formation  of  Oypsum  and  Magnesian  Roeks*      881 

70.  As  the  separation  of  magnesian  carbonate  fix)m  saline  wa^ 
ters  by  the  action  of  bicarbonate  of  soda  does  not  suppose  a  very 
great  degree  of  concentration,  we  may  conceive  this  process  to 
go  on  in  basins  where  animal  life  exists,  and  thus  explain  the 
ori^n  of  fossiliferous  magnesian  limestones  like  those  of  the 
Dudswell  (§68,)  and  the  Silurian  rocks  of  the  western  United 
States,  whose  fossils,  as  I  am  informed  by  Mr.  James  Hall  of 
Albany,  are  generally  such  as  indicate  a  shallow  sea.  To  the 
intervention  of  carbonate  of  soda  is  I  conceive  to  be  referred  the 
origin  of  all  those  dolomites  which  are  not  accompanied  by 
gyijsums,  and  which  make  up  by  fer  the  larger  part  of  the  mag- 
nesian limestones ;  nor  will  the  dolomites  thus  derived  be  neces- 
sarily marine,  for  the  same  reagent  with  waters  like  those  of  the 
Danube  and  Arve  would  give  rise  to  dolomites  and  magnesites 
in  fresh-water  formations,  which  unlike  those  mentioned  in  §  67, 
would  not  be  accompanied  by  gypsums. 

71.  To  the  first  stage  of  tne  leaction  between  alkaline  bicar- 
bonates  and  sea  water  I  am  disposed  to  ascribe  the  formation  of 
certain  deposits  of  carbonate  of  lime  which  although  included 
in  fossiliferous  formations,  are  unlike  most  of  their  associated 
limestones,  not  of  organic  origin,  but  have  the  characters  of  a 
chemical  precipitate  of  nearly  pure  carbonate  of  lime,  in  which 
are  often  imbraded  silicified  shells  and  corals.**^  It  is  not  per- 
haps easy  in  all  cases  to  distinguish  between  such  precipitates, 
wnich  may  assume  a  concretionary  structure,  (see  on  this  ques- 

*  The  large  jproportion  of  diseoWed  silica  which  mnnj  riyer  waters  ooDtain  (§  64) 
appears  io  sedimentary  deposits,  not  only  replacing  fossils  and  forming  concretions 
and  eyen  beds  of  flint,  chert  and  jasper,  not  also  in  a  crystalline  state,  as  is  seen  in 
the  crystalliied  quarts  often  assocuted  with  these  amorphous  yarieties,  and  in  some 
beds  of  sandstone  which  are  made  np  entirely  of  small  crystals  of  quartz.  Elie  de 
Beaumont  long  since  called  attention  to  the  crystalline  nature  of  certain  sandstones 
which  as  Daubr6e  has  remarked,  could  not  haye  been  deriyed  from  the  disintegra- 
tion of  any  known  jock,  and  Mr.  J.  Brainard  at  the  meeting  of  the  American  Asso- 
ciation for  the  Adyancement  of  Science,  held  at  Oleyeland,  insisted  upon  the  crys- 
talline character  of  the  grains  composing  sandstohes  in  Ohio,  as  eyidence  that 
these  were  chemical  deposits.  He  howeyer  fell  into  the  error  of  supposing  that  all 
sandstones  and  eyen  quartzose  conglomerates  haye  had  a  like  origin,  while  the 
latter  and  the  greater  part  of  the  former  are  undoubtedly  mechanical  deposits  from 
tiie  ruins  of  pre-existii^  quartzose  and  granitic  rocks. 

These  crystallized  sands  according  to  Daubr^e,  are  met  with  in  beds  in  the  sand- 
stone of  the  Voeges,  the  yariegated  sandstone  (Triassic  and  Permian,)  in  the  tertiary 
of  the  Paris  basin  and  elsewhere.  Other  sanos  are  made  up  of  globules  of  calce- 
donj^,  apparentl]^  like  the  crystallized  sands  a  chemical  deposit,  and  associated  witii 
oolitic  iron  ores  in  the  lias,  and  with  glauoonite  grains  in  the  green-sand.  (Daubr^ 
Recherche%  9ur  U  Striage  dei  Roches,  etc^  Ann.  des  Mines  1867,  6  liyr.)  We  may 
here  mention  the  so-caUed  gaiu  from  the  green  sand  of  the  Ardennes,  which  gaye  to 
Sauyage  66'0  p.  c  of  amorphous  soluble  silica  mixed  with  quartz  sand  and  glauco- 
nite.    (Bischof,  Lehrkuch,  i,  768-81 1.) 

Maschke  has  shown  that  under  certain  conditions  silica  is  soluble  in  about  twenty- 
fiye  parts  of  pure  water;  fix>m  this  solution  it  separates  by  eyaporation  or  by  the 
addition  of  concentrated  saline  solutions  in  a  form  insoluble  in  water.  (Jowr.fiir 
prakt.  ChemU,  Ixyiii,  288.)  In  these  reactions  we  haye  a  key  to  the  formation  of 
silicious  deposits. 
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tion  Biscliof;  Chem.  Oeohgy^  i.  428,)  and  those  deposits  which 
like  trayertines  have  been  fonned  from  subterranean  springs. 
In  neither  case  however,  should  they  be  confounded  with  the 
tufaceous  limestones  mentioned  in  §  63. 

72.  The  union  of  the  mingled  carbonates  of  lime  and  magne- 
sia to  form  dolomite,  is  attended  with  contraction,  which  in  case 
the  sediment  was  abeadj  somewhat  consolidated,  would  ^ve  rise 
to  fissures  and  cavities  in  the  mass.  Should  the  dolomitic  strata 
be  afterwards  exposed  to  the  action  of  infiltrating  carbonated 
waters,  the  excess  of  carbonate  of  lime  and  any  calcareous  fossils 
would  be  removed,  f§  80,)  leaving  the  mass  still  more  porous^ 
with  only  the  moulos  of  the  fossils.  Insoluble  however  as  it 
appears  to  be  at  ordinary  temperatures,  the  filling  up  of  such 
cavities  both  in  magnesian  and  in  pure  limestones,  not  less  than 
its  deposition  in  veins  and  druses,  indicates  that  dolomite  is 
under  certain  conditions  soluble. 

The  lowest  temperature  at  which  hjrdrous  magnesian  sedi- 
ments may  be  transformed  into  mamesite  and  dolomite  has  yet 
to  be  determined.  The  requisite  heat  has  however  doubtless 
been  attained  by  the  accumulation  of  overlying  sediments,  in 
virtue  of  that  law  which  causes  the  temperature  to  increase  as 
we  penetrate  the  earth's  crust.  This  increase  we  may  suppose 
with  Mr.  Hopkins  to  have  been  much  more  rapid  m  former 
epochs  than  at  present. — {Oeol,  Journal^  viii,  59,  also  Phillip's 
Manual  of  Oeohgy,  609.) 

Condusions. 

1.  The  action  of  solutions  of  bicarbonate  of  soda  upon  sea 
water  separates  in  the  first  place  the  whole  of  the  lime  in  the 
form  of  carbonate,  and  then  gives  rise  to  a  solution  of  bicarbon- 
ate of  magnesia,  which  by  evaporation  deposits  hydrous  mag- 
nesian carbonate. 

2.  The  addition  of  solutions  of  bicarbonate  of  lime  to  sulphate 
of  soda  or  sulphate  of  magnesia  gives  rise  to  bicarbonates  of 
these  bases,  together  with  sulphate  of  lime,  which  latter  may  be 
thrown  down  by  alcohol.  By  the  evaporation  of  a  solution  con- 
taining bicarbonate  of  magnesia  and  sulphate  of  lime,  either 
with  or  without  sea  salt,  gypsum  and  hydrous  carbonate  of  mag- 
nesia are  successively  deposited, 

3.  When  the  hydfrous  carbonate  of  magnesia  is  heated  alone 
under  pressure  it  is  converted  into  magnesite,  but  if  carbonate 
of  lime  be  present,  a  double  salt  is  formed  which  is  dolomite. 

4.  Solutions  of  bicarbonate  of  magnesia  decompose  chlorid  of 
calcium,  and  when  deprived  of  their  excess  of  carbonic  acid  by 
evaporation,  even  solutions  of  gypsum,  with  separation  of  car- 
bonate of  lime. 
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5.  Dolomites,  magnesiteB  and  magnesian  marls,  have  had  their 
ongiu  in  sediments  of  ma^esian  carbonate  formed  by  the  evap- 
oration of  solutions  of  bicarbonate  of  magnesia.  These  solu- 
tions have  been  produced  bj  the  action  of  bicarbonate  of  lime 
upon  solutions  oi  sulphate  of  magnesia,  in  which  case  gypsum 
is  a  subsidiary  product;  or  by  the  decomposition  of  solutions  of 
sulphate  or  chlorid  of  magnesium  by  the  waters  of  rivers  or 
sprmgs  containing  bicarbonate  of  soda.  The  subsequent  action 
of  heat  upon  such  magnesian  sediments,  either  alone  or  mingled 
with  carbonate  of  Ume,  has  changed  them  into  magnesite  or 
dolomite. 


Abt.  XTJ. — On  OaUic  and  GaUhumic  {MeiagaUic)  acid;  by  Dr. 
F.  Mahla,  Ph.D.,  Chicago. 

It  is  mentioned  amon^  the  reactions  of  gallic  acid  in  almost 
every  handbook  of  chemistry,  that  its  solution  produces  a  deep 
bluish-black  color  with  a  solution  of  the  salts  of  the  sesquioxyd 
of  iron,  which  disappears,  when  the  solution  is  heated.  As  I 
have  nowhere  found  an  explanation  of  this  &ct,  I  have  tried  to 
investigate  it  by  some  experiments. 

When  the  solutions  of  the  sesquioxyd  of  iron  and  gallic  acid 
are  used  in  a  diluted  state,  the  resulting  mixture  appears  only 
di^htly  colored,  but  if  they  are  concentrated,  it  assumes  after 
bemg  neated  to  ebullition,  a  dark  brown  tint,  and  then  causes 
blacK  spots  on  the  skin,  which  can  be  washed  away  only  with 
the  greatest  difficulty.  Such  a  solution  might  perhaps  be  used 
advantageously  as  a  hair  dye. 

If  the  iron-solution  was  not  added  in  too  large  proportion, 
liquid  ammonia  no  lon^r  precipitates  hydrated  sesquioxyd  of 
iron,  but  the  proto-sesquioxyd  (black  oxya).  A  reduction  takes 
place  therefore,  the  oxygen  transforming  some  of  the  carbon  of 
the  gallic  acid  into  carbonic  acid,  which  is  freely  evolved  during 
the  ebullition. 

To  a  portion  of  gallic  acid,  dissolved  in  water  and  heated  to 
ebullition,  a  solution  of  sesquichlorid  of  iron  was  carefully  added 
in  small  quantities  and  the  mixture  heated  again  after  each  addi- 
tion. This  treatment  was  continued,  until  a  drop  of  the  solution 
mixed  with  a  little  water  ceased  to  give  the  characteristic  bluish* 
black  precipitate  of  gallic  acid  wim  sesquichlorid  of  iron.  A 
solution  of  carbonate  of  soda  was  then  added  in  slight  excess 
and  the  black  precipitate  separated  by  filtration.  A  portion  of 
the  filtered  dark-brown  li(juor,  after  bemg  exactly  saturated  with 
hydrochloric  acid,  deposited  a  voluminous  black  precipitate, 
which  if  dried,  formed  a  black  shining  mass  but  when  ^hly 
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precipitated,  was  easily  redissolved  by  free  muriatic  acid*  Sudi 
a  solution,  containing  but  little  free  muriatic  acid,  produced 
black  insoluble  precipitates  with  limewater,  with  the  differwit 
salts  of  lime  and  baryta,  with  sulphate  of  zinc  and  sulphate  of 
copper.  Another  portion  of  the  nltered  liquor  super-saturated 
with  acetic  acid,  caused  precipitates  of  a  black  color  in  solutioas 
of  acetate  of  lead  and  nitrate  of  silver.  From  the  silver  pre- 
cipitate, metallic  silver  was  soon  separated. 

The  lead  precipitate  was  careftdly  washed  with  distilled  water, 
and  after  being  dried  in  an  air-bath  at  a  temperature  not  ex- 
ceeding 200°  F.  (94°  C.)  for  ten  hours,  it  was  heated  over  a  spirit 
lamp,  until  the  organic  matter  was  perfecthr  destroyed.  The 
resiaue,  consisting  of  a  mixture  of  oxyd  of  lead  and  metallic 
lead,  was  treated  with  acetic  acid,  and  from  it  the  whole  quan- 
tity of  oxyd  of  lead  was  calculated.  * 

1-052  gram,  gave  0-662  of  the  mixture  of  PbO-l-Pb,  which 
left  after  being  treated  with  acetic  acid  0-087  metallic  lead,  a 
quantity  corresponding  to  O'Oil  oxyd  of  lead.  The  acetic  acid 
extracted  0625  oxyd  of  lead,  which  quantity  added  to  the  above 
found  0-041  gives  0666.    This  is  equal  to  68-30  per  cent 

Qallhumic  (metagallic)  acid,  which  was  detected  by  Pelouze  in 
the  residue  of  distmation,  when  gallic  add  was  suddenly  heated 
to  480°  F.  (249°  C.)  shows  the  same  reactions,  and  its  lead  salt, 
2PbO,  C»»H'0%  contains  68*04  per  cent  of  the  oxyd  of  lead. 
No  doubt  can  therefore  exist  about  the  identity  of  Pelouze's  add 
and  my  product.  Two  equivalents  of  gallic  acid  are  divided 
exactly  into  one  equi  v.  of  gallhumic,  two  equiv.  of  carbonic  add, 
and  three  equiv.  of  water: 


This  origin  of  gallhumic  acid  forms  another  and  interesting  ar- 
gument, that  pyro-acids  can  be  obtained  otherwise  than  by  the 
action  of  heat 

If  some  powdered  "red  precipitate"  is  added  to  a  solution  of 
callic  acid  and  heated  over  a  spirit  lamp,  it  is  immediately  re- 
duced ;  gallic  acid  precipitates  suboxyd  of  copper  (red  oxyd)  in 
a  solution  of  sulphate  of  copper;  this  reaction  appears  with  the 
greatest  facility  if  the  solutions  are  heated  together.  It  also 
reduces  a  cold  solution  of  neutral  chromate  of  potassa,  produc- 
ing the  green  sescjuioxyd.  The  gallic  acid  is  in  each  of  these 
cases  transformed  into  gallhumic  acid.  The  action  of  these  sub- 
stances on  gallic  acid  and  the  formation  of  the  new  product,  is 
explained  by  assuming  gallhumic  add  to  be  only  an  intermediate 
product,  the  final  result  bdng  carbonic  acid  and  water. 
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Art.  XLIL— J%e  Great  Auroral  Exhibition  of  August  28th  to 
September  4^,  1859. 

On  the  evening  of  August  28th,  1859,  was  commenced  an  ex- 
hibition of  Auroral  or  Polar  light  which  continued  with  varying 
intensity  at  different  localities  in  North  America,  so  far  as  is 
now  known,  up  to  September  4th.  This  auroral  display  is  one 
of  the  most  remarkable  ever  recorded  in  the  United  States ;  re- 
markable not  only  for  the  great  extent  of  territory  over  which  it 
was  observed,  but  also  for  its  duration,  for  the  intensity  of  the  illu- 
mination as  well  as  the  brilliancy  of  the  colors,  and  the  extreme 
rapidity  of  the  changes.  It  was  also  equally  remarkable  for  the 
magnetic  disturbances  which  accompanied  it,  especially  on  the 
2d  and  3d  of  September.  These  electrical  perturbations  were 
recorded  not  only  by  the  usual  magnetic  instruments,  but  over 
the  whole  system  of  telegraphic  wires,  especially  in  New  Eng- 
land and  the  Canadas,  the  magnetic  induction  either  greatly  in- 
terfered with  or  prevented  the  working  of  the  lines  by  the  usual 
voltaic  current,  while  in  more  than  one  case  the  north  and  south 
lines  were  worked  during  the  daytime  of  September  8d  solely 
by  the  atmospheric  influence  I  This  remarkable  and  novel  phe- 
nomenon deserves  and  will  receive  special  attention  hereafter. 

It  appears  from  our  own  correspondence,  and  from  the  daily 
Journals,  that  the  late  display  of  the  Aurora  was  witnessed  from 
Cuba  and  Jamaica  on  the  south,  to  an  unknown  distance  beyond 
the  Canadas  on  the  north,  and  from  Central  Europe  on  the  east, 
to  California  on  the  west.  Doubtless  we  may  expect  to  hear 
that  it  was  seen  over  the  entire  northern  hemisphere,  and  in 
some  places  as  far  south  as  lat.  20^. 

Since  the  laws  of  this  phenomenon  are  as  yet  but  imperfectly 
understood,  it  is  regarded  as  very  important  that  the  facts  re- 
specting the  late  grand  exhibition  should  be  carefully  collected 
and  placed  on  record,  in  the  expectation  that  at  some  future  day 
they  may  afford  the  basis  for  a  complete  and  satisfactory  theory 
of  this  meteor. 

We  now  publish  such  original  observations  on  this  Aurora  as 
have  reached  us  in  an  authentic  form,  and  we  hope  in  future 
numbers  of  this  Journal  to  present  many  other  important  data 
of  the  same  description  from  different  and  distant  parts  of  this 
and  the  other  continent.  We  intend  to  present  in  the  first  place 
the  facts  of  this  exhibition  divested  of  all  theoretical  considera- 
tions ;  and  when  all  the  materials  have  been  collected  we  shall 
give  such  explanation  of  them  as  we  are  able.  At  present  we 
put  on  record  observations  of  the  aurora  and  its  attendant  phe- 
nomena made  at  Lewiston,  Me. ;  at  Toronto,  Canada  West ;  at 
New  Haven,  Conn. ;  at  West  Point,  N.  Y. ;  at  Bloomington, 
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Ind. ;  at  Springliill,  Ala. ;  at  Jefferson  Co.,  Miss. ;  at  HaYana, 
Cuba ;  and  at  San  Francisco,  California.  All  but  one  of  tbese 
having  been  communicated  to  this  Journal  directly  from  their 
authors. 

1.  Observations  made  at  Leunston,  Maine^  lat  44**  5'  N.,  long. 
70°  15'  W.;  bj  Prof.  Elias  Loomis. 

Sunday,  the  28th  of  August,  I  passed  at  Lewiston,  in  the  state 
of  Maine.  The  day  was  throughout  unusually  cold  and  Terr 
windy.  In  the  evening,  the  wind  was  less  violent,  but  still  fresh 
from  the  northwest,  and  so  continued  until  midnight  At  10 
p.  M.  the  thermometer  stood  at  58°  F.  and  the  next  morning  at 
6  o'clock  it  stood  at  50°  F. 

At  8*»  20™  in  the  evening  I  first  noticed  some  remarkable  au- 
roral indications.  Long  brushes  of  pale  white  light  were  shoot- 
ing up  from  the  west  and  also  from  the  east,  and  were  directed 
towards  a  point  considerably  south  of  the  zenith ;  while  in  the 
northwest  was  a  large  mass  of  light  tinged  with  a  decided 
rosy  hue. 

At  8^  35°>  p.  H.  the  light  in  the  east  and  northeast  had  also 
assumed  a  rosy  tint,  while  that  in  the  northwest  had  acquired  a 
deeper  red  color.  At  the  same  time  a  dark  segment  rested  upon 
the  southern  horizon,  its  vertex  having  an  altitude  of  about  fif- 
teen degrees  above  the  horizon,  and  its  convex  edge  waa  bor- 
dered throughout  by  a  vivid  light  which  was  nearly  white  but 
with  a  decided  tinge  of  emerald-green.  In  the  north  was  also 
seen  a  dark  bank  similar  to  that  in  the  south,  but  less  sharply 
defined,  and  rising  to  an  altitude  of  about  30*^. 

At  8*>  45"  P.  M.  in  nearly  every  part  of  the  heavens  the  lieht 
had  become  more  intense,  and  the  streamers  were  continuiQly 
varying  both  in  position  and  in  the  intensity  of  their  light,  pre- 
senting the  appearance  of  undulations.  From  nearly  every 
quarter  of  the  heavens  the  streamers  converged  towards  one 
point,  but  terminated  about  ten  degrees  before  reaching  that 
point.  That  point  was  nearly  equidistant  from  the  three  stars 
lyra,  Altair,  and  «  Oyyni^  but  soipewhat  nearer  to  Lyra. 

At  8**  55°*  P.  M.  the  elevation  of  the  bank  resting  on  the  south- 
em  horizon  did  not  exceed  five  degrees. 

At  9  P.  M.  the  light  had  broken  through  nearly  the  entire 
dark  bank  in  the  north,  so  that  there  remained  only  a  portion  of 
this  bank  of  very  irregular  shape,  and  its  average  height  did 
not  exceed  ten  degrees.  The  point  of  convergence  of  the  stream- 
ers was  now  about  equidistant  from  the  three  bright  stars  above 
named,  but  inclining  a  little  to  the  north  of  that  central  point 

At  9^  5™  the  illumination  of  the  southern  half  of  the  neavens 
was  much  greater  than  that  of  the  northern ;  but  at  9*»  10™  the 
illumination  of  the  southern  half  had  sensibly  declined  and  the 
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dark  bank  resting  on  the  southern  horizon  had  risen  to  a  height 
of  15**  or  18°. 

At  9*»  18™  the  point  of  convergence  of  the  streamers  was 
nearly  equidistant  from  the  stars  {U)oye  named,  but  somewhat 
nearer  to  «  Oygni. 

At  9^  28™  the  dark  segment  in  the  south  was  quite  regular, 
and  not  more  than  ten  degrees  in  height^  and  the  bright  border 
was  very  strongly  illumined ;  while  the  dark  segment  in  the 
north  had  almost  entirely  disappeared,  and  there  was  but  little 
light  in  the  northern  portion  of  the  heavens,  nearer  the  north 
horizon  than  about  forty  degrees. 

At  9^  33™  a  narrow  beam  of  whito  light  shot  up  from  the 
west  and  another  similar  beam  shot  up  from  the  east,  which  met 
at  the  magnetic  zenith,  forming  a  pretty  well  defined  bow,  and 
being  nearly  half  of  a  great  circle  of  the  sphere.  Throughout 
the  entire  portion  of  the  heavens  north  of  this  arc,  there  waa 
scarcely  any  trace  of  auroral  light ;  while  in  the  south  the  dark 
segment  was  complete,  and  the  diffuse  illumination  above  it  was 
very  strong^  that  is^  the  usual  conditions  of  the  aurora  were  en- 
tirely reversed,  and  it  now  appeared  wholly  on  the  south  side 
of  the  zenith,  with  its  base  resting  on  the  south  horizon. 

At  9^  49™  P.  M.  the  aurora  was  entirely  confined  to  a  region  not 
rising  more  than  40°  above  the  southern  horizon,  and  it  seemted 
as  if  the  light  was  entirely  disappearing,  passing  away  towards 
the  south,  when  very  suddenly  it  increased  in  brightness,  and 
rose  higher  in  the  heavens,  ooon  it  became  so  bright  that  I 
could  read  with  perfect  ease  the  finest  printed  type.  I  took 
from  my  pocket  a  paper  printed  in  nonpareil^  (the  finest  type 
often  used  by  printers,)  and  could  read  it  by  the  light  of  the 
aurora  with  tne  same  facility  as  at  noonday.  The  streamers 
now  converged  to  a  point  nearly  midway  between  a  Delphini  and 
a  GygrvL  Soon  they  covered  the  entire  heavens,  reaching  down 
almost  to  the  north  horizon.  The  light  in  many  places,  particu- 
larly in  the  south,  at  an  elevation  of  about  45°,  became  of  a 
brilliant  crimson,  and  then  commenced  a  succession  of  flashes 
like  waves  of  light  rolling  up  towards  the  magnetic  zenith. 

At  10  P.  M.  the  point  of  convergence  of  the  streamers  was 
about  equidistant  from  «  Delphini  and  «  Oygni  and  about  three  de- 
grees east  of  the  line  joining  those  two  stars.  The  flashes  still 
continued,  but  the  illumination  was  less  intense. 

At  10^  10™  P.  M.  the  light  had  become  very  pale  and  diffuse, 
particularly  in  the  north. 

At  10**  14™  P.  M.  almost  the  entire  heavens  appeared  of  that 
dull  slate  color  which  usually  characterizes  the  dark  segment 
near  the  horizon ;  but  at  10*»'  19™  the  whole  heavens  brightened 
up  again  with  diffuse  brushes  of  straw-colored  light,  all  inclin- 
ing towards  the  magnetic  zeniths 
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At  lOJ*  24™  P.  M.  the  point  of  convergence  of  the  streamers 
was  about  equidistant  from  «  Delphini,  a  Cygni  and  Eta  PegttsL 

At  10*»  80°*  P.  M.  the  corona  was  very  perfect,  but  the  light 
was  chiefly  of  a  straw  color,  and  much  paler  than  it  had  been 
about  ten  o'clock. 

At  10^  45™  P.  M.  irregular  streamers  of  pale  light  covered  the 
entire  heavens  with  the  exception  of  a  segment  rising  about 
thirty  degrees  above  the  southern  hori2X)n. 

Soon  after  11  o'clock  I  retired,  but  slept  little  during  the  night. 
The  light  of  the  aurora  continued  until  day-liffht,  and  made  my 
room  nearly  as  light  as  a  full  moon  womd  have  done ;  and  I 
frecjuently  rose  to  observe  the  phenomenon  from  my  window, 
which  had  a  free  northern  exposure. 

At  12  o'clock  (midnight)  the  whole  northern  half  of  the 
heavens  was  covered  with  streamers  of  a  diflfiise  yellow  light, 
and  whose  borders  were  not  sharply  defined. 

Aug.  29th  at  2  A.  M.  the  whole  sky  was  covered  with  a  hazi- 
ness, while  a  number  of  light  clouds  of  considerable  extent  were 
visible,  and  the  whole  was  lighted  up  as  by  a  ftdl  moon  shining 
through  them. 

At  5  A.  M.  the  sky  seemed  unusually  clear  with  the  exception 
of  a  few  light  clouds,  mostly  cirro-stratus;  scattered  irregularly 
over  the  heavens ;  but  near  the  north  horizon  was  a  collection 
of  cirro-stratus  clouds  forming  together  a  bank  rising  to  an  ele- 
vation of  about  eight  degrees,  and  similar  to  the  dark  segment 
observed  last  evening. 

I  subsequently  ascertained  that  on  the  evening  of  Aug.  28th, 
snow  and  sleet  were  falling  upon  the  summit  of  Mount  Wash- 
ington (the  highest  of  the  W hite  Mountains  in  New  Hampshire), 
and  this  snow  remained  unmelted  for  several  days. 

2.  Observations  at  Toronto,  Canada  West,  lat  43°  39'  85"  N., 
long.  79°  21'  80"  W. ;  by  Prof.  G.  P.  Kjngston,  Director  of 
the  Magnetic  Observatory.     (In  a  letter  to  the  Editors). 

Magoetic  Obsenratorj,  Toronto,  Canada,  Sept.  2i,  1859. 

Dear  Sirs : — According  to  the  promise  conveyed  to  you  in  my 
note  of  yesterday  I  send  you  some  facts  relating  to  the  Aurora 
of  28th  August  and  following  days.  These  facts  you  will  notice 
are  not  given  in  a  form  suitable  for  publication,  but  must  be  con- 
sidered only  as  materials  for  you  to  work  up  in  the  manner  best 
adapted  for  your  purpose.* 

*  Profl  Kingston's  letter  was  accompanied  by  a  copy  of  his  magnetic  records  lor 
the  two  days  named — Sept  2d  and  8ra — taken  every  fifteen  or  every  five  minntes, 
and  for  a  part  of  the  time  eyery  two  minutes  during  the  hours  of  observation.  These 
records  are  extremely  interesting  and  wiU  undoubtedly  be  presented  in  full  in  the 
records  of  the  Obserratory.  We  haye  condensed  from  them  the  brief  table  here 
giyen. — ^Eds. 
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In  the  magnetical  observations  the  readings  of  the  instruments 
have  been  compared  with  the  normal  standard  readings  proper 
to  the  time  of  observation,  and  the  excess  or  defect  from  the 
standard  have  been  then  expressed  in  arc  for  the  declination  and 
dip  and  in  parts  of  the  horizontal  and  vertical  forces  respective- 
ly for  those  components  of  the  force.  The  times  of  observation 
are  expressed  in  noars  and  minutes  Gottin^en  astronomical  time. 
By  these  means  the  tabulated  numbers  are  independent  of  instru- 
mental peculiarities  and  of  local  time,  and  are  therefore  compara- 
ble with  results  similarly  obtained  from  other  quarters.  That 
the  deviations  given  are  extraordinarily  great  will  be  apparent 
when  it  is  considered  that  according  to  the  rule  adopted  by- 
General  Sabine  a  disturbance  is  reckoned  large  when  the  decli- 
nation diflfers  5'  the  dip  1'  the  horizontal  force  '0012  and  the 
verticaL  force  -00026  from  their  several  normal  values.  Prior  to 
the  morning  of  Sept.  2,  the  instruments  occasionally  gave  evi- 
dence of  a  disturbed  condition  of  the  magnetic  elements  but  not 
to  such  an  extent  as  to  lead  to  anv  systematic  reading  of  them 
excepting  at  the  regular  hours  of  observation.  The  Aurora  first 
appeared  about  7 :  40  P.  M.  of  Sunday  Aug.  28.  From  which  time 
through  the  whole  night  the  whole  shy  was  covered  with  a  brilliant 
mass  of  streamers,  patches  and  luminous  bands,  which  rose  from 
all  points  of  the  horizon,  the  predominant  color  being  yellow 
intermixed  with  patches  of  crimson. 

At  8^  10™  along  the  south  horizon  was  seen  a  low  bank  of 
dark  haze  similar  to  that  which  is  common  on  like  occasions  in 
the  north  horizon,  and  from  which  streamers  occasionally  issued 
extending  towards  the  zenith  and  forming  with  streamers  that 
converged  from  other  points  a  corona  about  16**  south  of  the 
zenith. 

At  8**  25™  dense  masses  of  red  streamers  extended  in  a  band 
from  N.W.  to  S.S.E.,  with  an  intermixture  of  crimson  patches. 

On  the  whole  the  aurora  of  Aug.  28  seems  to  have  been  char- 
acterized not  so  much  hj  the  activity  of  the  phenomena  as  by 
the  extent  of  the  sky  which  it  occupied,  (the  wnole  hemisphere,) 
and  by  the  permanence ;  for  there  was  little  variation  in  the 
kind  or  intensity  of  the  phenomena  through  the  night 

On  Aug.  29 — Faint  auroral  light  from  8 :  30  in  the  night, 
being  clear  and  fevorable  for  observation. 

Aug.  80 — Sky  overcast 

Aug.  81 — Clear  and  unclouded  but  no  aurora  recorded. 

Sept  1 — Overcast  till  near  midnight.  When  the  sky  cleared 
auroral  light  was  seen  accompanied  by  streamers.  At  12*>  30™ 
a  fine  corona  was  formed  round  a  point  28®  S.  of  the  zenith. 

Sept  2 — Generally  overcast  with  auroral  light  occasionally 
visible  through  the  clouds. 
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Sept  8 — Aurora  visible  from  sunset  consisting  of  streamers 
with  the  formation  occasionally  of  imperfect  corona. 
Sept  4 — Auroral  light  with  occasicmal  streamers. 
Sept  5 — Unclouded,  fidnt  auroral  light 

Magnetic  Disturbance  at  Toronto,  2nd  and  Srd  Sept^  1859.  Table 
giving  the  variation  of  the  Declination^  Inclinationj  JSoritsontal  and 
Vertical  ForceSyfrom  the  respective  normal  values. 

The  yariations  of  the  declination  and  inclination  are  expressed  in 
minutes  of  arc,  and  those  of  the  horizontal  and  vertical  forces  in  parts  of 
the  horizontal  and  vertical  forces  respectively. 

—  denotes  a  westerly  deviation  or  increase  of  westerly  declination  and 
a  decrease  of  dip  and  of  force. 
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8.  XJbservatims  at  New  Haven  (lat.  41^  18'  27'0,  by  Pro£  C.  S. 
Lyman  of  Yale  College. 

The  Auroral  display  of  Aug.  28th  attracted  attention  at  New 
Hayen  before  the  disappearance  of  daylight;  and  at  7^40"^ 
mean  time,  when  first  seen  by  the  writer,  the  whole  northern 
quarter  of  the  heavens  was  covered  with  a  diflFiised,  hazy  light, 
rapidly  changing  its  appearance,  often  of  a  crimson  or  yellowish 
hue,  with  occasional  streamers,  and  with  a  denser  mass  of  light,  as 
usual,  above  the  northern  horizon.  At  7^  45™  this  light  reached 
the  zenith ;  at  7^  55«  it  had  passed  25""  or  80°  further  south,  and 
the  mar^nal  portion  formed  for  a  few  minutes,  an  irregular  belt  or 
zone  made  up  of  evanescent  fragments  of  arches,  intermingled  with 
streaks  and  patches  of  auroral  light  No  distinct  bow,  however,  was 
at  any  time  formed.  At  8**  15°*  this  portion  had  nearly  vanished, 
and  the  southern  edge  was  only  3  or  4  degrees  below  aipha  Lyra, 
then  near  the  meridian.  Ei^ht  minutes  later  the  edge  touched 
alpJia  Aquike  and  in  three  minutes  more  was  about  10°  south  of 
it  This  southern  margin  was  at  times  quite  definite,  and  as  it 
moved  gradually  towards  the  south  the  following  notes  were 
made  of  it  at  the  time — ^the  altitudes  (near  the  meridian)  being 
measured  with  a  pocket  quadrant,  and  probably  in  error  less 
than  half  a  degree. 

alt  of  edge  28** 

"  "  20®  30',  bright  and  regularly  arched. 

«  **  17  15,  bright 

•*  •*  15  46,  bright,  broad,  edge  well  defined. 

**  "  14  0,  at  Btar  Epsilon  S^ttarii. 

"  «  14  0,  bright,  and  well  defined. 

M  «  12  30,  bright,  and  very  well  defined. 

«  "  11  20,  edge,  well  defined. 

M  <<  10  40,  nearly  the  minimum  alt 

"  "  12  45,  receding,  30' or  40' below  star  «  Sag. 

**  «  10  30,  second  arch,  first  4'*  or  6"*  above. 

"  "  12  30,  bright,  edge  well  defined — at  star  t. 

^  ^^  12  30,  edge  at  same  star. 

At  this  time  a  small  bright  horizontal  cloud,  of  light  some  2'' 
wide  and  5°  or  6°  in  length,  and  pointed  at  each  end,  formed 
rapidly,  near  the  meridian,  in  the  open  sky  just  below  the  arch 
at  an  altitude  of  9"*  50',  and  moved  slowly  to  the  west  parallel 
to  the  arch,  through  a  distance  of  16®  or  20®  till  it  was  lost  to 
view  behind  trees,  about  a  minute,  by  estimate,  after  its  forma- 
tion. This  cloud  appears  to  have  been  identical  with  one  seen 
by  Prof.  A.  C.  Twinmg  at  West  Point 

The  star  epsilon  Sagittarii,  referred  to  above,  is  found  by 
computation  to  have  had  an  altitude  at  8^  88"  of  18®  86',  being 
then  46™  past  the  meridian.  Its  altitude  at  8*>  60™  was  12®  58'. 
When  on  the  meridian  at  V"  48™  it  was  14®  18'. 
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At  8*»  52™,  arch  at  the  feouth  growing  fainter  and  breaking  np* 
In  a  few  minutes  that  quarter  of  the  sky  was  nearly  free  from 
light. 

At  8: 54  an  imperfect  corona  formed  at  an  altitude  of  69^ 
At  8 :  56  a  better  one  with  bright  wisp  at  its  center,  alt  72^ 
At  8 :  5&J',  corona  72 J®  apparently  in  vertical  plane  cutting 
alpha  AquilcB.    (Azimuth  of  the  star  then,  by  calculation,  8 
22'  E.)    The  corona  at  these  times  not  very  definitely  formed. 

At  9^  5"»,  a  bright  mass  of  light  noticed  in  the  east,  irregular, 
expanding,  and  stretching  obliquely  upwards  and  towards  the 
south.   At  9^  10™  this  was  met  bv  a  sinular  irregular  mass  of  light 
stretching  around  simultaneously  from  the  west,  forming  an  im- 
perfect band  or  arch,  with  very  little  light  below  it,  its  lower 
edge  at  this  time  having  an  altitude  of  27°  on  the  meridian.    At 
9J»  12™  its  altitude  was  20^  30',  at  9»»  28™,  16^  15',  and  at  9^  31™, 
16**,  soon  after  which  it  faded.    While  this  second  curtain  was 
shutting  down  in  the  south,  it  was  noticed  that  the  light  in  the 
north  was  rising  gradually.   At  9^  26™  80»  its  lower  edge  passed 
Polaris,  and  three  minutes  later  was  at  an  altitude  of  62°, 
leaving  the  sky  below  nearly  free  from  auroral  light.    At  the 
same  time,  the  phenomena  overhead  began  to  be  more  active  *nd 
brilliant,  streamers  and  cloudy  masses  of  light  of  various  hues, 
chiefly  crimson,  forming  and  vanishing  about  the  corona,  attain- 
ing a  maximum  of  splendor  from  36  to  43  minutes  after  9,  and 
at  49™  having  become  comparatively  faint    This  magnificent 
umbrella-like  canopy,  first  formed  by  these  tinted  streamers  and 
flashes  about  9^  33™,  and  then  extending  not  more  than  30"*  or 
40°  from  the  corona,  with  an  irregularly  scallopped  or  fringed 
margin,  rapidly  expanded  in  all  directions,  being  more  brilliant 
towards  the  north,  and  there  presenting  the  appearance  of  a 
descending  curtain,  or  rather  succession  of  curtains,  until  at  9^ 
38™,  it  h^  shut  down  to  the  horizon  all  round,  except  in  the 
south.    The  magnificence  of  the  display  at  this  time  was  not 
surpassed  bv  anything  in  the  brilliant  Auroras  of  1837,  as  re- 
membered by  tne  writer.    The  curtains  just  mentioned  had  at 
one  time  something  of  the  drapery -like  appearance  characteri- 
zing the  Auroras  seen  by  the  French  commission  at  Bossekop  in 
1838-9. 

Although  the  position  of  the  corona  is  known  to  coincide  in 
general  with  the  direction  of  the  dipping  needle,  its  altitude  was 
several  times  noted  with  a  view  to  ascertaining  its  fluctuations, 
if  any.  The  coronal  point,  however,  was  seldom  or  never  suffi- 
ciently definite  to  make  the  observations  of  much  value  for  this 
purpose.  In  addition  to  the  notes  of  the  coronas  before  9  o'clock 
given  above,  the  following  were  also  made  at  the  time. 

At  9h  15™  30»  altitude  of  C.  73**,  very  definite. 

9    18  bright  streak  or  cloud  above  C.  (alt.  76°)  lasted  1^™. 
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At  9^  22™        alt.  73°,  fine  corona,  long  streamere. 

9    24     30»   "   68**  30',  bright  wisp  near  corona.    C.  not  definite. 

9    26     30     "   72    15,  good  corona. 

9    28  "    73    15,      "         " 

9    30     40     "   73      0,  coronal  doud  with  rays  from  it 

9    33  "   73   40,  definite,  dark  center  of  grand  corona. 

9    34     30     "   74    30,  very  fine  and  definite. 

9    36     30     "   75   15,  C.  not  definite,  colored  streamers,  splendid 
canopy. 

9    38  "   72    45,  tints  brilliant.  ^ 

9    40  "   74     0,  C.  definite,  bright  red,  whole  display  mag- 

nificent. 

9    41     30     "   74     0,  splendid. 

9    49  "   73    45,  display  much  less  brilliant. 

9    52  to  58,  brilliant  flashes  and  pulsations,  chiefly  towards  corona. 

9    53    10,     a  shooting  star  appeared  about  1 5®  above  Polaris,  moving 
rapidly  towards  the  west  over  an  arc  of  15®  or  20®. 

9    58  Auroral  light  diff'used,  faint — colored  flashes. 

10      0  yery  little  except  in  north. 

Flashes  and  pulsations  continued  with  varying  brilliancy  until 
after  11  o'clock,  and  according  to  the  testimony  of  others, 
the  display  continued  through  the  night,  at  times  with  much 
splendor. 

The  mean  of  the  above  altitudes  of  the  corona  is  about  78°  2(y. 
The  dip  at  New  Haven  is  about  IZ""  50'. 

A  similar  display  of  rosy  streamers  and  waving  light,  though 
less  brilliant,  was  witnessed  on  the  morning  of  Sept.  2,  after 
midnight,  as  noticed  in  one  of  the  morning  papers.  It  was  ob- 
served about  daybreak  by  Prof.  Forrest  Shepherd,  whose  atten- 
tion was  particularly  attracted  by  the  rapid  flashes  and  pulsations 
overhead,  which  seemed  to  him  to  indicate  a  very  low  elevation 
of  the  phenomena  above  the  earth. 

The  display  was  continued  on  the  evening  of  the  same  day, 
being  most  brilliant  between  9  and  10  o'clock  when  the  whole 
northern  heavens  to  the  zenith,  and  often  beyond,  was  filled  with 
upward  flashes  and  pulsations  here  and  there,  chiefly  of  whitish 
light,  and  with  but  few  streamers. 

On  Sunday  evening  Sept.  4th,  there  were  indications  of  a 
bright  Aurora,  though  a  clouded  sky  prevented  it  from  being 
particularly  observed. 

Auroral  indications  were  also  noticed  on  some  other  evenings 
of  the  preceding  week. 

Unfortunately  no  magnetic  observations  were  made  at  New 
Haven. 

The  time  piece  used  in  noting  the  phenomena  of  the  28th  was 
compared  the  same  evening  with  the  astronomical  clock  of  the 
writer's  observatory,  and  found  to  be  only  5  seconds  fast  of 
N.  H.  mean  time. 
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4.  Observations  of  Prof.  Alexander  C.  Twining  on  the  Attrora 
of  Aug.  28th,  1859,  made  at  West  Point,  New  York. 

While  the  evening  twilight  was  yet  so  strong  as  to  make  the 
phenomenon  scarcely  discernible,  a  rosy  hue  was  seen  spreading 
over  a  space  reaching  from  the  northeastern  horizon  to  the  north 
star  ana  thence  to  my  zenith,  of  uniform  breadth  throughout, 
and  bounded  south  by  a  line  through  Alpha  Lyrae,  passing  ver^ 
ticallv  down  to  the  east.  The  time  was  1^  25"  by  the  watch — 
which  however  varied  six  minutes  fix>m  true  local  time  (too  fast 
it  is  believed,  making  the  local  time  7^  19™).  In  about  ten  min- 
utes the  southern  boundary  moved  to  Alpha  Aquilae,  and  the 
rosy  light  had  extended  itself  visibly  over  to  the  west,  and 
streamers  were  seen  in  the  northeast  Very  soon  the  northern 
sky  became  variegated  nearly  up  to  the  zenith  with  advancing 
bands  and  flakes  of  yellowish  and  reddish  cloud  with  streamers 
intermixed.  At  a  quarter  before  eight  o'clock,  by  estimation  of 
the  true  local  time,  the  streamers  in  the  north  were  numerous; 
a^d  by  careful  observation  they  were  perceived  universally  to 
move  towards  the  west. 

At  8^  35™  (by  the  watch)  I  looked  again.  A  corona  was  then 
formed,  and  the  auroral  clouds  and  streamers  were  colored  with 
tints  of  red  and  yellowish  white.  The  most  remarkable  phe- 
nomenon was  exhibited  at  the  southern  margin  of  the  illumina- 
tion. A  yellowish  cloud  of  extraordinary  density  and  low  alti- 
tude was  seen  advancing  southward  with  an  even  and  massive 
boundary  which  stretched  entirely  across  the  sky,  in  striking 
contrast  with  the  clear  blue  beneath.  It  advanced  beyond  the 
bright  star  Antares,  but  soon  receded  and  took  a  position  which 
it  retained  ten  or  twelve  minutes  in  a  nearly  level  line  exactly 
through  that  star,  and  a  degree  and  a  half,  by  estimation,  below 
the  star  Epsilon  Sagittarii.  Its  altitude  therefore  during  that 
period — say  from  8*»  40™  to  8^  50™  Qocsl  time) — was  about  11  J®, 
at  the  first  named  star,  and  about  llf^  at  the  last: — at  th^  me- 
ridian it  was,  probably,  12°.  This  southern  line  ^ve  an  fjppor- 
tunity  for  comparative  observations  in  diiSerent  latitudes,  wnich, 
if  improved,  will  determine  the  height  of  that  auroral  cloud 
with  an  unparalled  certainty  and  accuracy.  There  was  also  dur- 
ing this  period  another  phenomenon  equally  remarkable  and, 
if  extensively  observed  in  widely  different  latitudes,  equally 
valuable.  Ten  or  fifteen  minutes  before  nine  o'clock  a  bright 
spot  formed  at  or  near  the  meridian,  and  three  or  four  d^rees 
below  the  above  named  level  marrin.  It  soon  became  a  long 
and  narrow  cloud — ^say  8®  long  and  2i®  broad  at  the  middle — 
but  pointed  at  its  eastern  and  western  extremities.  It  moved  to 
the  west  in  the  clear  sky,  and  parallel  to  the  cloudy  margin 
above  it.     In  its  course  it  passed  centrally  over  the  pair  of 
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bright  contiguons  stars  in  the  end  of  the  Scorpion's  tail, — show- 
ing an  altitude,  at  the  cloud's  middle  line,  of  7°.  In  two  min- 
utes — as  I  estimated  fix)m  subsequent  recollection— rit  moved 
about  forty  degrees.  It  then  was  hidden  by  the  mountains  in 
the  vicinity.  Soon  after  this  disappearance  it  was  observed  that 
the  entire  expanse  of  clo^d  in  the  south  from  the  zenith  down 
was  making  a  similar  progress  west, — at  about  the  same  rate, 
as  nearly  as  could  be  estimated.  At  8*»  52™  (local  time)  the 
orinnal  mass  of  vapor  had  moved  nearly  out  of  the  southern 
field — Cleaving  a  &r  less  dense  and  bright  accumulation  of  cloudy 
strata  over  afl  that  quarter. 

At  twenty  minutes  to  a  quarter  before  ten  o'clock  I  observed 
again.  The  corona  was  then  finely  formed  by  streamers  thickly 
and  completely  developed  on  every  side.  In  about  three  minutes 
the  display  became  suddenly  very  gorgeous,  the  red  and  white 
(yellowish-white)  streamers  and  banks  being  very  brilliant  So 
they  continued  for  a  quarter  of  an  hour  at  least*  In  this  period 
pulsations  or  auroral  waves  were  seen  propagating  themselves 
rapidly  upwards,  and  quite  to  the  corona.  That  these  did  move 
upwards  was  determined  by  a  close  scrutiny.  The  dome  was 
completed  on  every  side.  Tlie  southern  streamers  were  particu- 
larly observed  to  originate  beneath  fn  a  line  or  arch  which  I 
roughly,  and  without  express  verification,  judged  to  be  at  about 
the  altitude  of  the  cloudy  margin  as  observed  at  a  little  before 
nine  o'clock.  It  may  have  been  somewhat  higher.  At  ten 
o'clock,  or  a  little  earlier,  the  phenomenon  of  the  narrow  cloud 
moving  westward  was  strikingly  repeated.  The  cloud  however 
in  this  instance  was  longer  and  less  definite  in  shape. 

From  ten  o'clock  to  12h  15™  I  did  not  observe.  At  this  last 
mentioned  time  the  auroral  twilight  shone  brilliantly  in  the 
north,  but  my  view  in  that  quarter  was  obstructed. 

I  observed  again  from  2^  45™  to  3***.  The  corona  and  dome 
were  more  regularly  and  completely  formed  than  previously  at  ten 
o'clock,  and  more  than  I  have  seen  them  in  eitner  of  the  grand 
auroras  of  the  last  thirty  years.  The  streamers  were  narrow, 
thick  set,  evenly  distributed,  and  traceable  to  the  corona.  High 
in  the  north,  observed  against  the  constellation  Cassiopeia,  they 
moved  across  it  from  west  to  east,  contrariwise  to  the  motion  in 
every  instance  I  have  before  observed  in  any  aurora.  Yet  my 
morning  observations  on  this  particular  (and  nearly  or  quite  uni- 
versal and  yet  generally  unnoticed)  phenomenon  of  transverse 
motion  have  not  been  so  numerous  as  at  evening.*    At  the  spot 

*  Mj  ooDJecture  as  to  the  oocasion  of  this  remarkable  feature  of  anroral  pheDomeoa 
has  heretofore  been  the  following :— a  streamer  may  be  taken  as  the  Tisible  path  of 
some  portion  of  an  electric  current,  norma),  or  nearly  so,  to  the  great  thermal  cur- 
rent of  the  earth.  Such  a  normal  current,  in  conf[)rmity  with  known  laws,  will  ex- 
perience a  lateral  movement  under  influence  of  the  thermal  current.  It  will  also 
act  upon  the  latter, — thus  affecting^  magnetic  intensity  at  the*  earth's  surfi&ce,  and. 
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observed  the  motion  was  estimated  as  being  fally  20**  per  min- 
ute. The  ever  varying  wisps  of  cloud  at  the  corona,  and  the 
southern  streamers  were  also  moving  to  the  east.  I  left  the  dis- 
play in  full  action  without  observing  farther. 

The  repetition  which  took  place  Sept.  Sd,  although  on  a  vastly 
diminished  scale  of  grandeur,  I  observed  about  one  hour, — say 
from  9*»  to  10*"  P.  M.  It  was  remarkable  for  the  character  of  the 
auroral  waves,  which  passed  upward,  illuminating  successively 
different  definite  spaces  in  their  path.  The  motion  of  these 
waves  was  fiir  more  moderate  than  I  have  ever  before  remarked. 
In  this  instance  I  could  not  estimate  it  to  exceed  forty-five  de- 
grees of  arc  in  a  second  of  time.  The  movement  was  every- 
where distinctly  upward ;  but  the  determination  of  arcual  or  an- 
gular motion  in  this  phenomenon,  is  excessively  difficult  and  in- 
exact. 

6.  Two  letters  from  Prof.  Daniel  Kirkwood^  Bloomingion,  Ind 

[First  letter.] 

Aug.  29th,  1859. 
TO   THE   EDITORS,  <lrC. 

Qentlemen: — The  most  extraordinary  display  of  the  Aurora 
Borealis  I  have  ever  witnessed  was  seen  from  this  place  last 
night.  It  was  observed  immediately  after  the  close  of  twilight, 
and,  in  the  course  of  an  hour,  the  whole  northern  horizon  from 
east  to  west  was  illuminated.  The  phenomenon  continued  from 
twilight  to  twilight;  the  brilliancy  being  greater  at  4  o'clock  this 
morning  than  at  any  previous  hour.  It  was  the  lightest  moon- 
less night  our  citizens  have  ever  known.  Tints  of  various 
colors  were  seen  in  different  parts  of  the  heavens;  but  what 
struck  spectators  generally  with  wonder  was  a  thin,  gauzy  cloud 
of  brilliant  red,  wnich  appeared  first  in  the  east  about  9  o'clock 
in  the  evening,  and  whicn  seemed  to  move  almost  horizontally 
till  it  reached  the  northwest ;  at  9*»  S0"»  lying  precisely  over  the 
stars  Alioth,  Mizar  and  Benetnash^  where  it  took  the  form  of 
streamers,  converging  towards  a  point  somewhat  south  of  the 
zenith.  At  the  same  time  an  arch  of  light  appeared,  having 
one  extremity  in  the  horizon  beneath,  or  rather  westward  o^ 

almost  of  necessity  the  declination  and  dip ;  -^hich  seem  to  be  merely  resultants  of 
all  the  electro^^amic  actions  upon  the  needle,  subsisting  at  the  time.  Under  the 
above  hypothesis,  therefore,  every  development  of  streamers  must  ordinarily  coocor 
with  three  other  phenomena,  viz.,  a  lateral  movement  of  the  streamers,  a  change  of 
the  needle's  direction,  and  a  cl^ange  of  magnetic  intensity.  The  hypothesis  of  a 
magnetic  property  in  the  auroral  medium — whatever  the  "latter  be— -seems  trholly 
gratuitous.  It  is  only  requisite  that  the  medium,  or  substance  through  or  along 
which  the  current  passes,  snail  be  susceptible  of  illumination  by  sucli  passage.  Cer- 
tain phenomena  however  indicate  that  the  current  transports  the  auroral  vapor  lat- 
erally with  itself.  The  importance  of  this  class  of  obsorations  to  questions  rela- 
ting to  the  cause  of  the  aurora,  as  well  as  to  the  direction  of  currents,  is  obvious. 
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these  red  streamers,  the  other  in  the  southeast;  the  zenith  dis- 
tance of  its  summit  being  about  40°,  and  its  outer  edge  just 
reaching  Arcturua, 

Subsequently  a  splendid  corona  was  formed,  towards  which 
the  streamers  moved  in  beautiful  undulations.  The  most  re- 
markable feature  in  the  phenomenon,  however,  was  its  extent; 
not  only  the  entire  northern  part  of  the  visible  hemisphere  was 
illuminated,  but  the  greater  portion  also  of  the  southern. 

I  have  just  learned  that  auring  the  night  some  lines  of  the 
magnetic  telegraph  were  so  much  disturbed  as  to  stop  communi- 
cation between  oifferent  points. 

[Second  letter^ 

Bloomington,  Indiana,  Sept  9ib,  1869. 
TO   THE  EDITORS,  <SrC 

Oentlemen: — Since  the  date  of  my  hasty  note  of  the  29th  ult, 
we  have  had  several  more  displays  of  the  Aurora.  Not  having 
witnessed  them  myseli^  however,  I  have  collected  from  others 
the  following  facts  in  regard  to  them :  the  first — a  magnificent 
one — was  seen  by  many  of  our  citizens  on  the  night  of  Sep- 
tember 1st.  It  was  noticed  in  the  north  about  11  o'clock,  and 
gradually  increased  in  brilliancy  and  extent  until  ilie  whole  visu 
ok  heavens  were  illuminated;  the  light  at  times  being  such  that 
ordinary  print  could  be  read  without  much  difficulty.  At  1 
o'clock  in  the  morning  the  portion  of  the  heavens  in  which  the 
light  was  most  intense  was  almost  exactly  southeast,  about  mid- 
way between  the  zenith  and  horizon.  The  Stark  County  (111.) 
News  thus  describes  the  phenomenon : — 

"  On  yesterday  morning,  (Sept  Ist)  between  one  and  two  o'clock,  th* 
whole  heavens  were  aglow  with  deep  red  light,  which  presented  eveiy 
variety  of  beautiful  aspect  imaginable.  When  we  first  looked  out,  it 
looked  as  if  two  brilliant  suns  had  just  set,  one  in  the  east  and  one  in 
the  west,  and  the  sky,  at  either  point  was  painted  in  broad  streams  of 
crimson  and  gold.  This  lasted  but  a  moment,  then  a  deep  glow  over- 
spread the  whole  sky,  brighter  at  some  points  than  others,  but  all  red. 
The  light  was  so  strong  at  times,  that  we  could  see  to  read  fine  print  with 
ease,  and  gave  to  buildings  and  other  objects,  a  dim  glow,  like  fire-light 
An  arc  of  some  20®  was  formed  over  the  southern  horizon,  the  inside  of 
which  presented  a  silvery  appearance  like  the  edge  of  a  cloud  brightened 
by  the  moon,  and  from  this,  broad  streams  of  a  lilac  color  would  flash 
up  toward  the  zenith  and  abruptly  end." 

The  displays  on  the  nights  of  the  1st  and  2nd,  are  described 
by  the  Indianapolis  Journal  of  the  3rd  inst,  as  follows: — 

"  Another  Aurora, — ^Yesterday  morning  (Sept  1)  from  midnight  till 
day  another  Aurora,  more  brilliant  than  the  first,  in  this  locality  at  leasts 
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was  witneoeed  by  those  who  had  the  good  luek  to  be  up  at  that  time. 
At  half  past  11  o'clock  it  was  quite  brilliaot,  as  a  low  arch  of  pure  white 
light  in  the  north,  with  but  few  radiations  of  colored  light,  and  none  that 
rose  very  high.  It  was  very  luminous,  we  could  see  as  plainly  as  by 
moonlight,  when  the  moon  is  quarter  full,  though  the  light  was  a  pal^ 
and  more  ghastly  kind,  more  like  faded  daylight  than  moonlight.  Later 
in  the  night  it  grew  much  brighter  still,  and  extended  over  the  whole 
visible  heavens.  A  beautiful  column  of  red  rays  rose  in  the  northeast, 
and  another  rose  in  the  northwest,  and  met  in  die  zenith,  and  from  this 

Soint  of  junction  a  flood  of  red  light  poured  out  over  the  sky  running 
own  to  the  horizon  on  all  sides,  south  as  well  as  north,  and  the  whole 
earth  colored  under  its  beautiful  but  ghastly  crimson.  Many  who  saw  it 
sav  it  was  far  more  brilliant  than  the  one  of  Sunday  nisht,  and  it  cer> 
tainly  was  much  more  luminous,  though  less  marked  by  the  darting  rays 
and  wonderful  pulsations  that  made  the  first  so  splendid.  It  was  seen  at 
Cincinnati,  and  all  over  the  Union,  we  suppose,  as  the  first  one  was. 
Such  frequency  and  splendor  of  Auroras  at  wis  season  we  never  saw  or 
heard  of  oefore. 

^  SOU  another, — Another  veiy  beautiful  Aurora  Borealis  was  seen  last 
night  (Sept  2)  about  half  past  eight  o'clock.  At  diat  time  it  was  con- 
fined to  tne  north  entirely.  The  rays  shot  up  in  very  distinct  cones  or 
peaks  of  light,  and  beautUTully  variegated  in  color. 

On  Monday  the  6th,  about  2  o'clock  in  the  morning,  the  phe- 
nomenon was  witnessed  for  the  fourth  time  within  a  week. 
Several  beautiful  streamers  shot  up  from  the  northwest  towards 
the  zenith.    The  light,  however,  was  of  short  duration. 

It  may  be  proper  to  remark  that  last  evening,  the  8th,  about 
9  o'clock,  notwithstanding  the  bright  moonlight,  indications  of 
the  Aurora  were  again  discoverable. 

6.  On  die  Meteorological  and  Magnetic  Phenomena  accompanying 
the  Aurora  BoreaUs  ofAita,  28/A,  1859,  as  observed  at  SpringfuU 
{near  Mobik),  Alabama;  by  Prof.  A.  Cobnktte,  S.  J. 

I  have  thought  that  the  meteoric  conditions  which  preceded, 
accompanied  and  followed  the  Aurora  Borealis  of  August  28th 
would  be  read  with  interest  bj  all  who  witnessed  that  phenome- 
non on  this  memorable  occasion.  I  copy  from  my  daily  journal 
without  translating  the  French  metrical  numbers  which  I  have 
for  many  years  employed. 

I  add  some  hourly  observations  upon  the  perturbations  of  the 
magnetic  current  after  the  phenomenon,  as  well  also  as  some  ob- 
servations on  the  subject  at  large.* 

*  In  GODformity  with  our  desigD  to  give  at  present  osly  futU,  wa  reserve  Father 
Ck>mette'i  iDgeniooa  ipeculatioDS  to  another  oocaaioD. 
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Meteorological  OhservatioM  at  Springhill,  lat.  30^  41'  N.    Elevation  46 
metres.     (Id  French  metrical  and  thermometrical  standards.) 
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ExptanatUm  qf  the  notation, 

Itt  For  the  tdiutc— C  calm.    Na  north  wind  of  the  2d  order.  5  beinff  a  gale. 

N  north  over  a  south  wind,  or  opposite  winds  as  shown  by  clouds. 
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In  order  to  a  fiiU  understanding  of  these  tables  it  would  be 
requisite  to  know  also  the  whole  course,  absolute  and  relatiye, 
of  the  various  atmospheric  phenomena.  This  would  be  too  long 
an  undertaking,  although  tne  means  are  at  command.  But  from 
the  observations  of  the  four  days  mentioned,  we  are  able  to  draw 
the  following  conclusions : 

1st.  The  density  of  the  air  shows  an  unusual  course.  The 
barometer  daily  rises,  as  we  know,  under  the  equator  (and  at 
Springhill),  from  four  to  nine  o'clock  in  the  morning,  and  from 
four  until  nine  in  the  evening,  and  it  falls  regularly  in  the  inter- 
mediate hours.    During  six  years  I  have  scarcely  found  a  single 
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exception  to  this  law  between  the  equator  and  Mexioo,  and  the 
exceptions  are  very  rare  at  Springhill.  Such  an  exception  hap- 
pened on  the  night  of  the  Aurora  Borealis  (Aug.  28J  when  the 
barometer  remained  stationary  fixjm  three  to  nine,  ana  rose  after 
nine  when  it  should  have  fallen. 

2d.  The  temperature  fell  considerably  but  not  until  the  next 
day  (29th)  under  a  northwest  wind,  which  had  not  blown  for  a 
long  time,  and  which  is  ordinarily  cold. 

8d.  .The  tension  of  watery  vapor  in  the  air  was  slightly  modi- 
fied. The  mean  degree  of  saturation  on  the  27th  and  28th  was 
21''-35,  tension  18-7°>™;  29th  and  30th  was  22°-40,  tension  19-9. 
The  28th  at  9  in  the  evening  during  the  phenomena  22'^-26,  ten- 
sion 19'7 ;  28th  at  10  in  the  evening  after  the  phenomena  23*^-47, 
tension  21*2°>"«. 

4th.  The  absorption  of  water  by  the  atmosphere  either  in  an 
open  vase,  upon  the  belvidere  of  the  college,  in  a  room,  or  in  the 
forest,  was  considerably  more  before  than  after  the  phenomena. 

5th.  On  the  28th  of  August  there  were  two  diametrically  op- 
posite winds.  The  south,  on  the  earth,  and  the  north,  in  the 
upper  regions,  driving  the  cirrus  clouds  to  the  southward.  The 
29th  the  northwest  wind  prevailed,  lowering  the  barometer. 

Without  doubt  this  opposition  of  winds  is  due  to  some  extra- 
ordinary phenomenon,  oy  which  the  atmospheric  equilibrium 
was  destroyed.  I  have  been  able  both  here  and  under  another 
sky,  to  recognize  that  there  is  some  intimate  relation  not  only 
between  the  struggle  of  the  winds  and  the  course  of  the  mag- 
netic currents,  but  also  (the  discussion  of  which  is  out  of  place 
here^  to  reach  an  induction  in  explanation  of  earthquakes.  That 
feariul  phenomenon  which  I  have  felt  and  observed  seventy-three 
times,  has  always  occurred  during  a  calm  following  a  struggle  of 
winds. 

6th.  Before  the  Aurora  Borealis  cirrus  clouds  (firequently 
caused  by  contrary  winds)  prevailed. 

7th.  The  magnetic  declination  is  the  essential  point  which  de- 
mands our  attention :  declination  relative,  hourly  or  daily.  The 
normal  daily  course  of  the  magnetic  needle  in  the  northern  hem- 
isphere is  well  known,  viz.,  it  moves  to  the  east  from  four  o'clock 
in  the  morning  till  near  eleven,  and  from  three  till  near  ten  in 
the  evening,  and  returns  to  the  west  in  the  intermediate  hours. 
In  the  southern  hemisphere  the  course  is  opposite. 

Near  the  equator  the  course  is  regular  and  the  amplitude  re- 
stricted. In  hiffh  latitudes  it  is  more  disturbed  and  the  ampli- 
tude larger.  Three  years  observations  in  4°,  14°,  and  19°  north 
latitude,  leaving  me  no  doubt  upon  the  accuracy  of  these  maxi- 
ma and  minima.  In  these  latitudes  this  daily  march  was  dis- 
turbed only  during  earthquakes,  and  returned  to  its  normal 
order  after  the  quaking.    At  Springhill  (where  I  have  followed 
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its  daily  course  five  times  and  even  eight  times  a  day  according 
to  my  occupations,  since  June,  1858)  it  has  had  a  regular  course 
depending  on  the  wind  from  the  end  of  September  (1868)  until 
the  17th  of  August  last.  In  short,  from  August  and  in  Septem- 
ber it  has  experienced  great  perturbations  which  I  was  tempted 
to  attribute  to  the  infiuence  of  the  comet  of  last  Ml,  But  the 
Aurora  of  August  has  destroyed  my  conjectures  and  cast  a 
new  light  upon  this  mystery.  Since  the  17th  of  last  month 
(Aug.)  the  normal  course  of  diurnal  declination  was  scarcely 
recognizable  and  consequently  I  have  followed  it  with  the  more 
interest.  This  disordered  movement  reached  its  maximum  of 
observed  perturbation  at  9  o'clock  10  minutes  in  the  evening  of 
the  28th  of  August  immediately  after  the  auroral  phenomena, 
and  its  course  has  since  become  as  irregular  as  before.  The  per- 
turbations were  finished  near  4  o'clock  in  the  morning  of  the 
29th,  and  last  evening  (September  1st)  the  declination  had  grad- 
ually diminished. 

By  the  tables  at  the  opening  of  this  communication  we  see 
that  the  easterly  declination  between  3  in  the  evening  and  9^10 
in  the  night  was  58'  2"*0.  This  is  the  first  occasion  I  have  been 
able  to  seize  uDon  so  considerable  an  anomal;^  in  so  short  time. 
The  needle  suosequently  made  two  new  oscillations  up  to  10 
o'clock  10  min.,  when  I  retired. 

This  morning  at  4  the  needle  had  attained  another  considera- 
ble maximum.  I  ran  to  the  window  in  time  to  see  the  conclu- 
sion of  another  Aurora  Borealis.  The  Aurora  of  the  evening 
lasted,  I  understand,  until  near  8  o'clock,  and  with  a  light  as 
brilliant  as  that  of  the  moon,  but  without  luminous  rays,  neither 
was  there  much  diflPiised  purple  light.  The  same  cause  had  pro- 
duced the  same  effect,  since  that  moment,  (which  does  not  coin- 
cide exactly  with  its  maximum)  the  declination  has  decreased 
gradually.  The  Aurora  to-day  descended  quite  to  the  horizon ; 
it  appeared  as  a  little  cloud  at  the  northeast  and  was  dissipated 
at  4  o'clock  30  minutes  A.  M. 

The  purple  light  extended  from  the  north  on  the  night  of 
the  28tn  of  August  at  an  angle  of  80°,  accompanied  by  thin 
sheafe  of  white  light  which  shot  up  for  a  moment  from  the  mag- 
netic pole  to  the  height  of  Polaris  (30°  41'). 

If  observers  in  different  latitudes  could  have  established  the 
conclusion  that  the  opposed  aerial  movement  reigned  simultane- 
ously in  the  atmosphere  and  developed  in  the  air  electric  tension, 
that  a  calm  followed  the  struggle,  and  that  the  Aurora  Borealis 
happened  during  a  calm,  they  would  have  made  a  glorious  con- 
quest for  science. 

But  these  facts  remain  yet  to  be  observed.  No  Aurora  Bo- 
realis appeared  to  me  in  the  equinoctial  regions  as  far  as  lat 
20°  from  1847  to  1857.    The  first  which  I  saw— at  Troy,  K  Y., 
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July  26th,  1857 — ^took  place  after  a  rain  Btorm  and  above  a  knr 
characteristic  cloud  during  a  calm  which  followed  a  contest  be- 
tween a  south  and  south^t  wind.  It  was  less  brilliant  than 
that  of  August  28th. 

The  Aurora  of  August  28th  took  place  in  a  calm  after  a 
struggle  between  two  opposite  winds,  and  that  of  to-daj  tocAc 
place  in  the  calm  after  a  day  in  which  the  north  wind  prevailed 
m  the  morning  and  the  south  in  the  evening,  but  the  ckmds 
were  immovable  and  induced  the  belief  that  the  south  wind  was 
low,  and  that  the  north  wind  had  ceased. 

The  Aurora  Borealis  of  the  28th  appears  to  authorize  the  infers 
ence  that  the  light  diverged  firom  the  magnetic  pole,  or  that  it  was 
produced  by  a  radiation  of  the  polar  magnetism  from  the  terres- 
trial magnet  The  most  brilliant  rays  ¥rnich  escaped,  emanated 
rapidly  from  a  center  below  the  horizon  and  that  center  was 
in  the  direction  of  the  magnetic  pole.  A  simple  plumb  line 
showed  that  the  rays  which  reached  Polaris  were  not  perpen- 
dicular beneath  that  star  but  were  inclined  to  the  east  some 
degrees. 

Now  the  magnetic  pole  at  Sprinehill  is  at  6^  28'  easty  (mean 
from  several  otwervations).  The  other  indined  rays  might  have 
served  to  determine  the  place  of  this  center  had  time  permitted 
my  arranging  an  instrument  for  taking  their  sine.* 

The  low  clouds  frequently  characteristic  of  the  Aurora  Borealis 
did  not  appear  with  those  of  last  night  On  the  28th  there 
was  an  expanded  and  regular  stratus  in  the  horizon  even  to  the 
height  of  about  8°,  with  heat  lightning  from  time  to  time  from 
the  northwest. 

7.  Observations  at  Jefferson  Co,,  Miss,  (about  lat  81*"  50',  Ion.  91^ 
by  an  anonymous  correspondent — ^published  September  9ih  in 
the  Port  Gibson  Reveille. 

The  Aurora  Borealis  of  Sept.  1, 1859. — ^My  attention  was  attrac- 
ted at  11  o'clock  last  night,  (Sept  1st)  to  this  rare  but  beautiful 
celestial  phenomenon. 

A  belt  of  white  light  tinged  with  pink  shot  up  fit)m  the  north- 
em  horizon  to  the  height  of  twenty  or  twenty-five  degrees  and 
extended  east  and  west  nearly  the  same  elevation.  Looking  to 
those  points  I  noticed  the  color  deepening  until  about  N.R  and 
N.W.  it  attained  a  bright  deep  scarlet  red,  like  deeply  tinged 
clouds  of  our  dry-weather  sunsets.  It  shot  up  in  irregular  col- 
umns arising  in  places  almost  to  the  zenith  ana  spreading  out  £ui 
shaped  and  paling  as  it  rose.  The  white  light  was  stationary  ex- 
cept apparently  sinkiug  lower  or  rising  higher.    The  colored 

*  It  waa  equally  impossible  to  prore  that  the  rays  change  thdr  directioD  at  the 
tame  time  that  the  magnetic  needle  changes  its  direction. 
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portions  eyolyed^  rolled,  ctirled,  and  changed  place  and  color, 
like  the  vapors  climbing  a  mountain  side.  There  was  a  very 
light  surfece  breeze  firom  the  N.N.E.  but  the  tendeney  of  the  me- 
teor was  to  S.S.E.  At  half-past  twelve,  it  embraced  almost  the 
entire  northern  hemisphere  west,  and  at  the  height  of  firom  46 
to  60  degrees,  a  broad  scarlet  belt  pointing  S- W.  to  N.E.  appeared, 
80  degrees  long  and  hsdf  as  wide,  naving  a  dozen  bright  \ms  run- 
ning longitudinally  fixmi  end  to  end.  It  presented  every  color  of 
the  raiuTOW  except  blue.  At  the  samte  time  a  brownish  red  col- 
umn shot  up  fix)m  the  N.E.  resembling  the  flame  of  a  huge  lamp 
or  candle,  vibraiting  and  flickering  as  though  disturbed  by  winA 
No  sotmd  was  heard. 

At  1  o'clock  A.  M.,  the  white  light  under  and  to  the  left  of  the 
polar  star  was  as  bright  as  twilight  half  an  hour  before  sunrise 
of  a  &ir  morning  and  extended  almost  to  the  zenith.  I  could 
see  every  object  in  the  .rooms — ^the  hands  of  a  clock  and  watch — ' 
out  of  doors  the  eairth  had  a  reddish  glare,  and  every  thing  was 
as  visiUe  as  at  half  moon,  but  more  distinct  as  no  shadows  were 
cast 

In  the  white  portions  the  stars  were  dm:  but  in  the  fxAoreA 
parts  east,  west,  and  overhead  were  very  bright  but  reddish, 
like  the  planet  Mars.  Aldebaraiij  the  Pleiades^  Orion  and  the 
two  dog  stars  rose  during  the  tim[e  and  were  unusually  brilliant. 
The  southern  hemisphere  looked  dark  and  gloomy  from  contrast, 
but  was  without  a  cloud.  All  around  the  northern  horizon  there 
was  a  thin  narrow  belt,  barely  reaching  the  tree  tc^  of  cirro-stra- 
tus clouds.  The  lights  were  evidently  beyond  these.  I  counted 
seven  meteors  shooting  athwart  the  heavens,,  firom  S. W.  to  KE. 
during  the  two  and  a  half  hours  I  was  up,  similar  to  those  of  the 
^reat  meteoric  shower  of  November  18th,  1838,  and  such  as  may 
be  seen  any  fair  night  between  tiiie  10th  of  August  and  1st  of 
December. 

We  witnessed  an  Aurora  the  early  part  of  October  1851,  larpe 
and  brilliant  for  this  latitude,  but  in  no  ways  comparable  to  the 
one  of  last  night.  The  succeeding  winter  was  long  and  unusually 
cold.  Sknbx,,  Sr. 

Jefierson  Go,  Mias^  Sept  2d,  1859; 

8.  Description  of  two  magnificent  Avtotcb  Boreates  observed  at  Eh' 
vana,  Ckiba.  (In  a  letter  firom  M.  Andreas  Poey,  Director  of 
the  Physio-Meteorological'  Observatory  at  Havana^  Sept.  8th, 
to  the  Editors.) 

The  appearance  of  the  Aurora  Borealis  in  the  twenty-third  de- 
gree of  north  latitude  is  an  event  so  rare  that  it  naturally  pro- 
duces fear  in  the  common  mind,  and  arrests  the  attention  of  men 
of  science.  The  records  and  traditions  of  Cuba  show  but  few 
examples  of  the  occurrence  of  this  phenomenon.    The  first  is 
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said  to  haye  been  seen  on  the  18th  oi  November,  1784 ;  the 
<md  upon  the  14th  of  November,  1789 ;  the  third  in  1888  (Nov.  ?) ; 
the  fourth  on  the  17th  of  November,  1848 ;  and  finally  iinejyih 
and  sixth  now  recorded. 

First  aurora  on  the  night  cf  Aug.  28(A-29(A,  1869.— The  first 
appearance  of  a  reddish  gleam  was  seen  at  6  minutes  past  9  ia 
tne  evening,  which  rapidlv  rose  exactly  in  the  north  and  ex- 
tended over  the  space  embraced  between  the  N.K  and  N.W., 
reaching  the  heignt  of  Polaris  about  28^.  Some  persons,  it  is 
said,  saw  it  as  early  as  8^  45™.  Its  color  grew  brighter  until 
9^  80»,  but  from  this  time  it  faded  to  its  total  disappearanoe 
at  1(M*.  A  slightly  luminous  and  whitish  tint  afterwan^  covered 
this  part  of  the  e^.  But  at  1  o'clock  it  reappeared,  reaching 
again  to  Polaris,  It  attained  its  maximum  brilliancy  at  4*^  to  .4^ 
lO" — its  base  being  of  a  beautiful  carmine  red,  fit>m  which  rose 
divergent  rays  of  a  variable  diameter,  sgme  fire-colored,  others 
whitish,  and  rising  to  the  zenith,  the  reddish  tint  covering  a 
space  of  180"*  firom  N.E.  to  N.W.  At  4»>  20«  the  aurora  disap- 
peared entirely. 

Second  Aurora  on  the  night  of  the  \8t-2d  of  September, — ^This  sec- 
ond Aurora  having  been  incomparably  more  brilliant,  more  ex- 
tended, and  more  permanent  than  the  first,  it  seems  best  to  no- 
tice the  details  of  its  development  with  care,  as  points  of  com- 
parison with  observations  in  higher  latitudes.  This  aurora  was 
not  visible  before  12^  80",  and  fix)m  that  moment  to  6**  a.  m.  I 
followed  all  its  changes.  From  12>»  80"  to  12^  46"  it  spread 
towards  the  east,  and  afterwards  towards  the  west^  then  turning 
yet  more  towards  the  east  with  white  rays  which  grew  pale  at 
the  extreme  west  From  12**  to  1^  after  the  white  rays  became 
extinct  a  portion  of  the  east  appeared  of  a  beautiful  fire-red,  A 
part  of  the  west  became  also  more  fiaming,  and  the  summit  of 
the  arch,  poorly  defined,  attained  the  height  of  Polaris^  with  a 
movement  of  translation  toward  the  east.  At  1**  a  brightness 
streamed  firom  the  north  moving  towards  the  N.N.E.,  defining 
by  its  light  the  outlines  of  cumulus  clouds,  of  the  horizon,  of 
the  sea,  and  the  entrance  of  the  fort.  As  this  brilliancy  in- 
creased and  rose  above  the  horizon  its  tints  passed  intolight 
blue,  involving  the  red  portion  at  the  northeast^  and  presently 
it  began  to  fade  out.  The  upper  red  segment  rose  considerably 
above  Polaris.  The  illumination  faded  towards  the  northwest 
and  embraced  the  whole  of  the  auroral  base ;  afterwards  it  rose 
again  to  the  height  of  12°.  White  rays  with  red  and  blue  were 
then  seen  towards  the  west,  which  dilated  longitudinally,  oscilla- 
ted laterally,  were  extinguished  and  resumed  their  brilliancy 
again  by  turns.  The  intensity  of  the  illumination  increased 
towards  the  east,  and  the  red  segment  towards  the  west  be- 
came more  brilliant  and  more  extended,  until  at  the  RN.E.  it 
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reached  its  Tnaxirmim  of  brillianOT.  At  1**  15°*  these  rays  were 
spread  over  the  whole  Aurora,  The  illumination  attained  to  the 
E.N.K  in  the  space  of  three  minutes,  then  it  extended  to  the 
N.N.W.  The  east  and  still  more  the  west  then  became  very 
red.  The  illumination  reappeared  next  at  the  east.  The  whole 
Aurora  now  became  very  red  with  rays  to  the  north  and  west. 
This  shade  spread  almost  to  the  zenith.  The  fire-red  of  the 
west  remainea  constant.  The  general  depth  of  the  Aurora  faded 
while  the  whitish  and  reddish  rays  became  more  brilliant  But 
it  was  from  1^  80°»  to  8^  15°*  that  the  half  hemisphere  of  the 
north  from  east  to  west  was  completely  covered  bv  a  rich  red 
tint,  more  orange  than  carmine,  the  gently  arched  summit  of 
which  passed  the  zenith  towards  the  northeast,  attaining  the 
heiffht  of  100  degrees,  accompanied  with  whitish  rays  and  also 
with  the  red  rays,  more  vivid  then  the  general  tones  of  the  seg- 
ment rising  to  the  zenith,  yet  without  passing  it  At  2^  the 
Aurora  had  attained  its  highest  magnificence.  The  heavens  then 
appeared  stained  with  blood  and  in  a  state  of  complete  confla- 
gration. At  a  vast  distance  above  the  upper  red  segment  ap- 
peared a  second  whitish  segment  which  rose  28®  above  the  hori- 
zon, while  the  upper  red  segment  spread  for  100°  to  the  north- 
east and  towards  the  constellation  of  Orion.  The  illumination 
whose  different  phases  I  have  followed  then  constituted  a  white 
arch,  the  central  and  visible  base  of  the  Aurora  above  a  bed  of 
cumulus  clouds  which  reached  8°  above  the  horizon.  At  2**  46" 
the  two  segments  or  arches  of  the  Aurora  declining  toward 
the  horizon,  the  lower  white  one  first  disappeared  at  8**  15"  A.  M. 
From  8**  80"  to  4**  the  general  reddish  tint  disappeared  and  re- 
appeared many  times,  but  remained  more  intense  towards  the 
northeast.  From  4**  to  6**  it  gradually  declined  as  the  dawn 
commenced.  At  last  the  Aurora  disappeared  at  5**  A.  M.  in  the 
prolongation  of  the  magnetic  meridian  where  it  made  its  first 
appearance.  From  1**  the  west  was  constantly  more  flame-col- 
ored than  the  east 

These  two  Auroras  have  manifested  the  following  peculiarities 
worthy  of  remark.  1st.  The  reappearance  on  the  third  night 
2d.  Their  magnificence :  in  height  considerably  more  than  100°, 
in  extent  over  180°,  their  long  continuance  to  day-dawn  here 
under  this  latitude  of  28°.  8d.  The  absence  of  an  obscure  lower 
segment  although  it  might  readily  have  been  covered  with  the 
cumulous  clouds  which  rose  8°  above  the  horizon:  above  all,  the 
expanse  of  the  Aurora,  a  segment  the  extent  of  which  has  not 
been  well  established.  4th.  The  great  height  of  28°  of  the  lu- 
minous segment  or  lower  white  arch  visible  only  in  the  second 
Aurora.  5th.  The  rajrs  or  jets  of  light,  some  of  which  rose  di- 
verging from  a  point  very  far  below  the  horizon,  while  others 
springing  from  tne  centre  of  the  Aurora  appeared  to  converge 
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sligbtly  toward  the  zenitL  Again  they  yanished  for  an  instant 
to  reappear  over  other  points,  some  having  a  brilliant  red,  oth- 
ers a  aense  white  mass  with  a  feeble  lateral  pulsation  and  an 
alternate  elongation  and  shortening.  Sometimes  the  base  of  the 
rays  was  most  brilliant  and  most  deeply  red  colored^  soon  again 
the  deepest  and  most  brilliant  color  was  on  the  upper  extremi- 
ties. 6th.  The  reiterated  movement  of  translation  of  the  whole 
aurora  from  east  to  west,  followed  by  retrocession  in  an  opposite 
direction,  movements  noted  as  being  very  rarely  observed. 

Space  does  not  allow  me  to  notice  the  concomitant  phenomena 
which  were  produced,  which  from  their  importance  will  be  the 
object  of  the  next  communication  which  I  snail  have  the  honor 
to  address  to  the  Academy.  I  enumerate  the  principal  points 
observed.  1st.  There  was  no  noise  in  the  aiux>ra.  2d.  The 
freely  suspended  needle  of  Marianini's  E^Electrometer  mani- 
fested not  the  slightest  oscillation.  3d.  The  gold  leaf  electro- 
scope of  Bohnenberger  gave  no  sign  of  atmospheric  electridty. 
This  neutrality  of  the  magneto*electric  force  in  thd  presence  of 
so  magnificent  an  Aurora  JBorealis  is  worthy  of  remark,  for  these 
two  pieces  of  apparatus  constructed  by  M.  Euhmkorff  have 
great  sensibility.  4th.  There  was  no  trace  of  polarization  in  the 
auroral  light  but  very  sensibly  in  its  reflection  upon  the  surSeboe 
of  the  sea  and  upon  the  opposite  clouds.  6th.  It  was  perfectiy 
calm.  6th.  The  temperature  and  barometric  pressure  were  as 
usual.  7th.  Two  days  after  the  Aurora  the  barometer  rose  from 
a  half  millimeter  to  one  millimeter,  following  the  height  of  the 
diurnal  tide,  and  a  northeast  breeze  set  up. 

9.  Observation  at  San  Francisco^  Califomia;  by  Dr.  John  B. 
Tbask.    (In  a  letter  to  the  Editors,  dated  Sept.  1st,  1859.)    . 

On  the  ni^ht  of  the  28th  of  August,  at  the  hour  of  10  o'clock, 
and  continuing  from  that  hour  until  near  daylight  we  had  for 
the  first  time  in  ten  years  in  Califomia  a  fine  display  of  the 
Aurora.  The  sky  was  illuminated  from  the  northwest  to  the 
northeast,  with  a  flood  of  crimson  light  extending  to  the  zenith, 
through  which  the  whiter  and  yellow  columns  would  start  at 
varied  intervals.  It  was  a  msignificent  display  and  will  compare 
favorably  with  the  best  varieties  of  your  wintry  months. 

10.  Height  of  the  hose  of  the  Auroral  curtain^  Aug,  28. 

The  minimum  altitude  above  the  southern  horizon  of  the 
lower  margin  of  the  meridional  part  of  the  auroral  curtain,  seen 
during  the  display  of  Aug.  28tn,  previous  to  9  P.  M.,  was  de- 
termined independently  by  Prof.  C.  S.  Lyman  and  by  Mr.  E.  C. 
Herrick  at  New  Haven,  and  by  Prof.  A.  0.  Twining  at  West 
Point,  N.  Y.    These  three  determinations  were  made  at  about 
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the  same  absolute  time  (about  8**  40"  New  Haven  time)  and 
range  from  lO*'  40'  to  12°.  Fortunately,  a  like  observation  was 
made  at  Philadelphia,  Pa.,  (N.  lat.  39°  57'),  by  Mr.  Chas.  J. 
Allen,  where  and  at  Burlington,  K.  J.  the  display  was  observed 
by  Mr.  Allen  and  bv  Messrs.  Benj.  V.  Marsh  and  Samuel  J.  Gum- 
mere.  Mr.  Allen  found  this  minimum  altitude  at  Philadelphia 
to  be  about  22^°.  Assuming  that  the  curtain  was  for  a  mode- 
rate distance  parallel  to  the  earth's  surface,  and  that  the  observ- 
ers saw  the  same  curtain,  it  follows  that  the  lower  visible  margin 
thereof  was  about  forty  miles  above  the  earth.  The  probable  error 
of  this  result  seems  to  be  quite  small,  yet  it  is  highly  desirable 
that  the  conclusion  should  oe  tested  bjr  observations  taken  at 

E laces  between  New  Haven  or  West  Pomt  and  Philadelphia  and 
eyond,  as  far  as  Annapolis  or  Washington.  The  elevation  of 
auroral  belts  observed  in  New  England  has  been  found  to  ex- 
ceed one  hundred  miles,  but  the  relation  between  auroral  belts 
and  streamers  is  little  understood. 

11.  Appeal  to  Observers. 
It  is  conceded  that  there  is  much  connected  with  the  auroral 
light  which  has  not  yet  been  fully  explained,  but  it  is  unques- 
tionably one  of  the  most  important  of  all  meteorological  phe- 
nomena, and  its  ftill  explanation  would  probably  bring  with  it 
the  explanation  of  a  large  number  of  other  phenomena,  such  as 
the  origin  and  laws  of  atmospheric  electricitv,  as  well  as  of  ter- 
restrial magnetism.  It  is  then  of  the  highest  importance  to 
science  that  we  should  ascertain  what  the  aurora  is.  The  Aurora 
of  Aug.  28th  and  following  days  affords  a  peculiarly  favorable 
opportunity  for  deciding  this  question,  and  it  is  therefore  im- 
portant that  this  Aurora  be  thoroughly  investigated.  A  thorough 
mvestigation  of  a  single  Aurora  promises  to  do  more  for  the  pro- 
motion of  science  than  an  imperfect  investigation  of  an  inaefi- 
nite  number.  It  has  been  decided  therefore  to  make  a  strenuous 
effort  to  investigate  the  laws  of  this  auroral  exhibition.  For 
this  purpose  we  need  a  careful  collection  of  all  the  observed 
fiujts ;  and  it  is  earnestly  requested  that  every  person  who  made 
accurate  observations  of  the  Aurora  of  Aug.  28th  would  commu- 
nicate them  to  us  for  publication.  This  appeal  is  addressed  to 
men  of  science  in  every  part  of  North  America  where  an  Aurora 
was  seen  on  the  night  of  Aug.  28th.  It  is  also  addressed  to  ob- 
servers on  the  ocean,  and  indeed  throughout  every  portion  of 
the  globe,  with  the  sole  exception  of  Europe ;  for  we  assume 
that  the  appearances  in  Europe  will  be  fully  reported  through 
the  European  journals.  It  is  not  improbable  that  this  auvQral 
exhibition  may  have  been  witnessed  throughout  the  principal 
part  of  the  northern  hemisphere ;  and  it  is  of  great  importance 
to  know  how  far  it  did  extend. 
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In  order  to  render  the  communications  of  observers  more  defi* 
nite  and  precise,  we  will  briefly  indicate  the  kind  of  informati<Hi 
we  desire. 

We  desire  an  accurate  but  concise  description  of  all  the  phe- 
nomena with  the  exact  time  of  their  occurrence. 

1.  If  a  dark  segment  was  seen  resting  either  on  the  northern 
or  southern  horizon,  or  both  of  them,  its  altitude  and  position 
should  be  accurately  stated, 

2.  If  the  streamers  were  seen  to  converge  to  a  single  point  of 
the  heavens,  this  point  should  be  accurately  located  and  tne  time 
of  observation  given. 

3.  If  any  single  phenomenon  (such  as  a  detached  luminous 
arch  extending  from  the  east  to  the  west  horizon)  was  so  con- 
spicuous as  to  be  easily  identified,  it  is  important  to  have  an  ac- 
curate statement  of  its  position  and  the  altitude  of  its  vertex, 
with  the  time  of  its  formation  and  disappearance. 

4.  Was  the  Aurora  seen  in  the  soutnern  half  of  the  heavens, 
and  how  near  the  southern  horizon  did  it  extend  ? 

5.  Describe  the  color  of  the  light,  as  well  as  its  intensity. 

6.  If  the  Aurora  exhibited  any  great  variations  of  brilliancy 
it  is  important  to  know  the  times  of  least  as  well  as  the  times  of 
greatest  brilliancy. 

7.  Did  the  Aurora  exhibit  any  sudden  flashes  ?  Were  there 
any  pulsations  like  waves  of  light  rushing  up  from  the  horizon  ? 

8.  If  any  observations  were  made  showing  the  influence  of 
the  Aurora  upon  the  magnetic  needle,  it  is  desirable  that  they 
should  be  communicated  in  detail. 

9.  The  kind  and  degree  of  influence  exerted  upon  telegraph 
wires. 

10.  Was  any  motion  of  translation  observed  in  the  Aurora, 
and  if  so,  in  what  apparent  direction  and  with  what  velocity  ? 

It  is  proposed  to  publish  in  future  numbers  of  this  Journal, 
the  most  important  part  of  whatever  information  may  be  ob- 
tained as  the  result  of  this  appeal ;  and  it  is  intended  to  present 
the  facts  in  such  a  form  that  each  one  will  have  all  the  materials 
which  are  necessary  to  conduct  the  investigation  for  himself. 
Afl^r  all  the  facts  have  been  communicated,  it  is  proposed  to 
present  an  analysis  of  the  whole,  with  some  speculations  on  the 
general  subject  of  Auroras.  Observers  may  forward  their  com- 
munications either  to  the  "  Editors  of  the  Journal  of  Science, 
New  Haven,  Ct.,"  or  to  "Prof.  Elias  Loomis,  New  York  City," 
who  has  consented  to  undertake  the  discussion  of  the  phenomena. 

Postscript. — Any  exact  data,  relating  to  the  remarkable  auro- 
ral arch  of  April  29, 1859 — ^mentioned  by  Mr.  Herrick  on  p.  154 
of  this  volume,  will  be  very  acoeptahle. 
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Art.  XLin. — Account  of  several  Meteoric  Stones  which  fell  in 
Harrison  Co.,  Indiana,  March  28th,  1859 ;  by  J.  Lawbence 
Smith,  M.D.,  Prof.  Chemistry,  University  of  Louisville,  Ky. 

Having  become  acquainted  with  a  remarkable  phenomenon 
accompanied  with  a  fall  of  stones  that  occurred  in  Harrison  Co., 
Indiana,  I  immediately  made  enquiries  concerning  it,  expecting 
to  visit  the  neighborhood  on  an  early  occasion ;  but  I  was  fortu- 
nate enough  to  learn  of  some  admirable  observations  made  by 
Mr.  E.  S.  Crosier,  and  in  fact  so  complete  were  his  examinations 
that  I  clearly  saw  that  no  additional  information  could  be  elicited 
by  my  resorting  to  the  spot.  Mr.  Crosier  obtained  for  me  the 
various  stones  that  had  oeen  found,  and  also  put  himself  to 
much  trouble  to  obtain  the  information  desired. 

The  stones  fell  on  Mondav  the  28th  of  March,  1859,  and  Mr. 
Crosier  visited  the  place  on  the  Saturday  following ;  in  the  mean 
time  the  following  stones  were  discovered : 

No.  I,  weighing  19  ox.,  diacoyered  by  Gtoldsmith. 

"  "    Crawford 

*•  "    Lamb. 

"    MiuKeUy, 

The  following  are  the  facts  elicited  by  enquiry  on  the  spot. 

The  time  at  which  it  occurred  (4  o'clock  in  the  afternoon)  ren- 
dered the  phenomenon  of  ready  observation.  The  area  of  ob- 
servation was  about  four  miles  square,  and  wherever  persons 
were  about  in  that  area,  the  stones  were  heard  hissing  in  the  air, 
and  then  striking  on  the  ground  or  among  the  trees. 

Hardly  a  single  person  in  the  immediate  vicinity  of  the  occur- 
rence saw  any  flash  or  blaze  as  was  noticed  by  all  who  heard 
the  report  from  a  distance. 

Three  or  four  loud  reports,  like  the  bursting  of  bombshells, 
were  the  first  intimations  of  anything  unusuaJ.  A  number  of 
smaller  reports  followed,  resembling  the  bursting  of  stones  in  a 
lime  kiln.  The  stones  were  seen  to  fall  after  the  first  four  loud 
explosions.  Those  who  happened  to  be  in  the  woods  or  near 
them  heard  the  stones  distinctly  striking  amongst  the  trees.  In 
some  places  the  noise  of  the  falling  stones  in  the  woods  alarmed 
the  cattle  and  horses  in  the  vicinity,  so  that  they  fled  in  terror. 
A  peculiar  hissing  noise  during  the  fall  of  the  stones,  was  clearly 
heard  for  miles  around.  A  very  intelligent  lady  described  it  as 
very  much  like  the  sound  produced  by  pouring  water  upon  hot 
stones.  The  air  seemed  as  if  all  at  once  it  had  become  filled 
with  thousands  of  serpents. 

Mr.  Crawford  and  ms  wife  were  standing  in  their  yard  at  the 
time,  and  hearing  a  loud  hissing  sound  overhead,  on  looking  up 
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a  stone  (No.  2)  was  seen  to  fall  just  before  them,  burying  itsdf 
four  inches  in  the  ground,  they  dug  it  up  immediately,  but  it  did 
not  possess  any  warmth;  it  had  a  sulphurous  smelL  Another 
which  they  did  not  find  fell  near  them,  when  they  thought  it 
prudent  to  retire  to  the  house. 

Two  sons  of  John  Lamb  were  in  the  bam  yard  attending  to 
the  horses,  when  their  attention  was  called  to  a  loud  hissing 
noise  above,  and  immedialely  a  stone  (No.  8)  fell  iust  at  their 
feet,  penetrating  the  hard  tramped  earth  some  three  or  four 
inches,  and  they  state  that  it  was  warm  when  taken  from  the 
ground.  Another  fell  in  a  peach  tree  near  by,  but  the  ground 
being  newly  plowed  they  were  unable  to  find  it 

The  largest  stone  (No.  1)  was  not  obtained  until  the  following 
day,  being  dug  up  beside  a  horse  track  on  the  streets  of  Benna 
Vista,  Indiana,  it  haying  penetrated  the  hard  gravel  to  the  depth 
of  four  or  five  inches.  It  had  a  strong  smell  of  sulphur.  The 
last  (No.  4)  was  dug  up  by  Mrs.  KeUy  the  following  day  in  her 
yardl 

These  four  aerolites,  owing  to  their  being  buried  deeply  in 
the  ground,  are  all  that  have  been  found  up  to  this  time.  None 
have  been  found  or  were  heard  to  fiJl  over  a  greater  area  than 
four  miles  square. 

These  are  all  the  details  that  I  have  been  able  to  gather  con- 
nected with  this  fall  of  meteoric  stones.  They  are  highly  inter- 
esting and  probably  as  accurate  as  it  is  possible  to  obtain. 

Nos.  1,  2  and  3  and  a  fragment  of  No.  4  were  placed  in  my 
hands  for  examination.  Nos.  1,  2  and  4  are  cuboidal  in  shape, 
No.  8  was  considerably  elongated ;  they  are  all  covered  by  a 
very  black  vitrified  surface,  equally  intense  on  every  one  and 
on  every  part  of  each  one,  and  wnen  broken  show  the  usual 
grey  color  of  stony  meteorites  interspersed  with  bright  metallic 
particles. 

The  mean  specific  gravity  is  8*465 ;  when  broken  up  and  ex- 
amined under  a  glass  four  substances  are  distinguishable :  me- 
tallic particles,  dark  glassy  mineral,  dark  dull  mineral,  white 
mineral  matter. 

Examined  as  a  whole  the  following  elements  were  found  in  it: 
iron,  nickel,  cobalt,  copper,  phosphorus,  sulphur,  silicium,  cal- 
cium, aluminum,  magnesium,  manganese,  sodium,  potassium, 
oxygen. 

fey  the  action  of  the  magnet  it  was  separated  into 

Nickeliferous  iroD,        --.---  4.91 

Earthy  minerals,   --.--..      95*19 

100-00 

The  earthy  minerals  acted  on  by  warm  dilute  hydrochloric 
acid,  thrown  on  a  filter  and  thoroughly  washed,  then  treated 
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with  dilute  catustio  potash,  to  dissolve  any  silica  of  the  decom- 
posed portion  that  was  not  dissolved  by  the  acid,  gave 

Soluble  portion,  ---...  6249 

Insotable  portioD,  -  -  -  -  -  -  -37 '61 

The  metallic  portion  separated  from  the  earthy  part  gave 

Iron, 86^81 

Nickel, 18241 

Cobalt,            -...--.  0-842 

Copper,    ---.---.  o*08& 

Phoephoms,    ---.---  (H)28 

Sulphur,  --------  0*022 

The  earthy  portion  freed  from  metal  gave 

Silica, 4706 

Oxyd  iron,  -----..      26-06 

Magneeia,         -----.-  j^-ei 

Aliimin^^     -.---.-.  2*85 

Xiime,   --------  0*81 

Soda,         ------..      00-42 

Potash,  ..-.-..  00-68 

Perozjd  manganese,         -  .  .  .       tnobt  not  estimated. 

It  is  clear  from  the  analyses  as  made  out,  that  these  meteoric 
stones  contain  the  constituents  frequently  found  in  similar  bodies, 
namely :  nickeliferous  iron,  phosphuret  of  iron  and  nickel,  sul- 
phuret  of  iron,  olivine,  pyroxene  and  albite ;  and  in  about  the 
loUowing  proportions. 

Nickeliferous  iron,        ------  4*989 

Schreibersite,         -------  .QOd 

Magnetic  pyrites,         .----.  ^j 

Olivine,      -------.  61-000 

Pyroxene  and  albite,    ------  84*000 

I  have  no  intention  to  enter  into  any  speculations  in  relation 
to  these  meteoric  stones,  although  I  have  accumulated  some  addi- 
tional matter  on  the  subject  since  my  memoir  on  meteorites  pub- 
lished in  the  Am,  Jour.  Science,  vrf  xix,  pp.  152  and  322,  in- 
tending to  reserve  their  publication  for  a  ftiture  occasion. 

Lomeville,  Ky.,  Oct.  1,  1869. 


Art.  XLTV. — Geographical  Notices.    No.  IX. 

The  Lst^and  Seas  of  Africa.  Sources  of  the  Nile. — 
The  Eoyal  Geographical  Society  of  London  have  awarded  the 
Founder's  Medal  for  the  current  year  to  Capt.  E.  F.  Burton,  of 
the  Bombay  army,  for  the  discovery  of  the  great  lake  of  Tangan- 

Jika,  in  Africa,  the  more  northern  lake  being  discovered  by 
is  coadjutor,  Captain  Speke.  The  journeys  of  these  bold  ex- 
Jlorers  have  been  previously  mentioned  in  this  Journal.  On 
une  26,  1857,  the  two  travellers  left  Zanzibar  for  the  interior 
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and  sucoeeded  in  reacliin^  the  great  lake  Tanganyika,  800  miles 
long,  and  30  broad,  which  lies  about  700  miles  from  the  coast. 
Captain  Speke  proceeded  from  Unyanyemb^  to  another  vast  in- 
land lake  callea  Nyanza,  the  south  end  of  which  was  fixed  by 
him  at  2°  30'  S.  lat.,  and  33*"  30'  E.  long.  It  is  estimated  to  havq 
a  width  of  about  90  miles,  and  is  said  to  extend  northward  for 
upwards  of  300  miles. 

Sir  Roderick  L  Murchison,  President  of  the  Eoyal  Geographi- 
cal Society  of  London,  in  his  annual  address  gives  the  foUowing 
account  of  the  discoveries  of  Burton  and  Speke  which  are  par- 
ticularly important  in  reference  to  the  long  disputed  problem  of 
the  Sources  of  the  Nile. 

"  Returning  to  Europe  from  Aden,  both  Captains  Burton  and 
Speke  sought  and  obtained  employment  in  the  Turkish  contin- 
gent of  the  allied  armies  operating  in  the  Crimea.  Thrown  out 
of  their  military  career  by  the  peace,  they  returned  to  the  east 
coast  of  Africa,  with  the  view  of  exploring  the  country  from  the 
coast  of  Zanzibar  as  &r  inland  as  might  enable  them  to  ascertain 
the  real  geography  of  the  interior  in  that  latitude. 

'^  Aid^  by  the  late  Colonel  Hamerton,  our  meritorious  consul 
at  Zanzibar,  and  by  Seyd  Majid,  the  second  son  of  the  Imaum 
of  Muscat,  now  the  Pnnce  of  Zanzibar,  the  travellers  made  an 
experimental  joumev  from  that  place  on  the  coast  to  Fuga  in  the 
mountain  country  of  Usambara.  In  their  last  and  great  expedi- 
tion they  again  proceeded  from  Zanzibar.  Their  party  consisted 
of  twelve  Selooches  ftimished  by  the  kindness  of  the  Sultan, 
some  negroes  who  had  been  slaves,  and  asses  for  the  transport  of 
goods  and  for  riding.  Passing  over  the  delta  and  low  hilly 
country  called  M'rima,  they  entered  the  mountainous  coast  range 
at  about  120  miles  from  the  coast  This  range  which  rises  to  a 
maximum  altitude  of  6,000  feet,  with  a  width  of  about  90  miles, 
is  chiefly  composed  of  sandstone  and  crystalline  rocks,  the  true 
character  of  which  will  be  ascertained  when  Captain  Burton's 
.  specimens  arrive. 

"  Descending  fix)m  the  coast  range  to  the  great  interior  plateau 
land,  at  a  lower  level,  and  travelling  over  some  poor  lands,  they 
reached  a  rich  country  in  which  knolls  or  bosses  of  granite  and 
basalt  rise  up  like  rocks  in  an  ocean.  The  country  is  exclu- 
sivelv  peopl^  by  negroes,  none  of  whom  are  Mahomedans,  as 
are  the  Somaulis  and  trading  Arabs  of  the  coast 

"  Like  the  Negroes  described  by  Livingstone,  they  have  no 
special  religion,  trusting  solely  to  good  and  evil  spirits.  Such  of 
them  as  have  sultans  are  on  the  whole  peaceable,  fire-arms  being 
rare  among  them.  Their  country  produces  cotton,  tobacco, 
maize,  sweet  potatoes,  a  great  variety  of  pulses,  manioc,  yams, 
plantains,  and  melons;  they  manufiwture  iron,  cotton  fabrics, 
nave  abundance  of  cows  and  goats,  and  live  in  comparative 
comfort. 
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•*  From  Kaz^  in  UnyanyemW,  a  spot  where  the  Arab  traders 
have  established  a  sort  of  mart,  and  where  articles  fjx)m  the 
coast  are  bartered  for  ivory  and  slaves,  the  travellers  moved 
westerly  until  they»reached  the  long  inland  mass  of  water  trend- 
ing from  S.  to  N,,  which  has  been  styled  Uniamesi  and  XJjiji, 
but  the  real  name  of  which  is  Tanganyika. 

"  This  lake  was  found  to  be  1,800  feet  only  above  the  sea,  or 
about  half  the  average  height  of  the  plateau  land  west  of  the 
coast  range.  It  has  a  length  of  about  800  and  a  breadth  of  &on;i 
30  to  40  miles. 

"  This  great  internal  mass  of  water  was  determined  to  be  an 
insulated  depression  into  which  streams  flow  on  all  sides.  It 
was  crossed  by  Speke  in  the  centre,  and  navigated  conjointly 
with  Burton  to  near  its  northern  end,  where  it  is  subtended  by 
mountains  which  were  estimated  to  have  a  height  of  .from  6,000 
to  7,000  feet  within  the  range  of  the  eye.*  Its  waters  are  per- 
fectly ymi  and  peculiarly  agreeable  to  drink,  and  it  abounds  in 
delicious  fish,  whilst  its  banks  are  grazed  by  red  oxen  of  large 
eize,  some  of  them  having  stupendously  long  homa  Oxen  are 
indeed  common  over  nearly  all  the  region  examined,  for  the 
tsetse  fly,  the  scourge  of  the  more  southern  African  countries,  in 
which  Livingstone  travelled,  is  unknown. 

"A  singular  phenomenon  of  blindness  affected  for  some  time 
both  the  travellers.  Whilst  exposed  in  the  arid,  hilly  coast 
range,  and  also  in  the  plateau  land,  to  a  fierce  and  glaring  sun, 
their  sight  was  unaffected;  but  on  descending  into  wie  verdant, 
well  watered,  and  rich  lacustrine  expanse  of  Tanganyika  their 
eight  was  dimmed,  and  gradually  they  became  almost  blind — 
their  recovery  being  slow  and  imperfect.  It  was  this  calamity 
alone  which  diminished  the  number  of  astronomical  observations 
made  by  Captain  Speke,  who  lost  no  opportunity  of  fixing  the 
latitude  and  longitude  of  numerous  positions. 

"  When  returned  to  their  chief  central  station  in  Unyanyemb^ 
Speke,  thriving  upon  hard  field  work,  left  his  invalid  companion 

*  Since  this  Address  was  deliyered,  the  British  Museum  has  acquired  a  curious, 
large,  old  Portugese  MS.  maj>  of  the  world,  on  the  Mercator's  projectioD,  made  by 
Antonio  Saooes,  m  1628,  which  shows  how  much  general  knowledge  of  the  interior 
of  Africa  was  possessed  at  that  period  by  the  Portugese.  On  this  yellum  map,  the 
author  distinctly  places  one  large  body  of  water  in  the  centre  of  Africa,  and  m  the 
parallel  of  Zanzibar.  Although  all  the  details  are  inaccurate,  and  he  mAkes  the 
Oonffo  flow  out  of  this  lake  to  the  west,  and  another  riyer  (representing  probably 
the  Zambesi),  which  is  called  B.  de  St  Yurzes,  from  the  same  to  the  S.E.,  still  the 
general  notion  of  great  internal  waters  is  there  put  forth. 

Obevalier  Pertz  has  recently  discovered  in  an  old  MS.  in  the  Royal  Library  at 
Berlin  that,  even  in  the  year  1291,  two  Genoese  nayi^ators,  Teodosio  Doria  and 
U^oUoo  Vivaldi,  sailed  for  a  certain  distance  down  the  West  Coast  of  Africa.  Their 
shipe  were  called  SarU*  Antonia  and  AllefframOf  and  the  last-mentioned  name  has, 
indeed,  remained  attached  to  the  most  northern  of  the  Canary  Islands.  It  has  been 
erroneously  stated  in  some  journals  that  these  Genoese  navigators  sailed  round  the 
Cape  of  Good  Hope. — June  20, 1359. 
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in  order  to  reach  the  great  lake  Nyanza,  the  position  of  which 
had  been  pointed  out  to  him  by  the  Arabs,  who  asserted  that  it 
was  much  longer  and  larger  than  Tanganyika,  from  which  it  is 
separated  by  about  200  miles.  In  this  jotemey  Captain  Speke, 
accompanied  by  his  faithful  Belooches,  passed  through  the  dis- 
trict where  the  chief  iron  works  of  the  country  are  carried  on ; 
the  native  blacksmiths  smelting  the  ore  with  charcoal. 

The  great  lake  Nyanza  was  found  to  occupy  the  position  as- 
signed to  it  by  the  Arabs,  and  the  E.  longitude  being  very  nearly 
that  of  Kaz^,  viz.,  32°  47',*  its  southern  end  was  fixed  at  2""  30' 
S.  lat  Ascending  a  hill  and  looking  northwards,  the  enter- 
prising traveller  could  discern  nothing  beyond  the  islands  termed 
Ukerewe,  but  a  vast  interior  sheet  of  water,  which,  according  to 
those  Arabs,  whose  information  had  hitherto  proved  correct,  ex- 
tended northwards  for  upwards  of  300  miles.  Captain  Speke, 
who  estimates  the  breadth  of  this  internal  sea  at  90  miles  near 
its  southern  end,  further  ascertained  that  it  is  fed  not  only  by 
streams  flowing  from  the  mountains  which  separate  it  fix)m  Lake 
Tanganyika,  but  also  by  other  streams,  many  of  which  meander- 
ing in  the  lower  plateau  to  the  west  of  the  lake,  constitute,  like 
the  internal  rivers  described  by  Livingstone,  a  watery  network 
which  when  supersaturated  by  the  rains  burst  and  overflow  the 
country. 

"  Seeing  that  this  vast  sheet  of  water  extends  due  northwards, 
ascertaining  by  his  thermometer  that  it  was  nearly  4,000  feet 
above  the  sea,  and  knowing  that  its  meridian  was  nearly  that  of 
the  main  course  of  the  White  Nile,  Captain  Speke  naturally  con- 
cludes that  his  Nyanza  is  the  chief  source  of  that  mighty  stream 
on  the  origin  of  which  speculation  has  been  so  rife.  This  view 
seems  to  coincide  with  the  theoretical  speculation  laid  before  this 
Society  by  myself  in  preceding  years,  and  is  in  accordance  with 
the  data  worted  out  oy  Livingstone,  of  a  great  interior  watery 
plateau  subtended  on  its  flanks  by  higher  lands,  and  from  whicn 
mterior  plateau  the  waters  escape  to  the  sea  by  favoring  de- 
pressions. 

"  The  physical  configuration  of  the  land  to  the  east  of  the 
great  Nyanza  Lake  is  indeed  strongly  in  favor  of  this  view.  On 
that  side,  and  at  a  distance  of  about  200  miles  from  its  banks, 
the  eastern  coast  range  of  Africa  rises  from  6000  feet  in  the  lati- 
tude of  Zanzibar  (where  it  was  passed  by  our  travellers)  into  a 
lofty  range  or  cluster,  of  which  Kilimanjaro  forms  the  southern 
and  Kenia  a  northern  peak. 

"  If  the  assertion  of  Rebmann  and  Ejrapf  be  accepted,  that 
perpetual  snow  lies  on  those  mountains,  though  the  able  critical 
essay  of  Cooleyf  had  induced  me  to  suppose  that  these  mission- 

*  Lunar  observations  were  made  at  this  station, 
f  See  Cooley's  '*  Inner  Africa  Laid  Open,**  p.  126. 
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aries  might  have  been  somewhat  misled,  the  summits  of  these 
mountains  must  have  an  altitude  of  upwards  of  18,000  feet.  At 
all  events  it  is  granted  that  they  are  the  highest  points  of  this 
coast  range.  Now,  whilst  streams  descending  from  the  western 
Qstnk  of  Kenia  (Kilimanjaro  is  too  far  to  the  south)  may  proba- 
bly be  feeders  of  the  great  Nyanza  Lake,  which  occupies  a  long 
lateral  north  and  south  depression  in  the  plateau  on  tne  west,  we 
know  from  its  meridian  as  now  fixed,  that  the  direction  of  this 
fresh-water  sea  points  directly  to  Garbo,  the  spot  in  latitude  3^ 
north  reached  by  M.  Ulivi,  as  related  by  Brun-EoUet,  a  Sardin- 
ian, who  had  established  a  trading  post  at  Belenia  in  latitude  4^ 
50'  north,  on  the  White  Nile  in  1861.  The  north  and  south 
direction  of  the  Nyanza,  which  Speke  believes  to  reach  from 
south  latitude  2^°  to  3°  30'  north  latitude,  brings  us  in  feet  be- 
yond the  Garbo  of  Ulivi  and  Brun-Eollet.* 

**  The  variations  which  occur  in  the  height  of  the  waters  at 
different  seasons,  in  the  interior  plateau-country  surrounding  the 
great  lake,  were  strikingly  described  to  Captain  Speke  by  the 
Arabs,  when  they  assured  him  that  at  one  season  of  the  year  the 
water  lilies  were  so  abundant  as  to  enable  the  traveller  to  pass 
over  a  wide  river  by  treading  on  their  broad  and  thick  floating 
leaves,  showing  how  flat  the  country  must  be,  and  how  sluggish 
are  the  streams. 

"  Let  us  hope  that  when  re-invigorated  by  a  year's  rest,  the 
undaunted  Speke  may  receive  every  encouragement  to  proceed 
from  Zanzibar  to  his  old  station,  and  thence  carry  out  to  demon- 
stration the  view  which  he  now  maintains,  that  the  Lake  Nyanza 
is  the  main  source  of  the  Nile.  Considering  the  vast  difficulties 
which  beset  the  traveller  who  attempts  to  penetrate  southwards 
by  ascending  the  Nile,  it  seems  to  be  preferable  that  the  effort 
should  be  made  from  Zanzibar,  where  Captain  Speke  is  sure  of 
being  heartily  supported  by  the  Sultan,  and  whence,  taking  men 
on  whom  he  coula  rely,  he  can  certainly  calculate  on  reaching 
the  Lake  Nyanza  in  good  plight,  for  that  zone  of  Africa  which 
he  has  passed  through  is  now  ascertained  to  be  occupied  by  a 
much  more  tranquil  people  than  those  of  the  countries  north  and 
south  of  it. 

"  On  former  occasions  I  contended  that  the  periodical  overflow 
of  the  waters  from  the  internal  fresh-water  lakes  was  explicable 
by  the  fact,  that  at  certain  periods  of  the  year,  differing  of  course 
in  different  latitudes,  the  rain-fall  of  several  months  would  at  last 
so  supersaturate  the  interior  plateau-lands  and  lakes  as  to  pro- 
duce periodical  annual  discharges.    That  the  lofty  mountains  of 

*  M.  Jonard  has  analyzed  and  compared  the  disooyeries  of  M.  Brnn-Rollet,  who 
^yes  some  information  deriyed  from  De  Angelis,  who  resided  at  Belenia  in  1861, 
which  is  worthy  of  attention.  Bat  speculations  founded  on  such  uncertain  data  are 
of  no  great  yalue. 
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the  coast  range,  of  which  Kenia  is  the  chief  peak,  may  throw  off 
certain  feeders  of  the  White  Nile,  just  as  the  mountains  of  Abys- 
sinia feed  the  Blue  Nile,  must  probably  be  the  case ;  but  whilst 
it  may  be  admitted  that  little  snow  may  occupy  the  peaks  or 
supimits  of  Eilimanjaro  and  Kenia,  I  am  of  opinion  with  the 
learned  Cooley^  that  the  elevation  and  mass  of  these  mountains 
are  not  such  as  would  sustain  a  vast  range  of  snow  and  ice,  the 
melting  of  which  would  account  for  the  annual  rise  of  the  Nile. 
Even  if  it  be  assumed  that  this  is  really  a  snowy  chain,  the  ex- 
act periodical  rise  of  the  Nile  could  never  be  caused  by  a  peri- 
odical melting  of  its  snows,  since  the  power  of  the  sun  under 
the  Equator  is  so  nearly  equable  throughout  the  year,  that  it 
must  operate  in  filling  the  streams  which  descend  from  the 
mountains  with  pretty  much  the  same  amount  of  water  at  all 
seasons.  The  great  phenomenon  of  the  periodic  rise  of  the  Nile 
is,  it  seems  to  me,  much  more  satisfactorily  explained  by  the 
annual  overflow  of  a  vast  interior  watery  plateau,  which  is, 
thanks  to  Captain  Speke,  ascertained  to  have  an  altitude  much 
more  than  adequate  to  carry  the  stream  down  to  Khartum,  where 
the  Nile  is  beheved  to  flow  at  a  height  of  less  than  1500  feet 
above  the  sea ;  and  as  the  river  below  that  point  paases  through 
an  arid  country,  and  is  fed  by  no  lateral  streams,  it  is  to  the 
southern,  central,  and  well- watered  regions  that  we  must  look  for 
the  periodic  supply. 

"On  consulting  Captain  Speke  respecting  the  rainy  season  of 
that  part  of  the  intenor  of  Africa  which  lies  between  Ujiji  and 
Unyanyemb^,  I  find  that  in  about  east  longitude  30°  and  south 
latitude  5**  the  rains  commence  on  the  15th  November  and  end 
on  the  16th  May,  during  which  period  of  six  months  they  faU  in 
an  almost  continuous  downpour.  Farther  northward,  where  the 
Lake  Nyanza  lies,  the  rainy  season,  in  the  common  order  of 
events,  would  commence,  he  supposes,  somewhat  later,  and  prob- 
ably at  a  time  which  will  account  for  the  periodical  rise  of  the 
Nile  at  Cairo  on  the  18th  June.  In  support  of  this  view  Captain 
Speke  states  that  the  river  Malagarazi,  which  drains  the  surplus 
waters  ifrom  the  southeast  slope  of  the  mountains  between  the 
Lakes  Nyanza  and  Tanganyika,  when  first  crossed  by  the  expe- 
dition, was  within  its  banl^s,  but  on  the  5th  Jime  it  had  qnite 
overflowed  tjiem  and  constituted  a  stream  100  yards  broad,  run- 

*  This  acute  scholar  has  shown  his  power  as  a  comparatiye  geographer  by  a  dose 
analysis  of  the  quceatio  vexata  reFpectinff  the  Nile  of  the  anaents,  and  shows  thai 
ti^e  true  Nile  of  Ptolemy  was  the  JBlue  Nile,  which  descends  from  the  mountains  of 
Abyssinia.  He  also  shows  that  the  great  lakes  of  the  Nile  of  Ptolemy  are  at  the 
Equator — a  view  now  confirmed  by  the  researches  of  Speke.  As  to  Eilimaiyaro, 
he  sa^s  it  is  "  an  insulated  mountain  in  a  sea-like  plain,  and  on  a  fifth  scale  of  the 
magmtude  required  for  maintaininjg^  perpetual  snow  near  the  Equator."  See  also  his 
work  "  Inner  Africa  Laid  Open,"  in  which  he  exphuns  the  eTiBtence  of  a  great  sea 
or  lake  in  the  interior  of  Eastern  Africa. 
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ning  westwards  into  the  depressed  lake  of  Tanganyika.  Now, 
as  according  lo  the  Arabs,  and  other  intelligent  men  with  whom 
he  conversed,  the  whole  region  to  the  northward  of  the  mountain 
in  question,  i.  c.  beneath  and  to  the  north  of  the  Equator,  is  an 
extensive  marshy  plateau,  intersected  by  some  large  and  innu- 
merable smaller  streams,  all  feeders  of  Lake  Nyanza,  we  have 
only  to  suppose  that  at  the  close  of  the  rainy  season  the  great 
discharge  occurs,  and  we  then  have  in  these  data  strong  grounds 
for  believing,  that  the  theory  which  I  ventured  to  propound  to 
this  Society  as  the  best  explanation  of  the  overflow  of  the 
Zambesi  of  Livingstone,  as  well  as  of  the  Congo  and  other  Afri- 
can rivers,  will  also  be  found  to  be  applicable  to  the  Nile. 

"In  concluding  this  notice  of  the  labors  destined  to  clear  up 
the  problem  of  the  real  sources  of  the  Nile,  I  must  express  my 
thanks  to  Mr.  M'Queen  for  his  efforts  to  collate  all  the  data  con- 
ceminff  the  ascents  of  the  White  Nile  from  the  expedition  sent 
by  Mahomed  Ali  in  1889  to  that  of  Don  Angelis,  which  Brun- 
EoUet  accompanied  in  1851,  and  when  the  party  reached  8°  50' 
north  latitude,  81^  east  longitude.  Adding  to  information  ob* 
tiuned  from  natives  and  Arabs,  and  citing  Lucan  and  other 
ancient  authors  to  the  same  effect,  Mr.  M'Queen  contends  that  a 
lofty  mountain  to  the  southeast  of  the  cataracts  of  Garbo,  the 
last  station  of  Brun-Bollett  and  his  companions,  which  must  be 
Kenia,  is  the  chief  feeder  of  the  White  Nile,  and  that  the  river 
Tubesi,  spoken  of  by  the  African  King  of  Bari,  is  really  the 
Tumbiri  heard  of  b  v  Dr.  Krapf. 

"  Now,  even  if  this  view  be  sustained,  it  seems  to  me  to  be 
quite  compatible  with  the  fresh  knowledge  obtained  by  Captain 
Speke,  and  his  inference,  that  the  Nyanza  is  the  chief  feeder  of 
the  White  Nile.  For  the  southern  extremitv  of  this  great 
inland  lake  is  but  2^®  south  of  the  equator,  whilst  its  western 
shore  is  probably  not  more  than  150  miles  from  the  lofty  moun- 
tain of  Kenia.  Hence,  seeing  that  Nyanza  is  about  4000  feet 
only  above  the  sea,  and  that  the  eastern  mountains,  under  the 
equator,  are  much  higher,  there  is  every  probability  that  this 
vast  sheet  of  water  may  be  fed  from  the  east  bv  streams  flowing 
fi^m  Kenia,  as  it  is  ascertained  to  be  supplied  from  the  south- 
west and  west  by  other  rivers  flowing  from  the  mountains,  which 
separate  this  high  sheet  of  water  from  the  depressed  Lake 
Tanganyika.* 

"If  tnen  it  should  eventually  be  proved,  that  the  Lake  Ny- 
anza contributes  its  annual  surplus  waters  to  the  White  Nile,  so 

*  Mr.  Edw.  Heneage  infonss  me  that  Botero,  id  his  ''Relationi  UniTerKali" 
(Venice,  1640),  says  that  the  eastern  Kile  flows  out  of  a  lake  220  miles  long,  situa- 
ted under  the  eauator ;  and  he  places  the  sources  of  the  western  branch  of  thai 
rirer  S.  lat  9^,  dose  to  the  sources  of  the  Zaire  or  Ck>Dgo,  and  what  may  also  bt 
iDtended  for  the  origin  of  the  Zambesi 
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may  it  then  be  fairly  considered  as  the  main  source  of  the  great 
river ;  the  more  so  when  we  see  that  its  southern  end  is  farther 
to  the  south,  or  more  remote  from  the  embouchure,  than  any 
other  portion  of  the  Nilotic  water-parting  *  On  the  other  hand, 
the  high  mountains  which  flank  the  great  stream  on  the  east,  and 
probably  supply  it  with  some  of  its  waters,  may  by  other  geog- 
raphers be  rather  viewed  as  the  main  and  original  source.  These 
are  the  only  remaining  portions  of  the  great  problem  which  have 
to  be  worked  out — a  problem  which  it  has  been  the  desideratum 
of  all  ages  to  unravel,  and  one  which,  according  to  Lucan,  made 
Julius  Caesar  exclaim,  that  to  gain  this  knowledge  he  would  even 
abandon  the  civil  warf — a  problem  which  Nero  sent  his  centu- 
rions to  determine,  and  which,  by  the  last  discovery  of  Captain 
Speke,  seems  certainly  now  to  approach  nearly  to  a  satisfiwilory 
solution." 

Warren's  Memoir  to  accompany  a  Map  of  the  Western 
Territory  op  U.  S. — We  have  already  referred  to  the  admirable 
map  by  Lieut.  G.  K  Warren,  IT.  S.  Topog.  Eng.,  prepared  to 
illustrate  the  result  of  the  various  expeditions  of  the  government 
to  the  teritory  west  of  the  Mississippi  river.:f  We  have  now 
received  a  volume  from  the  pen  of  tne  same  officer,  illustrative 
of  the  map.  It  is  printed  from  the  advance  sheets  of  the  eleventh 
volume  of  the  Pacific  Rail  Road  Surveys.  This  memoir  is  not 
limited  to  a  description  of  the  map,  and  an  account  of  its  method 
of  compilation.  It  gives  in  a  condensed  form  a  review  of  all  the 
exploring  expeditions  in  the  West  since  1800. 

The  first  period  extends  from  1800  to  1832,  beginning  with 
the  travels  of  Lewis  and  Clarke  and  concluding  with  those  of 
Hardy,  Ross  Cox,  Allen,  and  Schoolcraft. 

The  second  period,  from  1832  to  1844,  includes  the  exploration 
of  Bonneville,  the  early  discoveries  in  Great  Salt  basin,  Nicollet's 
hydrographical  survey  of  the  upper  Mississippi,  the  beginning  of 
Fremont's  travels,  and  other  reports  and  maps  of  army  officers, 
the  topographical  engineers. 

The  third  chapter  is  devoted  to  more  than  twenty  expeditions, 
of  greater  or  less  importance  undertaken  between  1843  and  1852, 
almost  exclusively  under  the  patronage  of  the  U.  S.  Government 

*  Althongh  both  White  Nile  and  Blue  Nile  are  fed  by  many  affluents,  the  re- 
markable physical  feature  of  the  great  stream  below  their  junction  is  that  in  a 
coiu*de  of  1200  miles  it  is  not  increased  by  the  addition  of  any  lateral  water?.  On 
this  feature,  as  well  as  on  the  parallelism  of  its  course  to  tlie  great  N.  and  S.  de- 
pression of  the  Red  Sea,  on  the  fertilising  powers  of  its  waters,  and  on  the  period- 
icity of  its  flood,  the  reader  will  do  well  to  consult  the  article  **  Mediterranean  Sea," 
Edinburgh  Review,  yol  cvi,  wliich  is  from  the  pen  of  our  aocomplisbed  am 
3ir  Henry  Holland. 

t  **  Spes  sit  mihi  certa  videndi 

NiliAcos  fontes  bellom  ciyile  relinquajn."— Luoav,  B0ok  10. 
(As  quoted  by  Mr.  M'Queen.) 

X  This  Journal,  vol  xzyU,  886|  1159. 
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In  1852,  the  various  important  Surveys  for  the  Pacific  Bail 
Boad  commenced,  and  a  review  is  given  of  their  several  routed 
and  objects.  To  this  historical  report,  succeeds  a  statement  of 
the  method  of  completing  the  general  map  before  alluded  to  and 
some  remarks  on  the  topography  of  the  region  west  of  the  Mis- 
sissippi River. 

Four  reduced  copies  of  early  maps  of  the  territory  west  of  the 
Mississippi  are  included  in  the^Memoir;  first,  of  a  map  published 
with  Winterbotham's  History  in  1796;  second,  of  Kector  and 
Roberdeau's  map,  1818 ;  third,  a  part  of  Finley*s  North  America, 
1826 ;  and  finally,  of  Bonneville  s  map  which  appeared  in  1837* 

The  Memoir  and  the  Map  taken  together  are  an  important 
accession  to  our  knowledge  of  the  physical  geography  of  this 
Continent  and  will  be  of  constant  service  not  only  to  men  of  sci- 
ence, but  to  statesmen  and  all  others  who  are  interested  in  the 
structure  and  resources  of  the  immense  territory  which  lies  to 
the  west  of  the  Mississippi  river.  In  this  connection,  we  may  call 
attention  to  the  tenth  volume  of  the  surveys  of  the  Pacific  Bail 
Boad  which  has  just  been  distributed,  containing  Part  Ill^of  the 
report  on  "  Zoology y"  prepared  by  Prof  Spencer  F.  Baird  of  the 
Smithsonian  Institution. 

History  of  the  Discovery  of  America.  Atlas  op 
KuNSTMANN,  Spruner  AND  Thomas. — In  Striking  contrast  with 
the  work  we  have  noticed  by  Lieut.  Warren  and  its  illustrations 
of  recent  discovery^  we  may  mention  the  republication  of  early 
maps  of  this  continent  (chiefly  the  Atlantic  coasts)  which  has 
been  just  made  under  the  auspices  of  the  Bavarian  government. 
A  few  copies  of  this  truly  magnificent  atlas  have  been  received 
by  Messrs.  B.  Westermann  k  Co.,  in  New  York.  In  place  of 
comment  of  our  own,  we  translate  from  the  Berlin  Zeitsclirijl  far 
aUgeineine  Erdkunde^  the  following  condensation  of  the  plan  of 
the  compilers. 

F.  Kunstmann,  K.  Vr  Spruner  and  G.  M.  Thomas  have  pub- 
lished an  Atlas  on  the  history  of  the  discovery  of  America,  which 
consists  of  thirteen  most  interesting  sheets  printed  in  facsimile 
from  those  most  valuable  chartographical  documents,  which  are 
found  in  the  Boyal  Library,  the  Library  of  the  University  and 
the  Military  Conservatory  at  Munich.  F.  Kunstmann  in  bis 
learned  treatise  "Die  Entdeckung  Amerika's,  which  precedes  the 
text  explanatory  to  the  charts,  says,  **^The  charts  commence  in 
the  14tn  century,  when  they  first  appear  as  the  product  of  inde- 
pendent inquiry,  and  follow  the  progress  of  the  voyages  of  dis- 
covery, the  results  of  which  are  for  the  most  part  deposited  itt 
them.  Our  knowledge  that  the  Azores  were  aiscovered  in  ther 
14th  century,  we  owe  solely  to  the  charts,  as  we  have  no-  ©ther 
historical  accounts  concerning  them.  The  history  of  the  Canary 
Isles  which  is  at  first  but  fragmentary,  is  also  completed  by  then>. 
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They  also  enlighten  and  increase  our  knowledge  in  relation  to 
the  discoveries  in  America  generally.  In  these  charts  we  also 
have  original  records  for  the  nistorv  of  the  voyages  of  the  sepa- 
rate nations.  They  commence  with  the  voyages  of  the  Italians^ 
who  first  set  out  independently,  then  in  the  service  of  Portugal, 
Spain  and  England,  leaving  us  those  grand  drawings  of  the 
globe,  which  were  continued  and  finished  by  other  nations. 
These  accordingly  preceded  the  systematic  descriptions  of  the 
world,  which  furnisned  us  with  but  poor  and  scanty  information 
in  rcRard  to  the  discovery  of  Amenca,  although  me  charts  had 
already  presented  an  almost  complete  picture  of  what  was  then 
known."  Of  the  thirteen  sheets  of  the  atlas  the  first  five  relate 
to  the  time  of  Magalhaens's  voyage  of  discovery  down  to  its  com- 
pletion ;  the  following  eight  explain  the  history  of  discovery  to 
the  end  of  the  16th  century.  We  will  here  attempt  to  show  the 
importance  of  this  publication  by  a  short  extract  irom  F.  Kunst- 
mann's  explanations  to  the  charts. 

The  first  sheet  the  contents  of  which  Schmeller  had  made 
known  in  his  academical  treatise,  *'  On  several  older  Sea-Charts  in 
Manuscript,"  (December,  1843J — ^is  written  in  the  Portuguese  lan- 
guage and  bears  the  name  of  its  author  at  its  head,  Pedro  Beinel 
a  fez.  Barros  (Dec.  1,  lib.  3,  c.  12)  mentions  a  Pedro  and  a  Eod- 
rigo  Reinel,  The  former  was  sent  in  1487  to  the  negro-chieftain 
Mandimansa  at  the  Gambia.  Bodrigo  is  mentioned  in  the  same 
year  as  a  merchantile  agent  in  the  Oasis  Ouadan  on  his  way  from 
Arguim  to  Timbuctu.  In  the  following  century,  the  Portuguese 
Sebastian  Alvarez,  mercantile  agent  at  Sevilla,  mentions  in  his 
account  of  the  enterprises  of  Magalhaens  (made  July  18, 1519  to 
Bang  Emanuel  of  Portugal,)  two  Eeinels,  fiather  and  son,  omit- 
ting however  their  christian  names.  "I saw,  he  says,  the  Moluc- 
can  Islands  on  the  globe  and  the  chart,  (en  la  poma  y  carta) 
which  Reinel  the  son  has  made  here ;  both  were  yet  incomplete, 
when  his  father  came  to  him,  who  finished  them  and  put  the 
Mollaccan  Islands  in."  For  this  master  were  also  made  ail  those 
charts  which  Diego  Bibero  completed,  who  was  the  assistant  and 
probably  also  the  pupil  of  the  older  Beinel ;  hence  the  conform- 
ity in  that  part  of  Pedro  Beinel's  chart  which  represents  North 
America,  with  the  northern  part  of  America  in  Diero  Bibero's 
chart.  The  former  contains  in  the  new  world,  only  tne  eastern 
coast  of  Newfoundland  and  our  present  Labrador  up  to  Hudson's 
Bay,  in  a  continuous  drawing  agreeing  with  the  report  given  by 
the  Venetian  ambassador  Pasqimligo,  (October  19,  1501)  on  the 
second  voyage  of  Caspar  Cortereal  in  the  year  1601,  from  which 
but  two  Caraveles  with  sixty  natives,  without  Cortereal,  returned. 
Soon  after  this  voyage  the  above  chart  was  probably  worked  out 
in  Portugal. 
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The  seoond  chart  represents  the  notions  of  that  period  in 
which  North  America  was  believed  to  consist  of  a  number  of 
islands  between  which,  it  was  hoped,  a  passage  might  be  found 
to  the  MoUuccas.  We  find  here  the  "Terra  de  Corte  Beall "  com- 
pletely separated  and  the  terra  de  lauorador  (Labrador)  as  a 
complete  island.  North  of  Great  Britain  the  *'  Terra  de  Ures- 
land''  (Vresland,  Frisland)  is  situated,  a  name  which  according 
to  Zahrtmann  is  derived  from  Ferris  land  as  English  mariners 
called  the  Faroes.  Besides  this,  the  sheet  contains  the  Weat 
Indies  (le  Antilie^  the  northern  and  part  of  the  eastern  coast  of 
South  America,  tne  latter  up  to  Bio  de  Cananor,  as  according  to 
Peschel,  it  is  often  written  instead  of  Bio  de  Oananea,  on  the 
Italian  charts  published  since  •1507,  which  were  copied  after 
Buysch. 

On  the  third  chart,  which  only  marks  the  discoveries  of  the 
Portuguese,  of  which  the  Spaniards  take  no  notice,  Labrador,  (or 
Groenland,  and  the  "  Terra  de  Corte  Beall"  appear  also  as  sepa- 
rate continents  in  accordance  with  the  discovenes  of  C.  Cortereal 
in  his  two  voyages  in  the  years  1600  and  1601.  As  a  third  con- 
tinent, is  seen  the  eastern  coast  of  South  America  from  Cape 
Boque  up  to  R  Cananea,  in  conformity  with  the  results  obtained 
by  the  coast-voyage  in  the  year  1501,  in  which  Amerigo  Ves- 
pucci took  part 

The  fourth  chart  represents  North  America,  Labrador,  New- 
foundland under  the  name  Bacalnaos  instead  of  Bacalhaos,  and 
the  country  of  Corte  Beal  as  all  three  separated  from  one  an^ 
other  by  straits.  In  Central  America  the  reninsula  of  Yucatan 
appears,  and  the  chart  must  therefore  have  been  finished  afi;er  the 
year  1617.  Honduras  with  the  islands  lying  before  the  same, 
the  Isthmus  with  the  Pacific  coast,  the  latter  however  without 
nomenclature,  and  finally  the  West  India  Islands.  The  South 
American  coast,  richly  furnished  with  names,  extends  southerly 
over,  the  B.  Cananea  up  to  C.  Santa  Maria,  comprising  a  region 
which  was  not  drawn  upon  the  former  sheet,  which  however  in 
Kunstmann's  opinion  was  discovered  already  in  the  vear  1501 ; 
others  say,  that  Juan  de  Solis  discovered  it  first  The  original 
of  this  chart  in  the  Military  Conservatory,  contains  also  the 
Eastern  Hemisphere,  which  is  not  communicated  in  this  atlas  for 
want  of  space.  Here  the  Moluccan  isles  are  noted  with  the 
addition:  "ilhas  de  maluqua  donde  vem  ho  cravOr"  The  fleet 
which  Albuquerque  had  sent  out  to  open  the  trade  with  the 
Moluccan  Islands,  first  reached  them  early  in  the  year  1512. 

The  fifth  sheet  has  been  taken  from  an  atlas  which  consists  of 
seven  charts  and  formerly  belonged  to  the  Monastery  of  Metten 
but  now  is  preserved  in  the  Boyal  Library  at  Munich.  One 
chart  of  this  atlas  bears  the  inscription :  Vesconie  de  Maiollo  civis 
Janita  campoeuy  hanc  carian  in  Janua,  with  the  year  1519,  which 
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probably  alao  indicates  the  time  of  origin  of  the  other  six  sheets. 
Majolo  is  situated  in  the  papal  dominions,  and  a  Jacobus  de 
Majolo  condam  Vesconti,  probably  a  son  of  the  one  mentioned 
above,  presents  himself  as  the  author  of  a  chart:  *' Janua  anno 
Domini  1551  die  19  marsi."  The  chart  taken  from  this  atlas 
by  Kunstmann  commences  on  the  American  continent  with  the 
coast  of  Honduras,  upon  which  the  Rio  de  Cama  Boma  (Cape 
Cameron),  and  the  Bay  of  Xagoa,  both  discovered  in  1508,  are 
named.  Besides  these  the  four  ereat  Antilles  are  noted  upon 
it  and  a  considerable  number  of  smaller  islands.  The  South 
American  continent  is  also  already  drawn  out  up  to  the  Cape  of 
St  Maria  and  is  richly  furnished  with  names. 

The  following  charts  belong  to  a  period  after  Magalhaens's 
voyage.  Sheets  six  and  seven  are  taken  from  an  atlas  of  thir- 
tee'n  charts,  which  is  kept  in  the  Library  of  the  University,  and 
which  can  only  have  been  drawn  after  the  year  1534,  as  Cuzco 
is  mentioned  in  it. 

The  sixth  sheet  commences  at  the  eastern  coast  of  America 
with  the  terra  "  che  descobrio  steuen  comes,"  L  e.,  the  country 
which  Estevan  Gomez  had  discovered  in  1525.  It  contains  the 
terra  de  lecendiadosj  i.  e.,  the  coasts  of  Pennsylvania,  Virginia 
and  Carolina,  which  the  Licentiates  Lucas  Vasquez  de  Aillon 
and  Matienzo  are  supposed  to  have  already  discovered  in  1520; 
and  also  Mexico  under  the  name  Teinistitan  vel  Misicho; — the 
central  American  coast,  near  which  Yucatan  is  represented  as  an 
island ; — ^the  Antilles  and  the  northern  coast  of  South  America. 
In  the  south,  we  perceive  Magalhaens's  Strait  (Strictum  de 
^agellano)  with  the  harbor  of  St.  Julian  and  Fireland,  and 
from  the  western  coast  of  America  is  seen  a  continuous  stretch 
of  Colao  Provintia  and  Peru  Provintia  in  the  south,  up  to  Cali- 
fornia in  the  north,  which  latter  is  represented  as  a  peninsula. 
In  the  remoter  part  of  the  Pacific  Ocean,  several  of  the  east 
Asiatic  islands  are  noted  as  Dshilolo,  Timor,  Sumatra,  and  on 
the  eastern  side  of  Asia,  Bengala  Civitas  and  China  Civitas. 

The  seventh  sheet,  taken  from  the  same  atlas,  represents  the 
countries  on  both  sides  of  the  Atlantic  Ocean :  the  eastern  coast 
of  America  from  Newfoundland  (terra  de  bacalaos)  in  the  north, 
to  Magalhaens's  Strait,  inclusive  of  that  part  of  the  Brazilian 
coast  which  is  wanting  on  the  former  chart,  and  the  coast  of  La 
Plata  south  to  the  Stnctum  de  Magellano  and  the  northern  coast 
of  the  Fireland  with  the  Campana  de  Koldan,  which  is  called 
after  a  German  companion  of  Magalhaens.  As  on  the  former 
sheet  so  also  here  the  west  coast  of  Patagonia  and  the  coast  of 
Chile  are  wanting. 

The  sheets  eight  to  twelve  are  taken  from  the  atlas  of  Vaz 
Dourado,  the  original  of  which  with  the  year  1571  is  found  in 
the  Archives  at  Lisbon.    The  Royal  Library  at  Munich  possesses 
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a  much  more  splendid  copy  of  the  year  1580,  which  however 
deviates  in  many  respects  from  the  original.  The  eighth  sheet 
furnishes  a  complete  drawing  of  the  coast  of  South  America 
south  of  the  mouth  of  the  La  Plata  with  Magalhaens^s  Strait,  on 
which  the  Cape  deltas  virgines  and  the  Fireland,  which  is  divided 
into  several  islands,  are  named.  The  western  coast  of  South 
America  is  abundantly  furnished  with  names.  The  ninth  sheet 
is  equally  rich  and  contains  the  northern  half  of  South  America; 
the  tenth  sheet  has  Central  and  a  part  of  North  America;  sheet 
eleven  gives  the  region  where  the  River  St.  Lawrence  empties 
into  the  sea>  Newfoundland  as  an  island  (a  part  of  its  eastern 
coast  appearing  as  a  separate  isle)  together  with  the  Terra  de 
Lavrador,  north  of  the  River  St.  Lawrence ;  and  finally  sheet 
twelve  gives  the  western  coast  of  North  America,  including  the 
peninsula  and  the  Gulf  of  California. 

The  last  sheet  of  the  atlas  reproduces  an  old  English  chart 
with  the  inscription  "Thomas  Hood  made  this  platte  1692." 
The  original  belongs  to  the  valuable  collection  of  the  Duke  of 
Northumberland,  Robert  Dudley,  who  died  1689  at  Florence  ia 
Italy.  The  part  of  America  which  is  here  represented,  compri- 
ses the  great  Antilles,  the  Bahama  isles,  the  coast  of  Yucatan. 
Mexico,  Florida  and  Norumbega,  which  latter  name  is  retainea 
for  a  considerable  part  of  the  American  coast  south  of  the  River 
St.  Lawrence. 

The  atlas  therefore  comprises  a  great  number  of  most  valuable 
documents  in  relation  to  the  history  of  the  discovery  of  the  new 
continent  The  execution  of  the  different  sheets  is  so  excellent, 
that  the  whole  work  may  justly  be  called  splendid.  The  text 
accompanying  the  same,  contains,  besides  Kunstmann's  com- 
ments  above  mentioned  and  the  explanatory  notes  to  the  single 
charts,  a  log-book,  first  edited  by  G.  M.  Thomas,  which  was  taken 
from  a  ship  of  Drake's  third  expedition  (Aug.  28, 1595  until  May 
10,  1596,)  and  is  preserved  in  tne  Royal  Library  at  Munich. 

The  Fate  of  Sir  John  Fbanklin.— The  following  letter 
has  been  addressed  to  the  Secretary  of  the  Admiralty  by  Capt. 
P.  L.  McClintock,  R.  N. 

«TachtFox,R.T.S. 

"Sir :  I  beg  you  will  inform  the  Lords  Commissioners  of  the 
Admiralty  of  the  safe  return  to  this  country  of  Ladv  Franklin's 
Final  Searching  Expedition,  which  I  have  had  the  honor  to 
conduct 

"  Their  lordships  will  rejoice  to  hear  that  our  endeavors  to 
ascertain  the  fate  of  the  *  Franklin  Expedition'  have  met  with 
complete  success. 

*'  At  Point  Victory,  on  the  northwest  coast  of  Bang  William's 
Island,  a  record  has  been  found,  dated  the  25th  of  April,  1848, 
and  signed  by  Captains  Crozier  and  Fitzjames.    By  it  w^  wtv9 
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informed  that  her  Majesty's  ships  Erebus  and  Terror  were  abaii' 
doned  on  the  22d  of  April,  1848,  in  the  ice,  five  leagues  to  the 
N.N.W.,  and  that  the  survivors — in  all  amounting  to  one 
hundred  and  five  souls,  under  the  command  of  Captain  Crozier 
— were  proceeding  to  the  Great  Fish  River.  Sir  John  Franklia 
had  died  on  the  11th  of  June,  1847. 

"  Many  deeply  interesting  relics  of  our  lost  countrymen  have 
been  picked  up  on  the  western  shore  of  King  William's  Island, 
and  others  obtained  from  the  Esquimaux,  by  whom  we  were  in- 
formed that,  subsequent  to  their  abandonment,  one  ship  was 
crashed  and  sunk  by  the  ice,  and  the  other  forced  on  shore, 
where  she  has  since  been,  affording  thein  an  almost  inexhausti- 
ble mine  of  wealth. 

"Being  unable  to  penetrate  beyond  Bellot  Strait,  the  Fox 
wintered  in  Brentford  Bay  and  the  search,  including  the  estuary 
of  the  Great  Fish  River  and  the  discovery  of  eight  hundred 
miles  of  coast  line,  by  which  we  have  unitea  the  explorations  of 
the  former  searching  expeditions  to  the  north  and  west  of  our 
position  with  those  of  James  Ross,  Dease  and  Simpson,  and  Rae 
to  the  south,  has  been  performed  by  sledge  journeys  this  spring, 
conducted  by  Lieutenant  Hobson,  R.N.,  Captain  Allen  Young 
and  myself 

"As  a  somewhat  detailed  report  of  our  proceedings  will 
doubtless  be  interesting  to  their  lordships,  it  is  herewith  enclosed, 
together  with  a  chart  of  our  discoveries  and  explorations,  and  at 
the  earliest  opportunity  I  will  present  myself  at  the  Admiralty 
to  afford  further  information,  and  lay  beiore  their  lordships  tM 
record  found  at  Port  Victory."  D.  c.  o. 

Yale  OoUege  Library,  Oct,  1869. 


Art.  XL  v. — Oorrespondence  of  Prof  Jerome  NtckUs^  dated 
Nancy^  August  20th,  1869. 

Necrology, — Cagniard  de  Latour, — ^This  physicist  died  lately  in  bis  82d 
year.  He  was  born  in  Paris,  March  31st,  1777.  He  entered  the  Poly- 
technic School  in  1794 — the  year  of  its  foundation.  Two  years  later  be 
left  this  school  to  enter  the  corps  of  hydrographic  engineers.  He  soon 
however  quitted  this  duty  to  devote  himself  exclusively  to  scientific  labors. 
Nevertheless  he  accepted  in  1811  administrative  duties  in  connection  with 
his  former  profession.  He  had  already  made  himself  known  by  several 
practical  inventions — among  others  the  adaptation  of  the  Archimedan 
screw  to  the  purposes  of  a  blowing  machine.  This  apparatus  is  still 
known  in  France  by  the  name  of  Cagmardelle,  in  honor  of  the  inventor. 

In  1814,  at  the  time  when  France  was  oppressed  by  the  European 
coalition — €agniard  de  Latour  invented  a  process  for  polishing  cannon 
powder,  which  passed  iounediately  into  use,  with  the  beet  results. 
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About  the  same  time  he  iDvented  a  portable  mill  for  grindiDg  wheat 
in  camp.  It  weighed  only  seven  pounds,  and  was  employed  during  the 
disastrous  campaign  of  the  Hundred  Days. 

In  1818  he  devoted  himself  to  gas  illumination,  and  largely  aided  the 
genera]  introduction  of  this  important  industry  into  France.  It  was  how- 
ever in  1819  that  he  made  his  most  important  and  beautiful  invention, 
the  Sirene,  by  which  he  was  able  to  determine  with  accuracy  the  vibra- 
tions of  sound.  This  instrument  he  employed  upon  various  gases  and 
liquids.  He  discovered  thereby  the  origin  of  what  is  called  technically 
timbre,  that  quality  in  sound  by  which  instruments  are  distinguished  from 
each  other  although  sounding  in  the  same  pitch  and  with  like  intensity. 

In  1822  he  published  his  researches  upon  the  effect  produced  by  heat 
upon  bodies  under  great  pressures.  He  deduced  from  these  researches 
the  fact  that  a  liquid  may  be  converted  into  a  vapor  occupying  the  same 
or  but  little  more  space  than  the  original  liquid,  a  result  distinguished  by 
Faraday  bb  ^the  law  of  Cagniard  de  LaUmr^  These  experiments  led 
to  the  discovery  of  the  methods  of  liquefying  gases. 

By  heating  wood  with  steam  under  high  pressure  he  obtained  a  tarry 
product  resembling  coal.  This  experiment  has  been  repeated  recently 
under  better  conditions  and  real  coal  has  been  thus  obtained. 

Cagniard  de  Latour  is  the  author  of  the  physiological  theory  of  fer- 
mentation, which  refers  the  chemical  phenomena  to  the  vital  power  of  a 
confervoid  plant  The  dial-faced  balance :  a  machine  for  estimating  the 
flight  of  birds :  the  filiform  hydraulic  pump  and  the  "  canon-pompe,''  are 
al«>  his  inventions.  Moreover  he  is  the  author  of  published  researches  on 
the  change  of  volume  in  bodies  submitted  to  different  degrees  of  tension 
fraction).  Lastly,  in  1826  he  constructed  the  Suspended  Aqueduct  of 
Croutol,  nearly  two  hundred  meters  long,  and  without  intermediate  sup- 
port 

Disinfeetion  and  dressing  of  wounds, — For  several  weeks  the  scientific 
and  medical  world  has  been  greatly  interested  by  the  introduction  of  a 
new  and  remarkable  topical  application  for  dressing  wounds.  Official 
experiments  on  this  dressing  have  been  made  at  "  ^  VhariU^^  where  can- 
cers and  other  affections  of  that  kind  receive  special  attention.  The  dis- 
tinguished surgeon  Velpeau,  after  experiments  with  this  disinfectant  on 
suppurating  wounds  in  a  putrid  state,  nas  reported  favorably  to  the  Acad- 
emy of  Sciences.    We  extract  some  passives  from  his  report 

'*  A  large  mammillary  ulcer  with  mortification  of  the  skin  was  treated 
with  the  topic  both  in  powder  and  in  pomade.  The  suppuration  dimin- 
ished and  the  odor  disappeared.  At  the  same  time  the  affected  surface 
became  cleansed  and  the  mamma  without  pain. 

In  the  case  of  a  woman  with  a  vast  cancerous  ulcer  eating  away  all 
the  left  side  of  the  chest,  the  odor  of  purulent  pus  afler  two  daily  ap- 
plications disappeared. 

A  youuff  man  was  treated  whose  hand  was  scalded  by  a  steam  boiler 
and  mortification  had  supervened,  involving  nearly  the  whole  of  one  fin- 
ger. On  Saturday  morning  this  finger  was  in  a  complete  state  of  morti- 
fication and  gave  out  a  disgusting  odor,  it  was  dressed  on  the  morning 
and  evening  of  that  day  with  the  powder  in  question ;  the  bad  finger  waa 
dried  up  immediately,  the  odor  disappeared,  and  the  mortification  ceased* 
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Thus  in  wounds  as  well  as  on  fetid  animal  matters  disconnected  with 
the  body  this  topic  disinfects  them  at  once,  having  no  trace  of  odor  be- 
yond a  slight  and  not  disagreeable  smell  of  bitumen. 

He  adds  that  this  mode  of  disinfection  occasions  neither  pain,  irrita- 
tion, swelling  or  inflammation ;  it  also  appears  rather  to  favor  than  other- 
wise, the  progress  of  granulation  and  cicitrization ;  there  is  therefore  no 
inconvenience  in  applying  it  to  various  ulcers,  sores  and  wounds  requiring 
to  be  disinfected." 

Resulte  equally  favorable  have  been  obtained  at  the  veterinary  estab- 
lishment at  Alfort 

The  Major  General  of  the  French  army  in  Italy,  anticipating  these  re- 
ported results  gave  orders  for  the  use  of  this  topic  immediately  for  the 
relief  of  the  wounded.  The  success  of  this  treatment  has  been  commu- 
nicated by  Marshall  Vaillant  to  the  Academy.  The  report  details  the 
successful  treatment  by  this  means  of  gangrened  sores  upon  twenty 
wounded  Austrians  in  the  hospital  at  Milan.  These  ca^es  the  physicians 
assert  were  of  the  worst  possible  character,  and  the  success  immediate 
and  complete. 

What  is  this  remarkable  topic  ?  It  is  a  mixture  of  100  parts  of  plas- 
ter of  Paris  mth  3  parts  of  coal  tar.  The  mixture  is  easily  made  in  a 
morter.  Its  application  is  made  by  mixing  the  powder  with  olive  oiL 
The  application  either  of  the  powder  or  the  pomade  occasions  no  distress 
even  if  placed  in  direct  contact  with  the  surface.  The  treatment  has  the 
double  advantage  of  disinfecting  and  also  absorbing  the  pus — ^thus  dis- 
pensing with  the  employment  of  lint — as  the  late  experience  in  Italy  has 
abundantly  proved. 

This  simple  mixture  was  originally  prepared  for  the  disinfection  of  ar- 
tificial manures.  Its  author  is  Mr.  Ed.  Come,  veterinary  surgeon  at  Li  bos 
(Lot  and  Garonne).  Mr.  Demeaux,  one  of  his  medical  friends,  conceived 
the  idea  of  applying  it  to  the  disinfection  of  sores,  of  purulent  liquids  and 
the  debris  of  anatomical  dissections.  Human  ordure  in  full  decomposi- 
tion and  giving  off  an  infectious  odor  has  by  this  powder  been  instantly 
transformed  into  a  odorless  earthy  mass. 

The  communication  of  Dr.  Velpeau  gave  rise  to  an  important  discus- 
sion which  we  will  now  consider.  M.  Bussy  at  once  recalled  the  fact  that 
charcoal  powder,  the  Boghead  coke,  creosote  and  alkaline  hjrpochlorites 
have  for  a  long  time  been  used  as  disinfectants.  M.  Chevreul  next  called 
attention  to  the  fact  that  in  the  last  century  Dr.  George  Berkeley,  Bishop 
of  Cloyne,  had  published  a  work  on  the  virtues  of  tar-water,  in  which  he 
speaks  of  this  agent  with  enthusiasm.  It  was  esteemed  by  him  as  a  spe- 
cific also  particularly  against' ulcers,  virus  and  the  scurvy. 

More  than  twelve  years  ago  Dr.  Herpin  of  Metz  proposed  a  disinfecting 
mixture  of  plaster  and  carbon.  Dumas  reminded  the  Academy  that  one 
of  its  prizes  was  a  few  years  since  awarded  to  Mr.  Sizet,  who  showed  all 
the  metallic  salts  which  could  be  used  with  advantage  in  disinfection — 
who  also  added  that  the  properties  of  these  disinfectants  were  much  ex- 
alted by  the  addition  of  a  small  proportion  of  coal  tar.  These  experi- 
ments have  also  been  confirmed  elsewhere  by  Mr.  Boussingault,  without^ 
it  is  true,  a  special  reference  to  the  treatment  of  sores  and  ulcers. 

Coal  tar  has  been  used  in  England  for  disinfecting  dead  animals  for 
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the  uses  of  rural  economy.  The  use  of  coal  tar  has  also  been  advised  for 
the  dead  on  the  battle  field. 

Dumas  added  that  having  often  sought  an  explanation  of  these  faots 
he  had  found  it  in  the  fact  illustrated  by  Schoenbein  that  the  vapor  of 
turpentine  when  mixed  with  air  produced  an  abundance  of  ozone.  He 
thought  that  the  vapor  of  coal  tar  oil  might  equally  ozonize  the  air.  In 
this  case  the  odorous  mixtures  would  be  immediately  burned  by  the  ozon- 
ized oxygen  and  the  putrid  odor  rapidly  destroyed. 

If  coal  tar  really  produces  this  action  it  is  necessary,  according  to 
Dumas,  to  distinguish  three  effects.  Ist,  the  destruction  of  the  infectious 
vapor  or  gas  by  means  of  ozone  arising  from  coal  tar.  2d,  the  action  of 
the  plaster  in  preventing  the  production  of  new  infectious  gases  by  the 
solidification  of  the  liquids  present  8d,  the  point  of  arrest  set  to  the 
development  of  putrefactive  process  by  any  of  the  products  contained  in 
coal  tar,  and  especially  the  phenic  acid  which  in  the  smallest  traces  in  the 
form  of  phenate  of  soda  secures  the  preservation  of  animal  matters  in 
free  air. 

On  the  odors  of  perfumes. — On  occasion  of  the  discussion  which  we 
have  just  recorded,  Mr.  Chevreul  offered  his  ideas  upon  the  mode  of  ac- 
tion of  odoriferous  substances.  This  discussion  was  intended  to  recall  the 
publications  which  this  distinguished  chemist  has  made  during  the  past 
thirty  years — researches  made  specially  to  trace  odors  to  their  material 
causes.  He  reviews  in  the  following  manner  the  action  by  which  bodies 
exert  their  odors  when  properly  mixed  with  other  odoriferous  materials. 
1st.  Bodies  themselves  odorant  disguise  the  odors  of  other  substances, 
as  a  strong  light  overpowers  a  feeble  one.  2d.  Bodies  being  them- 
selves odoriferous  act  in  the  manner  of  an  acid  in  neutralizing  a  base, 
dd.  Solid  bodies  may  act  by  capillary  affinity  to  absorb  odors,  as  is  the 
case  for  example  with  charcoal.  4th.  Other  bodies  aet  by  altering  the 
constitution  of  the  odorant  substance,  producing  new  compounds  either 
odorless  or  nearly  so.  Such  is  the  action  of  moist  chlorine  or  oxygenated 
water.  6th.  Lastly,  the  action  may  be  two-fold,  as  in  the  case  of  chlorine 
and  ammonia,  decomposing  one  portion  and  neutralizing  the  other  with- 
out decomposition. 

Neutralization  includes  the  largest  class  of  cases ;  thus  the  volatile 
odorous  acids  are  neutralized  by  alkalies  to  form  odorless  salts.  Ammo- 
nia loses  its  odor  when  united  to  an  acid.  The  odors  in  such  eases  are 
truly  neutralized,  since  displacing  the  acids  liberates  again  the  odors  each 
in  its  own  character.  Examples  of  the  destruction  of  odors  are  numerous 
and  well  known  to  chemists.  Sulphydric  acid,  for  instance,  is  at  once  de- 
composed by  chlorine  and  consequently  disinfected.  Ammonia  by  the  ac- 
.  tion  of  chlorine  offers  an  example  of  both  neutralization  and  destruction 
of  odors,  because  at  the  same  time  we  have  decomposition  of  one  part  of 
the  base  and  the  neutralization  of  another  part  by  the  chlorohydrio  acid 
formed. 

M.  Chevreul  proposes  to  define  odors  by  means  of  a  scale,  analogous  to 
our  notation  of  sounds,  or  for  gradations  of  color  by  the  chromatic  dia- 
gram (which  last  device  we  also  owe  to  this  savant).  The  great  obstacle 
to  this  plan  is  the  difficulty  of  employing  the  sense  of  smell  as  we  employ 
that  of  sight  or  hearing,  a  difficulty  much  increased  by  the  toleratioti 
which  the  smell  soon  acquires  to  odors — becoming  *  biased 
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In  1880  he  endeavored  to  take  account  of  the  changioff  odon  exhaled 
by  the  woad  vats  during  evaporation,  if  possible  to  d^ne  exactly  the 
kind  of  odor  impropriate  to  each  condition  of  the  vat  He  reached  no 
positive  results  although  he  detected  in  the  dye  stuff  bath  five  perfectly 
distinct  odors ;  the  odor  of  ammonia,  a  sulphurous  odor,  a  metallic  odor, 
an  aromatic  odor,  clinging  for  many  months  to  the  woolen  stuflb  which 
had  passed  through  the  woad  vat,  and  lastly,  the  odor  of  a  volatile  add 
analogous  to  that  of  animal  matters  in  decomposition.  M.  Chevreul  hoped 
to  detect  in  these  odors  of  the  dye  vats  svmptoms  to  guide  the  dyer  in 
his  art,  as  the  physician  finds  new  indications  in  his  knowledge  <^  symp- 
toms depending  on  the  chemical  nature  of  organic  solids  and  liquids,  if 
these  symptoms  can  be  certainly  recognized  by  their  odor.  Thus  he  did 
not  shrink  from  exposing  himself  to  the  most  repulsive  odors  of  the  organ- 
ism to  reach  his  results.  Having  often  heard  the  odor  of  a  cancer  spoken 
of  as  characteristic  he  examined  it  and  recognized  it  to  a  compound  of — 
1st,  an  ammoniacal  odor  turning  blue  a  reddened  test  paper.  2d,  a  feeble 
butyric  odor.  3d,  a  heavy  odor  which  is  familiar  in  the  *  trying  out'  of 
suet  or  lard.  No  specific  odor  exists  then  in  cancers,  since  the  three  odois 
recognized  coexist  in  nonrca$u:eroui  matters  which  the  disease  alten. 
He  recognized  these  matters  in  the  odor  of  pus  and  other  products  of 
animal  origin,  and  he  also  detected  in  them  a  sulphurous  odor  and  a 
smell  of  fish,  due  probably  to  a  compound  ammonia. 

To  all  these  odors  he  adds  what  he  calls  the  stale-nauseous  (fade  nau- 
eeabonde)  which  appears  in  we^l-water  that  has  stood  some  days  in  a 
vessel  in  which  have  been  placed  egg  shells  impregnated  with  albumen. 

I^We  may  be  permitted  to  add  to  these  interesting  facts  some  others 
which  we  submit  to  the  distinguished  author  of  the  diromatic  circle  and 
researches  on  the  fiitty  bodies. 

1.  If  an  odorous  substance  can  be  neutralized  or  destroyed  by  another 
odorant  body  there  are  others  destitute  of  odor  which  by  union  produce 
odorant  substances. 

^To  this  class  of  odorless  bodies  belong  0,  S,  Se,  Te,  0,  H,  As,  Az, 
and  we  might  add  P,  which  is  oderless  unless  combined.) 

2.  Likewise  there  are  odorless  bodies  which  have  become  odorant  by 
union  with  others  endowed  with  odor. 

It  is  thus  with  oxalic,  malic,  butyric,  racemic,  citric,  sorbic  (the  add 
recently  discovered  by  Hoffmann),  liorio,  silicic  acids,  aJl  odorless,  which 
however  produce  with  the  elements  of  alcohol,  ethers  more  or  less  aromatic. 

8.  It  is  necessary  to  distinguish  those  bodies  which  act  mechanically 
on  the  olfactory  membranes  (e.  g.,  CIH,  FIH,  BrH,  IH,  and  the  vapors 
of  NOg-f-HO,  SO3HO)  from  those  which  exert  a  physiological  influence 
(for  example,  CI,  Br,  I,  NO4,  SO 2,  the  hydrocarbons,  the  essential  oils, 

4.  It  is  necessary  also  to  distinguish  bodies  having  an  odor  proper, 
that  is,  an  odor  which  exists  when  they  form  compounds  with  other 
bodies  (for  example,  arsenic).  The  arsenical  odor  is  recognized  in  ^sH^, 
AsBr^,  and  in  the  cacodyl  series.  Tin  is  another  example.  The  odor  of 
tin  characterizes  a  largs  number  of  stannic  compounds.  Sulphur :  thus 
SOfSH,  S^C,  SNHg,  SCI9  &o^  are  distinguished  by  a  more  or  leas  sul- 
phurous odor. 
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We  miflrht  also  mentioii  napthaline,  benzoin,  and  other  hydrooarbons 
and  organic  radicals. 

We  see  that  this  group  of  bodies  characterized  by  a  peculiar  odor,  em- 
braces those  elements  which,  lik4  sulphur,  arsenic  and  phosphorus,  are 
destitute  of  odor,  that  is,  their  odor  is  manifest  only  in  combination.  If 
we  examine  these  phenomena  we  observe  (a)  that  elementary  bodies  are 
usually  destitute  of  odor ;  (b)  that  in  general  the  least  odorant  compounds 
are  oxygen  compounds ;  (c)  highly  odorant  compounds  are  usually  those 
containing  hydrogen.  These  seemingly  singular  facts  may  to  a  certain 
extent  be  explained  when  we  remember  that  in  general  chemical  com- 
pounds become  less  volatile  as  they  fix  oxygen,  which  by  union  with  hy- 
drogen they  become  more  volatile.  But  these  considerations  do  not  ex- 
plain all ;  Uiey  do  not  tell  us  why  CO  and  00^  are  odorless  gases,  while 
C12H,  OjeHg,  CjjHq,  d^c.  d^c^  are  odorant 

Moreover  the  perfumes  properly  so  called,  as  musk  and  the  aromatic 
essences,  rose,  lemon,  orange,  bergamot,  lavender,  d^c  are  eminently  hy- 
drogen compounds.  They  are  not  all  volatile  and  some  of  them  may  be 
exposed  to  Uie  air  for  years,  exhaling  odor  all  the  time,  with  no  sensible 
loss  of  weight  Amonff  these  are  the  perfumes  isolated  by  Milon  in 
1856.*  The  cause  of  odors  is  not  referable  exclusively  to  the  phenomena 
of  volatility,  although  as  a  general  thing  the  odor  cf  most  bodies  is  de- 
Teloped  when  they  are  volatilized. 

Hydrogen  must  be  considered,  par  excellence,  the  exciting  cause  of 
odors.  This  element  possesses  above  all  other  substances  the  peculiar 
property  of  developing  odors  even  with  odorless  bodies,  as  N,  C,  8e,  Te, 
r,  &0,,  and  a  great  number  of  compounds,  of  these  and  other  elements. 

Oxygen  on  the  other  hand  appears  to  act  the  chief  part  in  the  percep- 
tion of  odors ;  it  seems  indeed  proved  that  odors  are  not  recognizable 
where  there  is  not  oxygen  in  the  air  to  bathe  the  olfactory  membranes.] 

Humboldt  Foundation. — [After  mentioning  this  foundation,  of  which 
we  give  a  more  detailed  notice  on  a  subsequent  page  of  this  volume,  our 
correspondent  adds : — ^  We  remark  that  this  foundation  resembles  the 
Society  for  Aiding  the  Friends  of  Science,  with  this  difference,  that  the 
Humboldt  Foundation  proposes  particularly  to  aid  rising  talent  and  to 
encourage  scientific  explorations,  while  the  Society  for  the  Friends  of 
Science  sustains  scientific  men  in  declining  health  and  comes  to  the  relief 
of  their  widows  and  orphans.  The  two  organizations  are  therefore  com- 
plementary to  each  other,  and  are  worthy  to  go  on  side  bv  side. 

Photography  by  Carbon.  Concoursfor  the  prize  founded  by  the  Duke 
cf  Luynee. — We  have  for  some  years  past  discussed  this  photographic 

Suestion — the  object  of  a  prize  established  by  a  distinguished  amateur, 
lie  Duke  of  Luynes.  It  is  required  to  discover  a  method  by  the  use  of 
carbon  alone,  neglecting  salts  of  gold,  silver,  and  other  metals,  to  produce 
photographs,  this  being  the  only  material  which  submitted  to  the  test  of 
time  has  transmitted  to  us  without  change  records  almost  3000  years  old. 
The  Concours  has  been  held ;  but  unfortunately  the  Commission  of  the 
Photographic  Society,  to  whom  it  was  referred,  are  unable  to  announce  a 
full  success  and  the  trial  has  been  adjourned  for  three  years. 

*  This  Jonmal,  July,  1866,  pi  109. 
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Many  persons  contested  the  prize.  The  desideratum  if  to  obtab  a 
coating  of  carbon  in  a  manner  analogous  to  that  from  silver  or  gold, 
namely,  by  reduction.  But  chemistry  as  yet  has  failed  to  discover  a  pro- 
cess for  the  reduction  of  carbon  compounds,  and  photographers  have  re- 
sorted to  animal  black  which  they  have  applied  in  any  convenient  man- 
ner to  plates  previously  exposed  to  the  sun.  We  give  a  resumS  of  the 
new  results  in  two  memoirs  esteemed  by  the  Commission  worthy  of  re- 
ward. 

Messrs.  Gamier  and  Salmon,  the  authors  of  one  of  these  memoirs, 
cover  the  surface  of  paper  with  a  film  obtained  from  an  intimate  mixture 
of  bichromate  of  ammonia  and  albumen.  This  coating  is  dried  by  heat 
and  exposed  to  the  sun  in  a  frame  covered  by  a  glass  positive.  The  pic- 
ture appears  in  a  yellow-brown  tint  which  becomes  more  intense  by  a 
gentle  warmth.  The  sheet  thus  prepared  is  fixed  on  a  planchette  and 
covered  with  finely  powdered  ivory-black,  the  coating  being  made  even 
by  a  stump  of  cotton.  It  is  next  detached  and  plunged  in  common  water^ 
the  image  uppermost,  and  there  gently  moved  at  intervals  for  a  quarter  of 
an  hour.  The  water  is  then  drawn  off  and  the  picture  served  in  a  bath 
composed  of  5  parts  of  concentrated  sulphurous  acid  diluted  in  100  parts 
of  water,  moving  it  about  as  before  at  intervals.  After  this  double  pro- 
cess the  carbon  almost  entirely  disappears  from  the  lights  and  clear  spaces, 
while  it  remains  in  quantities  proportional  to  the  greater  or  less  intensity 
of  action  of  the  light  upon  the  other  portions,  and  thus  the  proof  finally 
reproduces  the  positive,  but  not  perfectly,  since  the  lights  and  half  tints 
are  not  pure  and  the  blacks  lack  somewhat  of  brilliancy  and  perfectness. 
But  the  process  is  simple  and  good ;  it  remains  only  to  perfect  it. 

M.  Pouncy,  another  competitor,  operates  a  little  differently,  but  obtains 
results  equally  satisfactory.  His  process  differs  in  applying  the  carbon 
before  exposure  of  the  proof  to  light,  the  sensitive  coating  being  formed 
at  once,  of  bichromate  of  potassa,  gum  arabic  and  finely  divided  carbon, 
txposed  not  under  a  positive  but  under  a  negative  plate.  On  removal 
the  plate  is  placed  in  a  bath  of  pure  water ;  after  five  or  six  hours  im* 
mersion  he  washes  under  a  cock  of  common  water  and  the  carbon  posi- 
tive is  obtained. 

In  this  process  the  manipulation  is  a  little  easier  and  more  simple. 
The  use  of  a  negative  authorized  the  expectation  of  a  better  result,  but 
the  exposure  is  longer  than  in  the  mode  of  Gamier  and  Salmon,  whose 
use  of  a  positive  avoids  the  chances  of  accident  which  attend  the  nega- 
tive plates  in  the  hands  of  the  operator. 

Messrs.  Pouncy,  Gamier  and  Salmon  share  the  prize  with  Mr.  Poiterin, 
who  has  the  merit  of  anticipating  these  photographers,  whose  methods 
are  only  an  advance  on  the  process  which  Mr.  Poiterin  published  in  1866. 

Transformation  of  cellulose  into  sugar, — We  have  already  spoken  in 
thia  Journal*  of  the  plan  of  Pelouze  for  facilitating  the  experiment  of 
Braconnot — the  transformation  of  cellulose  into  sugar — by  exposing  the 
woody  fibre  and  dilute  acid  to  high  pressure  and  heat  It  is  known,  and 
the  fact  is  recognized  by  ^.  Pelouze  himself,  that  this  idea  has  been  some 
years  since  put  in  practice  both  by  Mr.  Weil  and  also  by  Mr.  Tribouillet, 
who  obtained  a  patent  for  the  process. 

*  This  volume,  page  126. 
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TraMjbrmaiion  of  cellulose  into  parchment  or  parchment-paper. — li 
appears  that  this  curious  product  of  the  action  of  concentrated  sulphuric 
acid  on  bibulous  paper,  by  which  means  the  paper  is  changed  to  a  tissue 
very  much  resembling  ordinary  parchment^  nearly  as  strong  and  resisting 
the  action  of  boiling  water,  which  parchment  does  not.  It  appears  that 
this  is  not  a  new  observation,  but  was  first  made  known  in  1846  by 
Messrs.  Poumar^de  and  Figuier  in  the  Journal  de  Chemie  et  de  Pharm. 
for  1847,  under  the  name  of  papyrine.  This  product  however  was  pre- 
pared by  aid  of  an  add  of  less  concentration  than  is  used  for  parchment- 
paper  and  consequently  it  did  not  possess  all  the  desirable  properties 
belonging  to  vegetable  parchment,  which  is  susceptible  oC  a  multitude 
of  important  applications. 

Acclimation.  The  Dromedary  imported  into  South  America. — On  the 
21  St  of  June  last  the  ship  ^^  Splendide^^  of  Marseilles  sailed  from  the  port 
of  Algiers  for  Brazil,  having  on  board  fourteen  camels  (four  males  and 
ten  females)  selected  and  purchased  by  the  Society  for  Zoological  Accli- 
mation (Sodete  Zoologique  d' Acclimation)  to  the  order  of  the  Brazilian 
government ;  this  government  having  decided  to  test  the  acclimation  of 
these  animals  in  the  sandy  provinces  of  Brazil.  Severafof  these  prov- 
inces, particularly  C^ara,  during  many  months  of  the  year  are  destitute 
of  water,  and  much  resepEible  in  physical  characters  those  regions  of 
Africa  and  Asia  where  the  camel  and  dromedary  are  so  eminently  ser- 
viceable. 

The  Society  of  Acclimation,  in  view  of  the  importance  of  the  case,  have 
sent  one  of  the  Vice  Presidents  of  the  society,  M.  Richard  (du  Cantal),  a 
distinguished  zootechnist,  to  Algeria,  between  Boghar  and  Lagonat,  in  a 
region  inhabited  by  one  of  the  tribes  most  distinguished  for  the  number 
and  beauty  of  their  dromedaries.  From  these  herds  Richard  selected  ten 
females  of  three  to  four  years  old,  three  males  of  four  years,  and  one  of 
seven,  all  in  the  highest  condition,  at  a  cost  of  380  francs  each.  Four 
Arab  camel  drivers  were  also  obtained  to  accompany  the  animals. 

The  July  (1859)  number  of  the  Journal  of  Acclimation  relates  all  the 
history  of  this  experiment,  to  which  we  refer  for  the  details.  But  it  is  to 
be  remarked  as  regards  the  prospect  of  success  for  this  enterprize  that  a 
similar  experiment  has  met  with  success  some  time  since  in  Texas  and 
Central  America,  the  credit  of  which  is  due  to  Major  Wayne  of  the 
United  States  Army. 

Bibliography. — There  has  appeared  from  the  central  book  depot  of 
Agriculture  at  Paris 

Dictiqnnaire  raisonnS  d* Agriculture  et  d'JSconomie  du  Bitail  par  le  Dr. 
lUchard,  du  Cantal,  2  vol.  in  8vo. — Richard  is  one  of  the  Vice  Presidents 
of  the  Society  for  acclimation  spoken  oi  above.  He  is  best  known  for 
his  intimate  knowledge  concerning  domestic  animals  and  especially  of 
what  in  France  is  called  Zootechny.  The  two  volumes  of  his  Dictionary 
are  filled  with  his  observations  on  this  important  agricultural  question. 

Mallet-Bachelier,  quai  des  Augustines,  Paris,  has  published — 

Recherchee  sur  lee  MeiSores  et  sur  les  lois  qui  leu  rigissent  par  Coulvier 
Oravier.  1  vol.  in  8vo,  with  numerous  plates. — Mr.  Coulvier  Gravier  has 
brought  out  in  this  volume  the  fruit  of  forty  years  of  observations  on  the 
state  of  the  heavens.    We  have  often  found  occasion  to  mention  his  ob- 
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Benrations  on  shooting  sUre.  This  work  embraces  all  belonging  to  what 
are  called  meteors.  The  author  is  under  great  obligations  to  the  Fresuh, 
government  who,  on  the  recommendation  of  Arago,  placed  Mr.  Ooulner 
Gravier  in  a  situation  to  follow  his  tastes  for  this  sort  of  obeerratioiu 
This  observer  does  not  despair  of  obtaining  the  means  of  predicting  the 
meteoric  periods.  He  unfolds  his  theory  in  a  volume  which  all  can  under- 
stand, since  it  is  written  in  a  simple  style  and  contains  few  mathematical 
formulae.  It  shows  that  the  author  has  obeyed  a  controlling  taste ;  and 
his  work  fills  an  important  gap  in  astronomicsd  bibliography. 

Cours  de  Meeamque  appliquei  par  M.  Mahistre.  1  vol.  8vo,  iUostrd 
de  211  figures. — ^Mr.  Mahistre  is  professor  of  Mechanics  a  la  Facnlth  den 
Sciences  a  LUle^  one  of  the  great  manufacturing  centers  of  Europe.  His 
admirable  work  is  especially  adapted  to  engineers  and  to  students  who 
are  destined  to  industrial  pursuits. 

Cours  de  Mecaniqtie  appliquSe  par  M.  Bresse.  T.  1. — ^Mr.  Bresse  is 
Professor  of  Mechanics  at  the  celebrated  JSJcole  de$  Fonts  et  ChauuSts. 
This  first  volume  treats  specially  of  the  strength  of  materials.  Like  the 
work  of  Mahistre,  it  is  particularly  adapted  to  civil  engineers ;  above  all 
it  interests  the  engineers  of  bridges  and  roads,  who  in  France  occupy  so 
important  a  r61e,  particularly  in  railroad  constructions.  Multitudes  of 
these  engineers  are  round  scattered  over  the  con^nent  of  Europe,  especially 
in  Russia,  Germany,  Spain,  Switzerland  and  Belgium.  The  science  of 
the  pupil  gives  evidence  of  the  master,  who  is  Bfr.  Bresse. 

Cours  cP  EUctrophysiologie  par  M.  Matteueci.  1  vol.  8vo. — ^This  course 
pronounced  at  the  University  of  Pisa  is  now  reproduced  in  France  where 
the  well  known  high  reputation  of  the  author  will  secure  it  the  attention 
it  deserves. 

Cours  6^ Analyse  de  VEccle  Polyteeknique  par  M.  Sturm.  T.  II,  in  8vo, 
1859. — We  have  already  announced  the  first  volume  of  this  great  math- 
ematician, who  died  some  years  ago.  It  is  published  by  one  of  his  pu- 
[>ils,  Mr.  Proutret,  by  the  choice  of  the  author,  and  from  the  manuscript 
eft  by  him.  This  work  is  of  special  value  to  professional  mathemati- 
cians, and  to  those  who  are  charged  with  the  instruction  of  this  science. 
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SCIENTIFIC     INTELLIGENCE. 

L  OHEMISTBY  AND  PHYSICS. 

1.  On  Torsion  and  its  relations  to  Magnetism. — WiEDioLksif  has  com- 
municated several  interesting  papers  on  torsion  and  its  relations  to  mag- 
netism, from  the  last  of  whidi  we  extract  the  following  comparative  view, 
referring  to  the  original  paper  for  the  details  of  the  experimental  methods 
employed. 

Torsion.  Magnetism. 

1.  The  temporary  torsions  of  a  1.  The  temporary  magnetisms  of 
wire  twisted  for  the  first  time  by  a  bar  ma^etized  for  the  first  time 
increasing  weights,  augment  more  by  increasing  galvanic  currents,  au^ 
rapidly  than  the  weights.  ment  more  rapidly  than  the  intensi- 

ties of  these  currents. 
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2.  The  permanent  torsions  of  the 
•wire  increase  still  more  rapidly. 

3.  A  much  smaller  force  is  neces- 
sary to  untwist  the  wire  than  to 
twist  it. 

4.  By  repeated  turnings  of  the 
wire,  its  torsions  approximate  more 
and  more  closely  to  a  proportional- 
ity with  the  turning  weights.  The 
torsions  are  thereby  greater  than  in 
the  first  turning. 

5.  By  repeated  application  of  the 
same  twisting  and  untwisting 
weights,  G.  and  -G.  the  maxi- 
mum of  torsion  reached  in  the  turn- 
ing, sinks,  and  the  minimum  reach- 
ed in  the  detorsion  of  the  same, 
rises  up  to  a  definite  limit 

6.  When  twisted  beyond  the  lim- 
its of  the  repeated  torsions  and  de- 
torsions  the  wire  behaves  as  if  it 
were  twisted  for  the  first  time. 

7.  A  twisted  wire  which  is  un- 
twisted by  the  force  -G  cannot  be 
twisted  by  repeated  action  of  the 
force  -G  in  a  direction  opposite  to 
the  first  torsion.  But  the  force  -{-G 
twists  it  easily  in  the  first  direction. 


8.  When  a  wire  which  possesses 
the  permanent  twisting  A  is 
brought  by  the  force  b  to  the  tor- 
sion B  and  then  farther  to  the  tor- 
sion 0,  which  lies  between  A  and  B 
we  need  the  force  b  to  give  it  again 
the  torsion  B.  In  this  case,  A  may 
be  also  0,  and  B  may  be  greater 
or  smaller  than  A. 

9.  Vibrations  during  the  action 
of  a  twisting  weight  increase  the 
torsion  of  a  wire. 

10.  The  permanent  torsion  of  the 
wire  after  removing  the  twisting 
weight,  is  on  the  contrary,  dimin- 
ished by  vibrations. 
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2.  The  permanent  magnetisms  of 
the  rod  increase  still  more  rapidly. 

3.  A  much  weaker  counter  cur- 
rent is  necessary  to  fdemagnetize  the 
bar,  than  to  magnetize  it. 

4.  In  a  case  of  repeated  magnet- 
izations of  the  bar,  its  magnetisms 
approach  more  and  more  closely  to 
a  proportionality  with  the  intensity 
of  the  magnetizing,  currents.  The 
magnetisms  are  thereby  greater  than 
in  the  first  magnetization. 

5.  By  repeated  application  of  the 
same  magnetizing  and  demagnetiz- 
ing currents,  J.  and  -J.  the  maxi- 
mum of  magnetism  re'ached  in  the 
magnetization,  sinks,  and  the  mini- 
mum of  the  same  reached  in  the 
demagnetization  rises  up  to  a  cer- 
tain limit. 

6.  When  magnetized  beyond  the 
limits  of  the  repeated  magnetiza- 
tions and  demagnetizations,  the  bar 
behaves  as  if  it  were  magnetized 
for  the  first  time. 

7.  A  magnetized  bar  which  is 
demagnetized  by  a  current  of  the 
intensity  -J  cannot  be  magnetized 
in  a  direction  contrary  to  that  of 
the  first  magnetization  by  repeated 
action  of  the  current  -J.  But  the 
current  +J  magnetizes  it  easily  in 
the  first  direction. 

8.  When  a  bar  which  has  the 
permanent  magnetism  A  is  brought 
by  the  current  b  to  the  magnetism 
B,  and  then  farther  to  the  magnet- 
ism C,  which  lies  between  A  and  B, 
we  need  the  current  b  a  second  time 
in  order  to  communicate  again  the 
magnetism  B.  In  this  case  A  may 
also  be  0,  and  B  may  be  greater  or 
smaller  than  A. 

9.  Vibrations  during  the  action 
of  a  magnetizing  current,  increase 
the  magnetism  of  a  bar. 

10.  The  permanent  magnetism 
of  the  bar  after  removing  the  mag- 
netizing current  is  on  the  contrary, 
diminished  by  vibrations. 

NOV.,  1869. 
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11.  A  wire  twiiied  aod  tben  vn- 
tfnited  loses  or  gaioi  torsion  by  vi- 
bration according  to  the  magnitude 
of  the  detorsion. 

12.  The  permanent  torsion  of 
iron  vires  diminishes  by  their  mag- 
netization, and  that  in  a  ratio  whidx 
diminishes  as  the   magnetism  in- 


11.  A  magnetised  and  then  de- 
magnetized bar  loses  or  gains  mag- 
netism bj  Tibration,  according  to 
the  magnitude  of  the  demagnetiza- 
tion. 

12.  The  permanent  magnetism 
of  steel  bars  diminishes  bj  their 
torsion  and  that  in  a  ratio  whidi 
diminishes  as  the  torsion  increaaea. 


18.  Repeated  magnetizations  in 
the  same  direction  scarcely  dimin- 
ish the  torsion  of  the  wire.  A  mag- 
netization in  the  opposite  direction 
to  the  first  produces  however  a  new 
strong  diminution  of  the  torsion. 

14.  When  a  wire,  by  freauent 
magnetizations  in  opposite  airec- 
tions,  is  untwisted  as  &r  as  possible 
by  this  process,  it  assumes  by  mag- 
netization in  one  direction  a  maxi- 
mum, by  magnetization  in  the  oppo- 
site direction  a  minimum  of  torsion. 

15.  A  twisted  wire  which  has 
been  partially  untwisted,  loses  by 
magnetization  much  less  of  its  twist 
than  an  ordinary  twisted  wire.  A 
wire  farther  untwisted,  exhibits  on 
feeble  mafi^netization  at  first  an  in- 
crease of  Its  torsion,  which  by  aug- 
menting the  magnetization  rises  to 
a  maximum  and  then  again  dimin- 
ishes. The  more  strongly  the  wire 
was  untwisted,  the  stronger  roust 
the  magnetism  be,  in  order  to  reach 
this  maximum.  When  the  wire  is 
very  strongly  untwisted,  its  torsion 
increases,  even  up  to  the  application 
of  the  strongest  magnetization. 

16.  When  a  wire  is  magnetized 
while  under  the  influence  of  the 
twisting  weight,  its  torsion  increases 
by  wealcer,  diminishes  by  stronger 
magnetization. 

17.  A  wire  twisted  at  the  ordi- 
nary temperature  loses  torsion  by 
heating,  and  on  cooling  again  re- 
covers a  portion  of  its  loss.  The 
changes  increase  with  increasing 
torsion.    After  repeated  changes  of 


13.  Repeated  torsions  in  the  I 
direction  diminish  the  magnetism 
of  a  steel  bar  but  little.  A  torsioa 
in  a  direction  opposite  to  the  first, 
produces,  however,  a  new  strong 
diminution  of  the  magnetism. 

14.  When  a  bar  by  r^>eated 
twisting  and  untwisUng  is  demag- 
netized as  far  as  this  is  possible  by 
torsion  within  definite  limits,  it  aa- 
iumes  a  maximum  of  magnetism 
by  torsion  in  one,  and  minimum  bj 
torsion  in  the  opposite  direction. 

15.  A  magnetized  bar  which  has 
been  partially  demagnetized,  loses 
by  torsion  much  less  magnetism 
than  an  ordinary  magnetized  bar. 
A  bar,  which  has  been  farther  de- 
magnetized, exhibits  on  feeble  tor- 
sion, at  first,  an  increase  of  magnet- 
ism which  on  increasing  the  torsion, 
rises  to  a  maximum  and  then  again 
diminishes.  The  more  strongly  the 
bar  was  demagnetized,  the  stronger 
must  be  the  torsion  to  reach  um 
maximum.  When  the  bar  is  very 
strongl  V  demagnetized  the  magneti- 
zation increases  even  up  to  the  ap- 
plication of  very  strong  torsions. 

16.  When  a  steel  bar  is  twisted 
when  under  the  influence  of  a  mag- 
netizing current,  its  magnetism  in- 
creases by  weaker,  diminishes  by 
stronger  torsion. 

17.  A  bar  magnetized  at  the  or- 
dinary temperature,  loses  magnetism 
by  heating,  and  on  cooling  recovers 
a  portion  of  its  loss.  The  changes 
are  proportional  to  the  magnetiza- 
tion.    After  repeated  changes  c^ 
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temperature,  the  wire  arriyes  at  a  temperature,  tbe  bar  arrives  at  a 
oonstaut  state,  in  which  to  every  oonstant  state,  id  which  to  every 
temperature  corresponds  a  definite  temperature  corresponds  a  definite 
torsion  of  the  wire,  which  dimin-  magnetism  of  tbe  bar,  which  dimin- 
ishes as  this  temperature  increases,  ishes  as  the  temperature  increases. 

18.  A  wire  twisted  at  the  ordi-  18.  A  bar  nn^etized  at  the  of- 
nary  temperature,  and  then  partial*  dinary  temperature,  and  then  par- 
ly untwisted,  loses  on  heating  so  tially  demagnetized,  loses  by  heat- 
much  the  less  of  its  torsion,  the  far-  ing  so  much  the  less  of  its  magnet- 
ther  it  has  been  untwisted.  Upon  ism  the  farther  it  has  been  demag- 
cooHng,  its  torsion  is  less  than  before  nettzed.  On  cooline,  ita  magnetism 
if  the  detorsion  has  been  slight,  but  is  less  than  before  when  the  deMag- 
greater  if  this  has  been  considerable,  netization    has    been    slight,    but 

greater  when  this  has  been  eoasid- 
erable. 

19.  A  wire  twisted  at  a  higher  ID.  A  bar  magnetized  at  a  hi j^ier 
temperature,  loses  torsion  on  cool-  temperature  loses  magnetism  on 
ing.  Upon  a  second  heating,  it  eoolmff.  By  a  secong  heating  it 
again  loses,  and  upon  a  second  eool-  again  loses,  and  by  a  second  eo<?ing 
ing  first  regains  a  portk>n  of  its  loss,  first  regains  a  portion  of  its  loss. 
When  the  wire  is  vibrated  previous  If  the  oar  is  viorated  previous  to 
to  the  first  cooling,  it  inmiediately  the  first  cooling,  it  imniediately 
gains  in  torsion.  gains  in  magnetism. 

From  this  comparison  it  will  be  seen  that  there  is  an  analocy  between 
the  phenomena  of  magnetism  and  those  of  torsion,  which  holds  good 
even  in  the  details.  The  author  remarks  that  this  result  is  incompatible 
with  the  old  assuroptron  of  the  existence  of  magnetic  fluids,  but  that  we 
cannot  justly  infer  from  it,  that  the  magnetism  of  a  bar  depends  upon 
torsion.  This  is  not  proved  by  experiment ;  moreover  as  he  proposes  to 
show  in  another  memoir,  similar  relations  are  found  ift  the  ease  of  other 
molecular  displacements,  as  for  example,  in  flexion. — Fogj^.  JjDn^  ovi, 
p.  161. 

2.  On  the  densities  of  vapors  at  high  temperatures, — H.  SAiNtk  Clairi 
Devillb  and  Troost  have  continued  their  investigations  on  the  densities 
of  vapors,  employing  the  apparatus  already  described,  but  substituting 
the  vapor  of  boiling  cadmium  (860**  C.)  or  of  zinc  0^40*»  C.)  for  the 
vapors  of  mercury  and  sulphur,  used  in  their  former  experiments.  The 
vessels  employed  were  of  porcelain,  instead  of  glass,  and  could  be  her- 
metically sealed  by  means  of  tbe  compound  blowpipe.  To  avoid  the  dif- 
ficulties of  a  precise  determination  of  the  temperature,  the  authors  always 
employed  vessels  of  the  same  substaaee  and  of  the  same  capacity,  in 
which  they  enclosed  successively  vapor  of  iodine  and  the  vapor  of  the 
body  experimented  upon.  In  this  manner,  the  ratio  of  the  densities  of 
the  two  vapors  was  determined — the  density  of  the  vapor  of  iodine  hav- 
ing been  previously  accurately  determined,  i  By  th«  process  Uie  deter- 
mination of  the  temperature  becomes  unnecessaryr  The  authors  results 
were  as  follows : 

Sulphur,  at  the  temperature  of  860^  has  a  vap^  density  of  2^,  and 
this  density  does  not  change  as  the  temperature  rises,  being  the  same  at 
1040°  as  determined  by  more  than  twelve  experiments.     We  may  there- 
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fore  admit  with  certainty  that  the  equivalent  of  sulphur  (16)  r^»«seiit» 
one  volume  of  vapor,  like  oxygen  (8). 

The  vapor  of  selenium  presents  the  same  anomalies  as  the  vapor  of  sul- 
phur. At  860''  iU  density  is  8*2 ;  at  1040'^  it  is  not  more  than  6'37. 
The  authors  propose  to  determine  the  density  of  this  substance  at  still 
higher  temperatures. 

The  vapor  density  of  phosphorus  at  1040°  is  4'5=:1  vol.,  correspond- 
ing to  the  equivalent  generally  adopted.  The  vapor  density  of  cadmium 
at  1040°  is  d'94i=:2  vols.    Calculated  on  this  hypothesis  it  would  be  3'87. 

At  1040°  the  vapor  density  of  sal-ammoniac  is  1*01  =:8  vols,  (calcula- 
ted =0'92.)  The  observed  vapor  density  of  bromid  of  aluminum  is 
18-62=2  vols,  (calculated  z=:18-5l). 

The  vapor  density  of  iodid  of  aluminum  in  like  manner  corresponds  to 
2  vols.,  and  is  27*0  by  observation ;  27*8  bv  calculation. 

These  two  last  numbers  are  calculated  from  experiments  made  in  the 
vapor  of  sulphur.  The  iodid  of  aluminum  exhibits  a  singular  property 
indicating  that  its  elements  are  united  by  a  very  feeble  affinity.  This 
iodid  fuses  at  125°,  boils  at  350°.  At  this  temperature  its  vapor  behaves 
as  if  it  were  composed  of  pure  aluminum  in  a  peculiar  state  of  insula- 
tion ;  it  burns  in  the  air  on  contact  with  an  ignited  body,  giving  iodine 
and  aluminum.  It  explodes  by  the  electric  spark  when  mixed  with  oxy- 
gen, in  a  strong  vessel. — Comptes  Eendus,  xlix,  p.  239. 

3.  On  organic  compounds  which  contain  metals, — Frankland  has  pub- 
lished a  fourth  memoir  in  continuation  of  his  investigations  of  the  com- 
pounds of  metals  with  organic  radicals.  By  the  action  of  zinc-ethyl 
upon  the  iodid  of  stannethy  1,  the  author  obtained  a  crystalline  compound 
of  iodid  of  zinc  and  bi-etbyl-tin,  having  the  formula  Sn(C4£U)2-{-ZnI, 
the  reaction  being  represented  by  the  equation 

SnC4H6l + ZnC4H«  =  (Sn(C4H6)2-|-ZnI). 

When  this  compound  is  distilled,  the  distillate  washed  with  water  and 
again  distilled,  bi-ethyl-tin  passes  over  as  a  clear  colorless  liquid,  of  a 
faint  ethereal  smell,  and  a  somewhat  metallic  but  not  disagreeable  tast«. 
The  density  of  its  vapor  is  8*021,  which  corresponds  to  1  vol.  of  tin-vapor 
and  4  vols,  of  ethyl,  the  5  bein^  condensed  to  2.  It  boils  at  181°  C. 
and  distils  over  unchanged.  It  Dums  with  a  dark  deep  blue  bordered 
flame  giving  off  white  vapors  of  oxyd  of  tin.  Bi-ethyl-tin  like  zinc- 
ethyl  is  not  capable  of  uniting  with  any  other  element  unless  an  equiva- 
lent of  ethyl  is  separated  at  the  same  time.  Iodine  forms  with  it  a  com- 
pound having  perhaps  the  formula  Sn3(04H6)2l,  though  it  may  be  the 
compound  described  by  Cahours  and  Riche,  Sn9(04H6^3l. 

By  the  action  of  methyl-zinc  upon  iodid  of  stannetnyl,  Frankland  ob- 

tained  a  colorless  liquid  having  the  formula  Sn  -j  ^^t  ^hich  he  terms 

ethylo-methylide  of  tin,  the  vapor  density  of  which  also  corresponds  to 
2  vols. 
When  zinc-eihyl  is  brought  into  contact  with  the  iodid  of  methyl-mer- 

eury,  Hg  •!  j  ,  iodid  of  zinc  is  separated  after  a  few  hours,  and  on  dis- 
iiUationi  bi-ethyl-mercury  is  obtained.    This  body  agrees  completely  with 
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the  ethylide  of  mercury  described  by  Buckton.  Its  formation  may  be 
represented  by  the  equation 

Hg(CaH8)l+2Zo(C4H5)=Hg(C4H»)2+Zn(C3H3)+ZDL 
This  result  exhibits  a  mobility  in  the  atomic  groups  of  these  compounds 
which  could  scarcely  have  been  expected. 

By  the  action  of  zinc-methyl  upon  the  chlorid  of  mercur-ethyl  and 
subsequent  distillation,  the  author  obtained  only  a  mixture  of  ethylide  of 
mercury,  Hg{C4H5)2,  and  methylide  of  mercury,  Hg(03H«)2,  but  con- 
siders it  probable  that  in  the  above  reaction  an  ethyloraethylide  of  mer- 
cury is  actually  formed,  but  that  this  is  subsequently  decomposed  by  dis- 
tillation. 

In  a  previous  memoir,  the  author  showed  that  the  vapor  density  of 

I  C4H6 
zinc-ethyl  requires  the  formula  Zna  \  r^ij.  't  nevertheless  it  was  not  found 

possible  to  produce  the  intermediate  compound,  Zna  -j  q  n  . 

Frankland  did  not  succeed  in  preparing  zinc-methyl  by  the  action  of 
iodid  of  methyl  upon  zinc  in  a  copper  digester,  although  tne  process  usu- 
ally succeeds  in  small  glass  tubes.  When  a  solution  of  iodid  of  methyl 
in  ether  is  treated  with  zinc  in  the  copper  digester,  zinc-methyl  is  formed 
in  large  quantity,  but  on  distillation  a  body  is  obtained  which  has  the 

{  CaHa      O4H5  ) 
formula  2Zn2  <  q  g.  +  n.^   f  Oa,  and  which  therefore  appears  to  be  a 

definite  compound  of  zinc-metliyl  and  ether.  The  vapor  density  of  this 
liquid  is  3*1215,  which  corresponds  to  2  vols,  of  the  vapor  of  zinc-methyl 
and  1  vol.  of  the  vapor  of  ether  united  mihout  condensation.  As  this 
result  is  h  priori  improbable,  Frankland  remarks  that  a  mixture  of  zinc- 
methyl  vapor  and  ether  vapor  in  the  above  proportions  would  have  the 
density  8*04 13,  without  however  definitely  adopting  either  view. — Ann. 
der  Chemie  und  Pharmacies  cxi,  44. 

4.  On  the  isomorphism  of  stannic^  silicic,  and  zirconie  adds, — ^The  ob- 
servation of  Mario NAO  that  the  fi uostannates  and  fluosilicates  are  isomor- 
phous,  renders  it  necessary  to  assume  that  silicic  acid,  like  stannic  acid^ 
contains  two  equivalents  of  oxygen.  G.Rose  directs  attention  to  the* 
fiict  that  zircon  has  the  same  crystalline  form  as  tinstone,  and  agrees  with 
this  also  in  the  cleavages.  The  isomorphism  of  zircon  with  one  of  the 
forms  of  titanic  acid  is  still  more  close,  although  zircon  has  not  like  ru- 
tile  and  tinstone  been  found  in  twin  crystals.  The  author  remarks  that 
zircon  must  be  regarded  as  an  isomorphous  combination  of  one  atom  of 
zirconie  and  one  atom  of  silicic  acids.  It  appears  however  that  there  are 
some  varieties  of  zircon  in  which  the  two  acids  are  united  in  other  ratios. 
Hermann  has  examined  a  zircon  containing  two  atoms  of  zirconie  and 
three  of  silicic  acids,  and  has  named  the  mineral  Auerbachite;  it  has 
the  same  crystalline  form  as  ordinary  zircon. — Ann,  der  Physik  und 
Chemie,  cvii,  602. 

6.  On  the  equivalent  of  manganese, — ^The  equivalent  of  manganese 
was  determined  by  Bbrzblius  as  27*56,  from  two  analyses  of  the  chlorid. 
Von  Hauer  has  recently  found  for  this  equivalent  the  number  27*5  by 
reducing  anhydrous  sulphate  of  manganese  by  sulphuretted  hydrogen  to 
sulphid  of  manganese.    His  result,  27'5|  was  the  mean  of  nine  eiperi- 
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inents.  Dumas,  in  his  well  known  memoir  on  the  cquiTalenta  of  the 
elements,  asserted  that  he  had  determined  the  equivalent  of  manganese 
by  reducing  an  artificial  peroxyd  to  protoxyd  by  means  of  a  current  of 
hydrogen,  and  that  he  had  found  the  number  26,  as  he  expresses  it,  (Tune 
maniere  ahsolue.  In  a  later  commui^ication,  however,  he  gives  the  num- 
ber 27*5  as  the  true  equivalent  of  manganese,  the  same  being  determined 
by  the  method  of  Berzelius.  Schneider  objects  to  the  methods  of  Berae- 
lius  and  of  von  Hauer,  believing  that  both  are  subject  to  constant  sources 
of  error.  He  has  therefore  determined  the  equivalent  anew  by  the  method 
already  employed  by  him  with  cobalt  and  nickel,  via.,  by  the  analysis  of 
pure  neutral  oxalate  of  manganese,  the  ratio  between  the  carbon  and 
manganese  being  sufficient  for  the  purpose.  In  this  manner  four  experi- 
ments closely  agreeing  with  each  other  gave  as  the  equivalent  of  man- 
fanese  27'019,  or  in  round  numbers  27.  This  result  is  further  con- 
rmed  by  the  experiments  of  Rawack  made  in  Schneider's  laboratory,  by 
reducing  the  oxyd  of  manganese,  Mns04,  in  a  current  of  dry  hydrogen 
to  protoxyd.  Six  experiments  gave  as  a  mean,  27*009  for  the  equivalent 
— Pogg,  Ann^  cvii,  606. 

6.  On  the  equivalent  of  nickel, — Schksidkr  has  furthermore  revised 
his  experiments  on  the  equivalent  of  nickel,  in  consequence  of  the  objec- 
tion of  Marignac,  that  the  oxalate  of  nickel  employed  in  his  former  de- 
terminations may  have  contained  free  oxalic  acid.  Three  experiments,  in 
which  the  ratio  of  the  nickel  to  the  carbon  was  determined,  led  as  before 
to  the  equivalent  29,  neglecting  decimals  in  the  second  and  third  places. 

In  a  third  paper  on  equivalents  and  on  the  determination  of  equiva- 
lents in  general,  Schneider  has  given  a  very  severe,  but  at  the  same  time, 
very  just  criticism  of  Dumas'  two  memoirs  on  the  atomic  weights  of  the 
elements. 

7.  On  an  easy  mode  of  preparing  metallic  chromium, — ^Wohler  has 
given  a  very  simple  method  of  preparing  metallic  chromium  by  the  ac- 
tion of  zinc  upon  the  violet  chlorid.  The  process  is  as  follows :  one  part 
of  chlorid  of  chromium  is  mixed  with  two  parts  of  chlorid  of  potassium 
and  sodium,  the  mixture  introduced  into  a  common  crucible  packed  tight, 

•  two  parts  of  granulated  zinc  laid  upon  it,  and  covered  wiUi  a  layer  of 
alkaline  salt  The  crucible  is  then  heated  till  the  mass  fuses.  When  on 
removing  the  cover  for  an  instant,  a  zinc  flame  is  observed,  accompanied 
by  a  peculiar  sound,  the  heat  is  diminished  by  closing  the  draught,  and 
the  mass  kept  about  ten  minutes  in  fusion.  The  crucible  is  then  to  be 
removed  from  the  fire,  gently  Struck  to  collect  the  metal,  and  allowed 
to  cool.  On  breaking  the  crucible,  a  well  fused  regulus  of  zinc  is  found 
under  a  green  slag.  After  being  well  cleaned  in  water,  it  is  to  be  placed 
in  dilute  nitric  acid,  which  is  to  be  frequently  renewed  till  all  the  zinc  is 
dissolved.  The  chromium  remains  as  a  crystalline  powder,  which  is  again 
to  be  heated  with  nitric  acid  and  then  well  washed. 

As  thus  prepared,  chromium  is  a  bright  gray,  highly  crystalline  pow- 
der. Under  the  microscope,  the  crystals  are  distinctly  seen  to  be  very 
sharp  rhombohedrons  of  great  lustre  and  almost  tin-white  color.  Its  spe- 
cific gravity  is  6*81  at  25^  0. ;  it  is  not  magnetic.  Heated  in  the  air,  it 
oxydizes,  becoming  yellow  and  blue  like  steel,  and  gradually  becomes 
covered  with  a  thin  layer  of  green  oxyd.     When  heated  in  chlorinei  it 
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glows  vividly  and  becomes  violet  chlorid.  Chlorhydric  acid  dissolves  it 
easily  to  the  blue  protochlorid.  Dilute  sulphuric  acid  which  dissolves 
iron  easily  is  without  action  upon  chromium ;  but  on  gently  warming  a 
very  violent  action  sets  in  and  the  remaining  metal  now  acquires  the 
property  of  being  easily  dissolved  after  washing  even  by  the  most  dilute 
sulphuric  acid.  Concentrated  and  boiling  nitric  acid  does  not  attack  it  in 
the  least — AnruUen  der  Chemie  und  Pharmacie^  B.  cxi,  p.  230. 

w.  o. 

II.     BOTA^rr  AND  ZOOLOGY. 

1.  Two  new  Genera  o/Dicecious  Grassee  of  the  United  States;  by 
Gborgb  £nublmann,  M.D.  £xtr.  from  the  Tramaetiom  of  the  Academy 
of  Natural  Sciencee  of  St.  Louis,  Missouri^  Vol.  I,  p.  431-442,  with  three 
plates,  8vo.  August,  1859. — ^The  Buffato-Orase,  so  abundant  and  so 
widely  diffused  over  the  broad,  arid  region  which  separates  our  Pacifio 
from  our  Atlantic  possessions,  is  one  of  the  humblest  plants  of  its  order, 
rising  only  a  few  inches  above  the  surface  of  the  soil ;  but  at  the  same 
time  it  is  one  of  the  most  important  and  useful,  since  it  forms  the  princi- 
pal subsistence  of  the  Buffalo,  for  a  part  of  the  year,  and  no  less  so  of 
the  cattle  of  the  emigrant  The  botanical  history  of  this  little  grass,  now 
happily  completed  by  Dr.  Engelmann,  is  remarkable.  Nuttall  first 
named  and  described  it,  nearlv  thirty  years  ago ;  and,  while  he  referred 
it  to  Sesleria,  suspected  it  to  be  tui  generis,  and  threw  out  a  happy  con- 
jecture as  to  its  natural  relationship.  Torrey  figured  it  twelve  years  ago, 
and  also  announced  its  affinity  to  the  Chlorideoe ;  he  at  the  same  time 
discovered  its  dioecious  character,  and  showed  that  only  the  male  plant 
was  known.  At  length  Dr.  Engelmann  has  detected  the  female  plant  in 
a  rather  rare  grass,  the  Anthephora  axUliflofa  of  Steudel,  which  is  so 
unlike  the  common  Buffalo-Grass  that  it  naturally  had  been  referred  to 
a  widely  different  tribe.  Struck  by  the  similarity  of  their  foliage  and 
stoloniferous  growth,  as  they  occurred  together  in  a  collection  made  by 
his  brother,  Dr.  Engelmann  shrewdly  suspected  the  relationship,  and 
finally  set  the  qi|estioQ  at  rest  by  finding  a  male  Buffalo-Grass  which 
happened  to  bear  a  stalk  of  female  flowers  from  the  same  rootstock ;  and 
these  flowers  were  those  of  the  so-called  Anthephora.  So  different  are 
the  two  that  nothing  short  of  this  ocular  proof  would  have  been  con- 
vincing. It  hardly  need  be  said  that  the  male  plant  is  not  a  SesUriOy 
nor  the  female  an  Anthephora ;  although  they  severally  resemble  these 

genera,  or  at  least  the  female  spikelets  have  a  very  great  external  resem- 
lance  to  the  Paniceous  genus  Anthephora.  So  that.  Dr.  Engelmann, 
having  to  characterize  this  new  generic  type,  very  naturallv  named  it 
Bikhhe,  (as  shorter  and  more  euphonons  than  Bubaldchloe),  i.  e.  Buflitlo- 
Grass ;  and  he  retained  the  specific  appellation  of  Dactykides^  although 
the  male  plant  is  not  much  like  a  Daetylis,  and  the  female  wholly  unlike. 
Very  glaa  we  are  to  see  the  genus  established  under  so  appropriate  a 
name, — the  more  so  as  it  has  narrowly  escaped  a  different  fate.  That  is 
to  say,  two  inchoate  attempts  seem  to  have  been  made  to  found  a  genus 
upon  the  male  sex.  First,  in  Sir  William  Hooker's  enumeration  of  the 
plants  of  Geyer's  western  collection,  we  find  ^  Calanthera  dactyloideSy 
Eth. — Nutt  Sesleria,  NutL  Oen.  v.  i,  p.  Q6.^  But  neither  Kunth  nor  any 
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other  autbor  has  described  a  genus  Calanthera,  We  have  a  snspiciom 
that  the  ^'Ktb."  is  a  slip  of  the  pen,  and  that  the  name  is  really  Nnttall's, 
given  by  him  to  a  specimen  in  the  Hookerian  herbarium.  But  if  this  be 
so,  the  manuscript  name  (which,  moreover,  is  destitute  of  any  particular 
significance)  can  by  no  means  now  supersede  Engelmann's  published  one; 
though  we  might  have  been  constrained  by  courtesy  to  adopt  it,  if  this 
suspicion  had  occurred  to  liira,  and  he  had  been  able  to  confirm  it 
Again,  in  the  corrections  at  the  close  of  the  Flantat  Hartwegiana^  Mr. 
Bentham  applies  the  name  oi  ^  Lanoitega  kumilis,  Rupprecht  (ined.)"  to 
No.  250,  which  he  had  before  called  a  Triodia,  The  plant  is  undoubtedly 
a  male  Buffalo-Grass.  But  no  genus  IxuiosUga  is  found  to  be  published, 
nor  has  this  name  any  appropriateness  as  applied  to  the  plant  in  question. 

It  is  curious  to  remark  that  the  male  plant,  being  more  proliferous 
by  stolons  than  the  female,  has  neariy  displaced  the  latter,  or  has  (so  Ux 
as  known)  attained  a  wider  geographical  range  as  well  as  a  far  greater 
abundance.  Probably,  in  accordance  with  a  general  law,  the  tendency  to 
'  barrenness  from  seed  which  accompanies  copious  multiplication  by  off- 
shoots, has  also  assisted  in  the  production  of  this  result, — a  state  of  things 
quite  contrary  to  the  genius  of  that  polygamous  community  which  has 
effected  a  lodgement  in  the  region  of  Buffalo-Grass. 

Pr.  £ngelmann*s  second  genu»,  Monantliochloe,  is  founded  upon  a  sin- 
gular, exceedingly  stoloniferous,  littoral  grass,  with  leaves  scarcely  half  an 
inch  long,  with  solitary  sessile  spikelets,  which  has  long  been  known  to 
oocur  on  the  coast  of  Texas  and  Florida  (collected  by  E^rlandier,  Drum- 
mond,  and  Blodgett),  but  has  never  been  studied  until  now.  In  fact  it 
has  been  thought  to  be  something  abnormal,  on  account  of  its  showing 
as  its  most  interesting  feature,  a  regular  transition  from  the  foliage  to  the 
palese  of  the  flowers.  Dr.  Engelmann  notes  that  the  glumes  are  wanting 
[perliaps  represented  by  ordinary  leaves  of  the  axis  of  which  the  spikelet 
IS  a  direct  continuation  J,  the  uppermost  leaf  representing  the  lowest  pales 
of  the  spikelet  The  latter  consists  of  three  to  five  flowers,  of  which  the 
lowest  flower  and  sometimes  the  next  are  neutral  or  rudimentary,  fr(»n 
one  to  three  succeeding  ones  are  staminiferous  or  pistiliferous,  according  to 
the  sex,  and  the  uppermost  is  also  reduced  to  a  rudiment  In  the  hands  of 
agrostologists  such  a  grass  as  this  will  be  likely  further  to  elucidate  the 
floral  structure  of  the  order,  the  theory  of  which  is  by  no  means  settled 
yet  Dr.  EogelmannV  three  excellent  plates,  displaying  all  the  details  of 
the  flowers,  will  facilitate  this  investigation. 

The  youthful  Academy  of  Natural  Sciences  of  St  Louis  is  well  inaugu- 
rating its  public  career  by  publications  of  such  character  as  this  paper, 
and  the  more  elaborate  Monograph  of  Cudcuta  by  the  same  author,  which 
is  now  in  press.  ▲.  o. 

2.  Trichomanes  radieans,  Swartz. — ^The  discovery  of  this  Fern  in  Ala- 
bama by  Mr.  Peters  and  Mr.  Beaumont,  along  with  a  minute  new  species, 
allied  to  West  Indian  ones,  was  announced  in  this  Journal  several  years 
ago.  More  recently  Mr.  Eaton  has  detected  indications  of  T,  Peiertii  in 
West  Florida,  where  T.  radicans,  also,  will  probably  yet  be  found.  We 
have  now  to  state  that  the  Kev.  Dr.  Curtis  has  discovered  a  locality  of  the 
latter  species,  during  the  past  summer,  in  the  Cumberland  Mountains,  in 
the  eastern  part  of  Tennessee,  under  the  ledge  of  a  dripping  rock.    Con- 
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trary  to  what  would  hare  been  expected  of  the  habitat  of  such  a  Fern, 
the  district  is  very  far  from  humid,  as  may  be  inferred  from  the  paucity 
of  fleshy  Fungi.  a.  o. 

3.  Thesaurus  Capensis :  or  Uluitrations  of  the  South  African  Flora^ 
being  Figures  and  brief  Descriptions  of  South  African  Plants,  selected 
from  the  Dublin  University  Herbarium;  by  Wm.  H.  Harvby,  M.D., 

F.R8.,  Ac,  Prof.  Bot  Univ.  Dublin,  <fec.  Dublin,  vol.  I,  No.  1, 1869.— 
The  Nos.  contain  25  plates  each :  die  present  one  is  accompanied  by  16 
pages  of  letter-press,  all  in  octavo.  The  work  is  designed  to  be  a 
running  supplement  and  iconography  of  the  Flora  Capensis,  now  in 
preparation  by  its  author  in  connexion  with  Dr.  Sender.  It  is  published 
in  quarterly  parts  (at  5  shillings  sterling  each),  four  to  a  volume  of  one 
hundred  plates,  with  descriptions.  The  author  is  pledged  to  finish  the 
first  volume,  and  intends  to  continue  it  through  five  or  six  volumes,  if 
encouraged  by  the  sale  of  the  first.  As  '*  the  impression  is  limited  to  250 
copies,  1 50  of  which  are  reserved  for  colonial  sale,"  we  cannot  doubt  that . 
Prof.  J3arvey*s  moderate  expectations  in  this  respect  will  be  satisfied.  A 
few  copies  should  be  secured  in  this  country, — for  which  Prof.  Gray  of 
Cambridge  will  receive  subscriptions.  The  profits  of  the  sale,  if  any,  are 
to  be  devoted  to  the  University  herbarium,  of  which  the  author  is  the 
curator.  The  plates  are  very  good  for  general  habit  and  appearance,  but 
the  lithographic  printer  has  not  done  full  justice  to  the  author's  drawings 
on  the  stone.  The  analyses  are  doubtless  very  correct  We  venture  to 
suggest,  however,  that  they  do  not  always  tell  all  that  could  be  desired, 
nor  does  the  letter-press  supply  the  deficiency  in  such  cases.  For  exam- 
ple take  the  three  Rubiacecs  illustrated.  It  is  not  made  to  appear  that 
the  placent®  of  the  Gardenia  are  parietal,  nor  is  the  insertion  of  the 
ovules  in  the  JKraussia  and  Mitrastigma  made  known,  nor  is  any  charac- 
ter mentioned  to  distinguish  the  latter  firom  Canthium,  to  which  it  has 
been  referred.  a.  o. 

4.  OrisebacKs  Outlines  of  Systematic  Botany,  for  Academical  In- 
struction (Orundriss  der  Systematischen  Botanik,  dc;  von  A.  Gribb- 
bach)  Gdttingen,  1864,  pp.  180,  8vo. — A  convenient  manual  for  the 
class-room,  and  well  devised  for  that  purpose.  In  the  classification  the 
arrangement  of  the  orders  and  the  higher  groups  follows  a  new  and  some- 
what peculiar  fashion.  Like  all  such  attempts,  it  is  happy  in  some  asso- 
eiatioDS,  and  very  much  open  to  criticism  in  others.  It  is  enough  to  say 
that,  evidently,  the  scientific  grounds  of  an  arrangement  of  the  orders 
aocording  to  nature  have  not  yet  been  discovered  and  applied ;  until  they 
are  discovered  all  our  endeavors  at  shaping  forth  the  system  of  nature  are 
merely  tentative ;  and  the  most  that  can  be  said  of  Uie  best  of  them  is, 
that  it  is  less  faulty  than  others.  A  feature  in  this  little  work  which 
is  original,  so  far  as  we  know  (although  something  much  like  it  has  been 
devised  by  Dr.  Pickering),  and  well  worthy  of  adoption,  is  the  neat  form- 
ula for  expressing  the  numerical  plan  of  the  flower  in  an  order  or  genus, 
ibc,  and  also  the  degree  of  union  or  consolidation.  Thus,  the  type  of 
Caryophyllacecs  is  expressed  by  the  formula,  5,  6,  10,  3.  These  numbers 
represent  the  number  of  parts  in  the  several  floral  organs,  beginning  at 
the  left  with  the  sepals ;  the  second  figure  represents  the  petals ;  the  next 
the  stamens ;  the  last  the  pistil.    The  curved  line  over  the  latter  indicatet 

aECOND  SERIES,  Voi.  XXVm,  No.  Sl—NQV.,  18$9. 

56 


Digitized  by  VjOOQ IC 


442  Scientific  IntelUgenoe. 

Cbe  union  of  the  three  carpels  into  a  compound  pistil.    Take  now  for  ex- 
ample, a  few  of  the  genera : 

Silene,  5,  6,  10,  3.  Dianthus,  6,  5,  10,  2. 

Ceraatium,  5,  6,  10,  6.  Sagina,^-^,  4-5,  4-6 — 8-10,  4-6. 

Corriffiday^y  6,  6,  3.  Scleranthus,  ?,  0,  10,  £ 

The  0  expresses  the  absence  of  that  part  of  a  complete  flower.  While 
the  curved  line  above  indicates  connation,  or  union  of  the  several  parts  of 
a  whorl,  the  bracketed  lines  underneath  express  adnation,  the  union  of 
the  parts  of  successive  cycles.  The  character  x  stands  for  an  indefinite 
number,  as  used  by  DeOandolIe.      So  the  formula  for  Malvacea  is 

6,  6,  X  ,  30  . 

For  HyperidnecB^  6,  6,  3x  — 5x  ,  6.     JRosacea,  5,  6,  x ,  X  . 
Commelynacece,  3,  8,  6,  8.  IridecB,  3,  3,  3,  3. 

OentianecBy  5,  6,  6,  2.  ScrophularineoBy  2  :  3,  8-2,  2  :  2,  2. 

JRubiacece^  6,  6,  6,  £ 

The  botanist  will  perceive  the  whole  plan  at  a  glance.  It  is  equally 
applicable  to  the  genera;  a  word  or  two  in  addition  expressing  the 
nature  of  the  fruit,  or  any  peculiarity  of  structure.  a.  o. 

5.  Structure  and  growth  of  Rootleti. — According  to  the  Gardener's 
Chronicle,  Prof.  Henfrey  has  published  an  interesting  paper,  in  the  Jonr^ 
nal  of  the  Royal  Agricultural  Society,  on  the  structure  of  roots.  The 
points  which  are  spoken  of  as  novel  and  practically  important  are — 1,  that 
**the  growing  point  of  a  root  is  not  at  its  absolute  extremity,  which  is 
covered  by  a  cap-shaped  or  hood- like  portion  of  epidermis  of  its  own, 
continuous  likewise  behind  with  the  cambial  structure.  This  cap-like 
sheath  of  the  point  of  the  root  may  be  compared  with  the  head  of  an 
arrow,  forming  a  firm  body,  which  can  be  pushed  forward  by  the  growing 
force  behind  to  penetrate  through  the  resisting  soil  ....  When  it  under- 
goes decomposition  in  proportion  as  it  is  renewed  behind,  it  presents  an 
irregular  ragged  appearance,  which  probably  gave  rise  to  the  idea  of  a 
spongy  structure  at  the  ends  of  the  rootlets:"  i.e.  the  spongioles  of 
lieCandolle.  2.  That  in  many  cases  there  are  present  upon  the  yonng  * 
root  infinite  multitudes  of  little  hairs,  through  which  food  is  imbibed,  and 
by  which  the  absorbing  power  of  the  surface  of  the  root  '♦  is  considerably 
augmented."  However  it  may  be  in  England,  these  are  both  matters  cf 
elementary  knowledge  in  the  United  States,  and  have  been  for  the  past 
ten  years. — In  the  Annales  des  Sciences  Naturelles  for  1868,  published  in 
1859,  Garreau  and  Brauwers  have  an  article  upon  the  same  subjeot, 
bringing  out  essentially  the  same  familiar  facte.  They,  however,  direct 
attention  principally  to  the  continued  exfoliation  of  these  root-points,  by 
which,  in  some  cases,  considerable  organic  matter  is  thrown  off  into  the 
soil,— offering  an  explanation  of  the  excretion  from  the  roots,  of  which 
much  account  was  formerly  taken  by  Marcet  and  DeCandolle. 
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'  Since  the  above  was  written  we  have  learned  with  8orr6w  the  death  of 
Prcfessor  Henfrey.  In  the  announcement^  the  editor  of  the  Gardener's 
Chronicle  appropriately  remarks,  that  "  Professor  Henfrey  has  long  been 
known  as  an  excellent  histologist  and  sound  vegetable  physiologist.  Es- 
pecially conversant  with  the  botanical  literature  of  the  Germans,  it  has 
been  to  his  pen  that  we  owe  many  valuable  dissertations  upon  subjects 
little  attended  to  in  England.  The  papers  in  the  Micrograph ic  Dictionary 
of  his  friend,  Dr.  GriflBth,  are  justly  celebrated  for  their  accuracy  as  well 
as  skillful  condensation.  The  physiological  part  of  his  Elementary  Course 
of  Botany,  and  the  papers  on  Vegetable  Structure  now  in  course  of  pub- 
lication in  the  Journal  of  the  Royal  Agricultural  Society  will  always  be 
regarded  as  the  productions  of  one  who  was  not  only  familiar  with  the 
truths  of  science,  but  able  to  render  them  attractive  to  those  who  are 
little  accustomed  to  think  upon  such  subjects."  Probably  his  best  origi- 
nal contribution  to  science  was  his  investigation  into  the  formation  of  the 
embryo  in  Santalum,  a.  g. 

6.  Some  plants  take  arsenic  with  impunity, — That  vegetables  are  killed 
by  watering  with  an  aqueous  solution  of  arsenic  was  long  ago  shown  by 
Marcet,  Jager,  Link,  <fec.,  and  also  by  experiments  made  in  this  vicinity 
within  the  present  year.  Still,  moulds  will  grow  in  paste  poisoned  with 
arsenic,  and  some  insects  will  feed  upon  animal  matter  impregnated  with 
arsenic  without  apparent  injury.*  Notwithstanding  these  known  excep- 
tional cases,  however,  the  following  statements,  condensed  from  the  Gar- 
dener's Chronicle  for  Sept.  10,  are  startling,  not  only  in  a  physiologieal 
point  of  view,  but  because,  if  confirmed,  they  must  affect  all  medico-iegal 
evidence  in  case*  of  suspected  poisoning.  Dr.  Edmund  Davy,  Professor 
of  Agriculture  and  Agricultural  Chemistry  in  the  Royal  Dublin  Society, 
knowing  that  sulphuric  acid  containing  arsenic  was  largely  employed  in 
making  superphosphate  and  other  artificial  manures,  and  that  these  must 
therefore  contain  variable  quantities  of  that  substance,  conceived  it  prob- 
able that  plants  supplied  with  such  manures  might  imbibe  some  arsenic, 
and  in  this  way  be  rendered  more  or  less  unwholesome  as  articles  of  food. 
To  ascertain,  in  the  first  instance,  whether  plants  really  take  up  arsenic 
when  presented  to  their  roots  in  the  soil.  Dr.  Davy  transplanted  into  a 
flower-pot  three  small  plants  of  peas,  and  when  they  were  established,  he 
commenced  watering  them  every  second  or  third  day  with  a  saturated 
aqueous  solution  of  arsenious  acid;  and  this  treatment  was  continued  for 
more  than  a  week  without  its  appearing  to  produce  any  injurious  effects 
upon  the  plants.  At  this  period  Dr.  Davy  was  obliged  to  leave  home  for 
some  months;  on  his  return  he  found  that  these  plants  had  grown  up  to 
their  full  size,  liml  flowered  and  fruited.  On  chemical  examination  he 
detected  arsenic  in  them^  both  in  the  herbage  and  the  seeds.  Hav- 
ing thus  learned  *'  that  arsenic  might  be  taken  up  in  considerable  quan- 
tity by  plants  without  destroying  their  vitality,  or  appearing  even  to  in- 
terfere with  their  proper  functions,"  Dr.  Davy  proceeded  to  ascertain 
whether  arsenic  as  it  existed  in  different  artificial  manures  (such  as  the 
superphosphate)  would  in  like  manner  be  taken  up  by  plants  growing 
where  these  manures  ha<l  been  applied.  He  tried  the  experiments  with 
cabbage- pi  ants  in  a  soil  consisting  of  one  part  of  superphosphate  to  four  of 
garden  mould.     When  a  plant  had  grovm  healthily  in  this  soil  for  three 

*  See  this  vol,  p.  166» 
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veeks  (where,  the  wonder  is,  that  it  shonld  have  grown  at  all,  irrespectiTe 
of  the  arsenic),  he  cut  off  its  top,  tested  it  for  arsenic,  and  found  "  the  moei 
distinct  indications  of  the  presence  of  that  substance."  Finally,  to  asoer- 
tain  if  arsenic  could  be  detected  in  crops  grown  with  superphosphate  is 
the  ordinary  way  and  amount,  he  took  turnips  from  fields  in  which  this 
manure  had  been  used,  and  obtained  from  them  **  the  most  unmistakeable 
evidence  of  having  been  arseniated."  The  facts  thus  collected  appear  to 
Dr.  Davy  "  to  have  some  important  bearings ;  for  though  the  quantity  of 
arsenic  which  occurs  in  such  manures  is  not  large  when  compared  with 
their  other  constituents,  and  the  proportion  of  that  substance  whic^  is 
thus  added  to  the  soil  must  be  small,  still  plants  may  during  their  growth, 
as  in  the  case  of  alkaline  and  earthy  salts,  take  up  a  considerable  quantity 
of  this  substance,  though  its  proportion  in  the  soil  may  be  very  small. 
Further,  as  arsenic  is  well  known  to  be  an  accumulative  poison,  by  the 
continued  use  of  vegetables  containing  even  a  minute  proportion  of  ar- 
senic, that  substance  may  collect  in  the  system  till  its  amount  may  ex- 
ercise an  injurious  effect  on  the  health  of  men  and  animals.'*  Dr.  Da^y^s 
paper  is  published  in  the  London,  Dublin,  and  Edinburgh  Philosophical 
Magazine,  Aug.  1859,  p.  108.  a.  o. 

1.  Death  ^  Mr,  Nuiiall, — ^We  learn  that  this  veteran  naturalist, — 
whose  health  has  for  several  years  been  much  impaired, — died  on  the 
10th  of  September  last,  at  his  residence,  Nutgrove,  near  Preston  in  Lan- 
cashire, at  the  age  of  seventy-three.  In  view  of  the  great  services  whidi 
Mr.  Nuttall  has  rendered  to  the  botany,  ornithology,  and  mineralogy  of 
the  United  States  during  the  last  forty  vears,  a  fitting  tribute  to  his  mem- 
ory may  be  expected  from  the  hands  of  some  of  his  surviving  friends. 

The  death  of  Dr,  Rorsefield  is  also  announced,  at  the  age  of  86  years. 
While  Mr.  Nuttall,  bom  in  England,  passed  the  active  portion  of  his  life 
in  the  United  States,  Dr.  Horsfield,  lK>m  in  Pennsylvania,  made  his  sci- 
entific collections  in  Java,  under  the  East  Lidia  Company,  in  whose  sei^ 
vice,  at  the  India  House,  he  continued  down  nearly  to  the  close  of  his 
long  and  honorable  life.  a.  o. 

Zoological  Nonon. — 

8.  Bidrag  till  Spitshergens  Molluskfauna :  jemte  en  allman  d/vertifft 
of  Artiska  Regumens^  naturf6rhallanden  ochfomtida  utbredrdng^  af  Otto 
ToRELL.  Part  I,  8vo,  pp.  164  and  2  plates.  Stockholm,  1869. — A  work 
of  much  interest  to  naturalists  and  others  who  have  directed  their  re- 
searches to  the  Arctic  regions.  The  first  part  commences  with  a  histori- 
cal and  geographical  account  of  Spitzbergen,  with  geological  notices, 
chiefly  of  glacial  phenomena,  and  a  comparison  of  the  fauna  of  the  island 
with  that  of  neighboring  countries  for  the  advancement  of  our  knowledge 
of  geographical  distribution.  A  table  is  given  showing  the  distribution 
of  160  species  of  birds  around  the  Arctic  circle.  But  in  this  table  he 
makes  many  species  common  to  the  two  continents  which  are  not  so  in 
reality,  as  has  been  recently  determined  by  Baird  and  Cassin.  In  the 
systematic  account  of  the  Spitzbergen  mollusca  this  Part  reaches  only  to 
Area  among  the  bivalves.  The  synonymy  is  well  elaborated,  and  the 
errors  of  Middendorff  and  others  in  that  of  the  OrenellcB  are  exposed. 

The  following  instances  will  show  the  opinion  of  the  author  with  re- 
gard to  the  synonymy  of  species  also  found  on  the  New  England  coast 
Jfodiola  nexa,  Qoild^  is  Orenella  nigra.    MgUlui  Uvigatui  (discrepani 
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Gould)  18  C  9ubttriata  (Gr.).  Nucula  tenuis  of  Gould  is  N.  expansa 
Reeve,  and  not  the  tenuis  of  Europe.  Leda  tenuisukata  of  SUmpson  is 
L,  pemula.  Leda  sapotilla  is  L.  kyperborea  Lov^n  (?)  One  new  genus 
is  described,  Daerydium,  for  a  shell  which  is  supposed  to  be  the  Modiola 
vitrea  of  Moller.  It  differs  from  it  in  its  ^  dentes  crenu]ati,  antico  tuber- 
culiformi,  postico  elongato,  cristis  suffulti  decurrentibus,^  etc  The  oc- 
currence of  an  Area  {A.  glacialis)  in  so  high  a  latitude  is  noteworthy. 

w.  8. 

9.  Videnskabelige  MeddeUUer  fra  den  naturhistoriske  Forening  i  Kj'6' 
henhavn  for  Aaret  1868.  With  2  plates,  Copenhagen,  1869. — ^This 
number  contains  the  following  articles : — Plantn  CentroaniericaneB ;  A. 
S.  Oersted,  Ad  Bryologiam  Norvegicam  annotationes  aliquot ;  Th,  Jen- 
sen, Some  remarks  on  the  northern  species  of  the  genus  Aega^  and  on 
the  proper  limits  of  the  genus ;  C,  Lutken,  On  Stegophilus  insidiosus, 
a  new  fish  from  Brazil,  and  on  its  habits ;  J,  Beinhardi.  Description  of 
a  new  species  of  Serolis,  S.  Schjthei ;  O.  Lutken,  Annulata  Oerstediana, 
etc. :  Enumeration  of  the  Annelides  collected  by  Oersted  and  Kroyer  in 
the  West  Indies  and  Central  America ;  JS,  Gruhe,  Description  of  the 
"Gallernoeen"  at  Lolland;  Kostrup.  Supplement  to  my  conspectus  of 
the  Danish  Echinodermata  and  to  my  catalogue  of  the  West  Indian  and 
Central  American  serpent-stars ;  C,  Lutken,  Winter-flora  of  Nice ;  C. 
Vaupell,  On  the  dwelling  of  the  true  Cymotkom  in  the  mouths  of  va- 
rious fishes ;  C.  Lutken,  Proceedings  of  the  scientific  meetings  of  the 
Natural  History  Society  in  the  year  1868.  w.  s. 

10.  Bidrag  till  Kdnnedamen  om  Skandinaviens  Amphipoda  Oamma" 
rtdea  q/*  R.  M.  Bruzslius.  (Kong.  Vet  Akad.  Handl.  1868,)  pp.  104 
and  4  plates. — A  most  valuable  contribution  to  our  knowledge  of  that 
di£Bcult  order  the  Amphipoda.  11  species  are  described,  of  which  18 
are  new.  The  new  genera  are  Lcetruatophilus  (fam.  Dulichidss),  Autonos 
(fam.  Corophidffi),  Mriopis  (fam.  Gammaridss),  Faramphithoe^  for  AmpJL 
panopla,  hystrix^  hieuspis,  etc.,  (why  reject  Ampkithmotus  Costa,)  and 
Nidppe^  near  Fardalisca.  Nineteen  species  are  figured.  The  descrip- 
tions in  Swedish  are  very  elaborate,  and  a  Latin  <£aracter  is  given  for 
each  species.  w.  s. 

ni.  ASTRONOMY. 

1.  Supposed  planet  between  Mercury  and  the  Sun, — At  a  session  of  the 
French  Academy  of  Sciences,  Sept  12,  1869,  a  paper  by  M.  LeVerrier 
was  read,  giving  the  result  of  his  researches  undertaken  in  order  to  ascer- 
tain the  cause  of  the  discrepancies  between  the  places  of  Mercury  as  de- 
termined by  observation  of  its  transits  across  the  sun  and  as  required  by 
theory.  He  finds  that  by  adding  38  seconds  to  the  secular  motion  of  the 
perihelion  of  Mercury,  these  observations  will  be  represented  within  about 
one  second.  The  cause  of  this  disturbance  he  presumes  to  be  either  one 
planet  or  a  group  of  small  planets  within  the  orbit  of  Mercury ;  and  calls 
on  observers  to  watch  the  sun's  disc  in  order  to  detect  the  transit  and 
also  during  total  solar  eclipses  to  scrutinize  the  vicinity  of  the  sun. 

NoTB. — In  this  connection  it  may  be  worth  while  to  state  that  there 
are  already  on  record  observations  which  make  it  highly  probable  that 
there  exists  an  intra-Mercurial  planet  with  a  satellite.    Wartmann  reports 
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(BibL  Univ.  Avr.  183Y,  p.  409;  Quetdet:  Corr.  Math,  et  PhyM^  Aug. 
1837,  p.  141)  that  Pastorff,  of  Buchholz,  an  attentive  observer  of  the 
solar  spots,  saw  twice  in  1836  and  once  in  1837  two  round  black  spots 
of  unequal  size,  moving  across  the  sun,  changing  their  place  rapidly,  and 
pursuing  each  time  routes  somewhat  different.  He  found  that  the  two 
bodies  observed  Oct.  18,  1836,  traversed  an  arc  of  12'  from  2*»  20"  to 
8b  12«> ;  that  Ihe  two  observed  Nov.  1,  from  2*»  48™  to  3*»  42°>  traversed 
in  this  time  an  arc  of  6',  and  that  the  two  observed  Feb.  16,  1837, 
traversed  an  arc  of  14',  between  Z^  40"*  and  4**  10".  In  1834  Pas- 
torff saw  two  similar  bodies  pass  six  times  across  the  disc  of  the  sun. 
(Bib,  Univ.,  t,  58.)  The  larger  was  about  3"  in  diameter  and  the  smaller 
l"orl"-25.  Both  appeared  perfectly  round:  sometimes  the  smaller 
preceded  the  larger,  sometimes  the  contrary.  The  greatest  observed  dis- 
tance between  them  was  1'  16".  The  bodies  were  often  very  near  each 
other  and  their  transit  then  occupied  only  a  few  hours.  They  had  the 
appearance  of  a  dull  black  spot,  like  that  of  Mercury  in  its  transits. 

On  further  search  the  following  statements  were  found,  which  may  per- 
haps bear  on  the  case.  Flaugergues  mentions  (De  Zach:  Oorresp.  As- 
iron,,  vol.  13,  p.  17,  1825)  that  Pastorff  saw  two  remarkable  spots  on  the 
sun  Oct  23,  1822,  and  also  spots  July  24  and  25,  1823.  01  hers  (in 
TUloch's  Phil.  Mag,,  vol.  57,  p.  444,  1821)  cites  Gruithuisen's  observa- 
tions of  three  solar  spots  June  26,  1819,  viz.,  one  near  the  middle  of  the 
sun,  and  two  irniall  ones  without  nebulosity  near  the  western  limb. 

M.  LeVerrier's  new  Tables  seemed,  (by  the  Report  made  to  the  French 
Academy,  Aug.  4,  1845,  C.  R.  21 :  316,)  to  show  that  Mercury  suffered 
no  unexplained  disturbance.  Nevertheless,  in  the  hope  of  finding  this 
presumed  planet  I  undertook  in  the  year  1847,  in  conjunction  with  Mr. 
Francis  Bnidley,  to  observe  the  sun's  disk  twice  a  day  when  practicable, 
and  also  to  e^tplore  the  neighborhood  of  the  sun  with  a  telescope  armed 
in  front  with  a  long  pasteboard  tube  blackened  inside.  These  efforts, 
made  with  an  instrument  badly  mounted,  in  an  inconvenient  place,  proved 
fruitless,  and  were  finally  given  up  on  account  of  the  pressure  of  other 
work.  Such  observations  ought  to  be  resumed  by  those  who  can  com- 
mand suitable  means.  The  fact  that  for  twenty  years  past  no  such  bodies 
as  those  seen  by  Pastorff  have  been  detected  by  the  numerous  observers 
of  solar  spots  may  perhaps  be  due  to  the  large  inclination  of  the  planet^s 
orbit  K  0.  Herrick. 

2.  SJiOoting  Stars  of  August  9-10,  1859. — ^The  following  observations 
by  Prof.  A.  0.  Twining  at  Boston,  Mass.,  and  by  Mr.  Francis  Bradley  and 
others  at  Chicago,  111.,  show  that  the  usual  meteonc  display  of  August 
9-10  occurred  this  year,  but  on  a  scale  somewhat  reduced.         e.  c.  h. 

(I.)  Observations  at  Boston,  Mass,,  by  Prof,  Twining, — " From  2**  15™ 
A.  M.  to  3*»  30™  (10th)  I  observed  45  conformable  and  11  unconformable 
meteors  in  a  space  around  the  radiant  whose  radius  would  be  about  the 
arc  from  the  Pole  to  a  Tauri.  The  sky  clear ;  paths  of  meteors  not  long 
nor  brilliant;  two  left  visible  traces  for  about  six  seconds.  The  average 
place  of  the  radiant  during  the  time  of  observation  was  near  38^  30'  A.  R. 
and  57°  15'  N.  decl." 

(2.)  Observations  at  Chicago,  III.,  by  Mr.  Francis  Bradley  and  others, — 
July  29,  1859,  10^  to  11^  p.  m. — watching  alone,  looking  chiefly  to  the 
northeast,  Mr.  B.  observed  in  the  hour  sixteen  shooting  stars,  of  which 
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fire  or  six  only  were  conformable  to  the  August  point  of  radiation.  Aug. 
5,  11  to  12  p.  M. — nineteen  shooting  stars  were  observed  during  the  hour, 
seven  or  eight  of  which  were  conformable. 

Aug.  9.  Observers — Messrs.  F.  Bradley,  Wm.  Dickinson,  E.  P.  Marsh, 
and  after  1  of  the  10th,  Mr.  L.  Baird.  The  sky  was  nearly  dear,  and  the 
moon  interfered  until  about  one  o'clock. 

Shooting  stars  observed : 

11  to  12  P.M.,  inN.  12 

u  t<  «  E^  Q 26 

12  tol  A.M.,  (10th,)  "  N.  12 
«         "                             "  W.                          13 

"         "  "  E.  14 89 

1  to  3  A.  M.  "  N.  64 

«*         »*  «  K  83 

"         «  «  S.  61 

«        "  "  W.  78 226 

8  to  3^  p.  M.,  "  N.  24 

«  «  "  K  10 

"  a  «  g^  22 

"  "  "  W.  22 78 

The  meteors  were  plainly  increasing  in  frequency  during  the  latter  part 
of  the  time.  Few  of  them  were  large,  and  only  a  small  number  of  all 
were  unconformable  to  the  point  of  apparent  radiation  usual  at  this  date. 

IV.  MISCELLANEOUS  SCIENTIFIC  INTELLIGENCE. 

1.  Earthquakes  in  California  during  1858;  by  J.  B.  Trask,  M.D. — 
During  the  past  year  we  have  had  occasion  to  note  the  occurrence  of 
eight  shocks  of  earthquake  in  this  State.  This  number  is  one  half  less 
than  that  in  185*7,  and  one  third  less  the  number  in  1866.  The  shocks 
with  one  exception  have  been  unmarked  by  anything  like  violence,  being 
little  else  than  mere  vibrations  or  tremors  unnoticeable  by  the  great 
majority  of  the  people.    They  are  as  follows : 

Feb.  10th. — A  smart  shock  at  Kanaka  Flat,  Sierra  Co.  No  time  noted. 

Feb.  15th. — A  light  shock  in  San  Francisco  at  4^  20™.  Was  observed 
in  the  county  of  San  Mateo  ten  miles  south  of  the  city. 

Aug.  19th. — A  light  shock  in  San  Francisco  at  22^'  10™.  The  motion 
was  east  and  west  and  undulatory,  ' 

Sept.  2nd. — A  smart  shock  at  Santa  Barbara,  no  time  given. 

Sept.  3rd. — A  smart  shock  in  San  Jose  at  0^  40™.  This  shock  was  felt 
at  Santa  Cruz  25  miles  west,  and  was  evidently  more  marked  in  strength 
at  that  locality.     No  damage. 

Sept.  12th. — ^A  smart  shock  at  San  Francisco  at  19^  40™.  The  motion 
was  from  north  to  south.  There  were  two  vibrations  with  undulatory 
movements  lasting  about  fifteen  seconds. 

Sept.  26th. — A  light  shock  at  San  Francisco  at  1^  26™. 

Nov.  26th. — A  heavy  shock  at  San  Francisco  at  0^  34™.  This  shock 
was  by  far  the  heaviest  during  the  year,  it  awoke  most  people  from  slum- 
ber and  created  no  little  alarm,  persons  left  their  beds  and  sought  cooler 
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situAtioiM  with  lest  attire  than  is  uraally  worn.  Hie  iron  pilbfa  in  th# 
aecond  story  of  the  custom  house  have  separated  from  the  ceding  abore 
about  half  an  inch,  and  are  supposed  to  ha?e  settled  from  the  dfects  of 
the  shock :  I  much  doubt  the  alleged  cause  of  this  displacement,  as  the 
pillars  below  present  no  indications  of  similar  disturbance.  This  shock 
was  felt  at  OaJdand  ten  miles  east  of  the  city,  but  was  not  felt  at  Stodi:- 
ton,  Sacramento,  or  Marysville.  It  was  evidently  confined  to  an  area  of 
ten  or  twelve  miles. 

Up  to  this  date,  (Aug.  10th,  1859,)  there  have  been  but  three  shocks 
during  the  present  year. 

2.  Eruption  of  Mount  Hood.  (Extract  from  a  private  letter  dated  San 
Francisco,  Sept  4th,  1869).— "On  the  15th,  16th  and  17th  of  August, 
1859,  the  atmosphere  at  this  place  (Portland,  Oregon,)  began  to  grow 
quite  sultry,  on  the  I7th  the  air  very  soon  after  ten  o'clock  becanie  ex- 
ceedingly hot,  a  very  unusual  circumstance  here.  The  sky  up  to  noon 
was  nearly  cloudless,  but  after  meridian  the  heavens  assumed  an  unusual 
aspect ;  on  directing  our  attention  toward  Mt.  Hood  we  all  observed  a 
most  singular  collection  of  clouds  hovering  over  the  summit,  having  a 
light  silvery  aspect,  mingled  with  others  of  darker  hue,  heavy  and  appar- 
ently lowering.  Up  to  the  close  of  the  following  day  nothing  else  un- 
usual had  occurred,  the  clouds  still  hanging  over  the  mountain.  On  the 
evening  of  the  18th  flashes  of  light  were  frequent  from  about  the  sum- 
mit, and  a  full  volume  of  illuminated  vapor  at  times  would  ascend.  On 
the  19th  and  20th  heavy  volumes  of  cloudy  vapor  continually  poured  out 
from  the  crater,  and  on  the  evenings  of  these  days  the  shafts  of  flame 
were  almost  constant,  the  light  was  continuous  through  the  night  On 
the  20th  the  smoke  cleared  up  for  a  short  time  affording  a  view  of  the 
summit,  it  was  observed  to  have  changed  its  aspect  to  the  naked  eye,  but 
with  glasses  the  upper  northwest  side  of  the  pummit  had  disappeared 
entirely,  it  had  the  appearance  of  an  immense  gap,  the  presumption  is  that 
it  has  fallen  in.  There  are  parties  on  their  way  to  the  mountain  to  ex- 
plore it,  and  on  their  return  I  will  write  you  again.'^ 

8.  Improved  mode  of  preparing  Diatomacece;  by  Christopher  Johns- 
ton, M.D.  (In  a  letter  to  the  editors  dated  Baltimore,  Md.,  Sept  14th, 
1859.) — ^Allow  me  to  offer  an  improvement  in  the  preparation  ot  guano, 
diatomaceous  earth,  <bc.,  for  mounting  either  dry  or  m  balsam.  It  consists 
in  the  substitution  of  chlorate  of  soda  for  the  chlorate  of  potash  emploved 
according  to  Bailey's  method;  and  the  whole  process  may  be  thus 
summed  up.  1.  (Say  for  guano)  wash  in  water.  2.  Boil  in  nitric  acid. 
3.  Pour  off  the  acid  from  the  sediment,  add  fresh  acid,  boil  for  fifteen 
minutes,  pour  in  a  little  muriatic  acid  and  boil  for  five  minutes.  4.  After 
complete  washing  out  of  the  acids,  carbonize  the  residue  with  strong  sul- 
phuric acid ;  effect  the  combustion  of  the  carbonized  portion  with  cMorate 
of  soda ;  wash  perfectly  with  water,  and  the  diatoms  need  no  further 
treatment 

Two  things  are  gained  by  this  method ;  Ist  Sulphate  of  soda  is  very 
soluble  and  may  easily  be  removed  by  washing — ^this  is  not  the  case  with 
sulphate  of  potash.  2d.  It  renders  unnecessary  a  new  boiling  in  acid  of 
the  residual  sand,  diatoms,  <fec,  as  recently  proposed  by  a  distin^ished 
practical  microscopist  of  this  country  for  the  perfect  removal  or  destrucr 
tion  of  sulphate  of  potash  remaining  in  or  about  the  diatoms.    Protracted 
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boiling  in  strong  acids  injure  the  valves  of  diatoms,  and  especially  those 
which  have  delicate  markings;  Bailey's  method  as  modified  by  your  sub- 
'ficriber  subjects  them  to  the  least  possible  risk  of  being  broken  or  defaced. 

4.  Proposition  for  a  Humboldt  Fund  for  Scientific  Investigations  and 
Travels. — [We  have  received  from  the  venerable  and  distinguished  Carl 
Jlitter,*  the  illustrious  Geographer  of  Berlin,  the  following  "Proposition  " 
and  take  pleasure  in  laving  it  before  the  American  public  in  the  hope 
that  the  appeal  which  it  impliedly  contains  for  American  contributions 
may  not  be  in  vain.  We  shall  be  very  happy  to  receive  and  transmit  to 
Berlin  any  contributions  to  the  Humboldt  Fund  which  the  friends  of 
science  may  entrust  to  us. — Eds.] 

"  In  the  course  of  centuries  there  springs  up  here  and  there  a  man  who, 
uniting  powers  of  investigation  and  generalization,  like  Aristotle  or  Leibnitx, 
represents  in  himself  the  multifarious  science  of  his  time.  Among  these 
few  powerful  minds  belongs  Alexander  von  Humboldt  ;  bold  and  cau- 
tious, profound  and  comprehensive,  alike  fertile  and  brilliant,  a  pride  and 
a  joy  to  his  contemporaries  of  both  hemispheres.  What  he  brought  to 
life  in  science  will  never  die,  but  will  continue  bearing  fruit  by  its  own 
inherent  power.  But  his  place  in  the  world  is  left  vacant,  and  that  prompt 
and  helpful  love,  that  unwearied  and  fostering  zeal  which  the  struggling 
jjcientific  talent  of  every  land  found  in  him  are  departed.  No  one  can 
render  aid  productive  of  such  results  as  that  rendered  to  science  by  Alex- 
ander von  Humboldt.  Nevertheless  it  is  a  natural  wish  to  perpetuate  be- 
yond his  life  through  an  Institution,  this  noble  department  of  his  activity. 

"  It  is  therefore  proposed  to  found  an  institution  under  the  name  of  the 
Humboldt- Stiftung^  having  for  its  object  to  afford  assistance  to  rising 
talent,  wherever  it  may  be  found,  in  those  directions  to  which  Humboldt 
.devoted  his  scientific  energies,  viz.,  scientific  labors,  and  extensive  jour- 
neys of  exploration. 

**  It  is  proposed  to  confide  the  distribution  of  any  means  obtained  for 
this  purpose  to  the  scientific  body  of  which  he  has  been  a  faithful  and  effi- 
cient member  for  sixty  years,  and  which  only  a  few  weeks  before  his  death 
listened  to  his  animating  voice,  viz.,  the  Royal  Acad,  of  Sciences  at  Berlin. 

"  This  body  upon  the  proposal  being  made,  has  declared  itself  ready  to 
draft  and  in  conjunction  with  the  Committee  to  establish  the  statutes  of 
the  Association,  adapted  to  the  amount  of  capital  subscribed,  and  to  apply 
its  resources  worthily  in  assisting  promisjng  or  already  developed  talent. 
In  pursuing  such  an  aim  we  recognize  the  hindrances  which  arise  from  the 
circumstances  of  this  particular  period.  But  we  do  not  shrink  in  these 
excited  days  of  war  from  quietly  carrrinff  forward  the  everiasting  mission 
of  peace  entrusted  to  science,  which  binds  all  nations  in  one. 

^'  It  is  due  to  the  memory  of  Alexander  von  Humboldt,  and  it  seems  to 
us  no  impracticable  thought,  to  unite  in  one  efficient  body  the  Princes 
who  honored  him,  the  members  of  that  Nobility  to  which  he  by  birth  be- 
longed, the  scientific  litterateurs  who  admired  him,  learned  men  who 
were  enchained  by  his  cosmopolitan  spirit,  the  circle  of  trade  who  profited 
by  his  discoveries,  the  prominent  persons  in  cultivated  European  circles 
where  he  worked,  as  well  as  in  other  lands  of  both  worlds — to  unite  them 
all  so  as  to  form  a  living  monument  to  his  name,  which  shall  work  on 
for  science  from  age  to  age. 

*  Whose  demise  we  hnve  to  lament  sinee  writing  these  Ikies. — See  p.  461. 
SECOND  SERIES,  VoL  XXVm,  Sa  •A.^SOT.,  186ft. 
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*'  In  this  feeling  we  take  the  liberty  of  inviting  a  collection  Ion  th« 
Humboldt-Stiftupgf  and  beg  that  subRcriptions  may  be  sent  to  the  bAokiiig 
house  of  MeudelsshoD  &  Co.,  in  Berlin.  The  collected  capital  will  h% 
invested  with  prudence  and  the  interest  applied  to  the  spemed  ol]jects. 
In  six  months  a  report  will  be  rendered*^  the  pubKc. 

"  We  recoramend  then  in  full  confidence  to  the  active  friendship  of  aD 
who  recognize  in  truth  and  gratitude  the  greatness  of  the  departed,  an 
institution  which  will  work  down  to  remote  age^  in  Humboldt's  spirit^ 
and  do  honor  to  his  name." 

[This  memorial  is  signed  by  F.  v.  Bunsen,  Ehrenbei^,  .Dove,  Encka^ 
Lepsius,  Magnus,  Ritter,  and  sixteen  others.] 

5.  The  29^A  Meeting  of  the  British  Association  for  the  AdvoTieemeni  ef 
Science  was  held  at  Aberdeen,  Scotland,  conmiencing  on  the  14th  of 
September. — It  was  graced  by  the  presence  and  the  hospitality  of  Roy- 
alty. The  Prince  (S^nsort  made  a  very  sensible  opening  speech,  and 
the  meeting  appears  to  have  been  in  all  respects  a  good  one. 

6.  Prof.  J.  D.  Dana  sailed  for  Europe  in  October,  for  an  absence  of 
about  a  year.  Rest  from  his  too  severe  and  long  continued  scientiiic 
labors  which  had  begun  to  tell  upon  his  health,  was  the  leading  motira 
of  his  journey.     He  spends  the  winter  in  southern  Italy. 

V.  Prof.  Agassiz  returned  in  September  from  his  late  visit  to  Switiar- 
land  refreshed  in  health  and  spirits,  and  laden  with  treasures  for  the  new 
museum  at  Cambridge,  the  building  for  which  we  learn  is  rapidly  i^ 
preaching  completion. 

8.  Government  Scientific  Expedition  in  New  Mexico, — In  our  notice  of 
Dr.  Newberry's  New  Mexican  Explorations  on  page  298  of  this  volame» 
we  inadvertently  neglected  to  say  that  Dr.  Newberry  is  connected  with 
a  government  expedition  under  the  War  Department,  commanded  by 
Capt.  McComb  of  the  U.  S.  Army,  under  whose  direction  the  investiga- 
tions are  being  made. 

9.  Journal  of  the  American  Oriental  Society.  Vol.  vi.  No.  1. — ^Tliia 
Society,  in  its  zealous  cultivation  of  oriental  literature,  has  just  now  been 
placing  the  scientific  world  under  special  obligations.  Two  important 
papers,  revealing  to  the  English  reader  some  of  the  treasures  of  Oriental 
science,  occupy  nearly  the  entire  number  of  the  Journal  now  before  ni| 
the  annual  half  volume  for  the  current  year. 

The  first  is  an  article  of  128  pages  by  the  Chevalier  N.  Ehanikofl^ 
Russian  Consul-General  at  Tabriz,  Persia.  It  consists  of  an  analysis  and 
extracts  of  an  Arabic  work  on  the  water-balance,  written  by  'al-E[h4fini 
in  the  twelfth  century,  and  entitled  Book  of  the  Balance  of  Wisdom. 
This  paper,  originally  in  French,  the  Committee  of  Publication  have  here 
presented  in  English,  with  a  translation  de  novo  of  the  extended  extracts 
from  the  original  work,  which  are  here  printed  in  Arabic,  in  connection 
with  the  portions  of  the  article  to  which  they  belong.  The  committfle 
have  also  appended  a  large  body  of  critical  and  explanatory  notes. 

The  Balance  of  Wisdom  or  Water-Balance,  is  a  balance  for  detenni* 
ning  specific  gravities ;  and  the  Arabic  work  here  analyzed  and  translated 
is  a  systematic  treatise  on  the  subject,  containing  descriptions  in  detail, 
with  figures  of  several  ingenious  forms  of  such  balances ;  also  expositioiis 
of  the  philosophical  and  mechanical  principles  involved  in  their  constrao- 
tion  and  use,  together  with  experimental  results.  It  is  a  curious  and  veij 
instructive  monument  of  the  state  of  experimental  philosophy  among  the 
Arabs,  at  a  time  when  they  became  almoat  the  sole  f^^iant  of  the 
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•eienoe  ot  the  world ;  the  treasures  which  tbej  had  obtained  by  conquest 
from  Greece  and  India  being  faitbfally  kept  by  them  during  the  long 
•dipse  of  European  learning  until  the  western  nations,  emerging  from  the 
darimess,  were  ready  to  receive  them  at  their  hands,  and  under  the  influ- 
ence of  a  higher  civilization  develop  the  germs  thus  providentially  pre* 
•erred  into  the  rich  fruits  of  modem  science. 

We  quote  a  few  specimens  of  the  results  for  specific  gravities  given  in 
the  **  Book  of  the  Balance  of  Wisdom,"  in  connection  with  modem  de- 
terminations. 


kibtlMieM. 

■cc.  to  'al-Khfiiinl. 

Modem  anthorhiee. 

OoH       - 

1906 

1926-198 

jCcrcury. 

18-56 

18-66-1869 

Lead.       - 

11-83 

11-86-11-44 

SUver,      • 

10-80 

10-48-10-47 

Oopp«r,    • 

866 

8-67-  8*86 

Btms, 

d-57 

840-  8-60 

IlOll^ 

7-74 

7-6  -  7-79 

Tin, 

782 

7-29 

Smmid, 

2-76 

2  68-  2-77 

Pearl,       - 

2-60 

2-61-  2-76 

Salt,        . 

219 

2-07-  2-17 

Wax, 

0-96 

0-96 

Boiling  Water,     • 

0-968 

0-960 

Ice, 

0-966 

0  916-0-927 

Sea  Water, 

1-041 

1-029-1-04 

OUve  oil,  - 

0-920 

0-918-0-919 

Hamaa  blood,      < 

1-088 

1053 

The  other  article  referred  to,  filling  128  pages,  is  the  first  ^art  of  a 
translation  from  the  Sanskrit  of  one  of  the  oldest  and  must  mipbrtant 
text-books  of  Hindu  astronomy,  the  Sdrya-Siddh&nta,  with  notes  and 
an  appendix,  by  Rev,  Ebenezer  Burgess,  formerly  missionary  of  the 
A.  &  C.  F.  M.  in  India,  assisted  by  the  CJommittee  of  Publication. 

We  only  call  attention  to  this  very  interesting  paper  at  the  present 
time,  as  it  vnll  deserve  a  more  extended  notice  when  completed.  The 
original  work  is  composed,  like  most  of  the  Sanskrit  literature,  in  metrical 
•tanzas  of  two  lines  each,  and  its  concise  and  peculiar  forms  of  statement 
would  to  a  great  extent,  be  unintelli^ble  even  when  translated,  without 
the  fuD  and  scholarly  commentary  which  has  been  supplied  by  the  several 
editors.  This  commentary,  which  is  largely  indebted  for  its  value  to  the 
sound  oriental  scholarship  of  Prof.  Whitney,  and  to  the  mathematical 
supervision  of  Prof  Newton,  of  Yale  College,  is  adapted  to  the  wants  of 
two  distinct  classes  of  readers, — those  who  are  orientalists  without 
being  astronomers,  and  those  who  are  astronomers  without  being  orient- 
alists ;  thus  rendering  this  important  exposition  of  Oriental  Astronomy 
attractive  to  all  those  who  would  learn  more  distinctly  how  much  the 
world  is  indebted  to  the  Ilindu  mind  for  so  many  of  the  elements  of 
scientific,  as  well  as  of  general,  knowledge. 

10.  OnrruARY. — Prof.  Carl  Ritter  the  distinguished  Geographer,  died 
at  Berlin,  Sept.  28th,  in  his  81st  year.     He  was  bom  August  8th,  1779. 

Dmih  of  Dr,  Orailich, — We  are  pained  to  record  the  early  death  of 
Dr.  Joseph  Grailich  the  distinguished  crystal  I  ographer  and  physicist. 
At  the  time  of  his  decease  Dr.  Grailich  was  Professor  of  mathematical 
physics  in  the  Imperial  University  at  Vienna  and  one  of  the  Adjunct 
Curators  of  the  Imperial  Mineral  Cabinet.  He  died  at  Vienna  on  the 
18th  of  September  m  the  31st  year  of  his  age. 
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